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phalange temperature in guided devoutness-
based islamic prayer performed among 
female college students
Wang Jing1, Muhanmmad Nubli Abdul Wahab1, Gu Ming2, Bai Jingya3  
1  Centre for Modern Languages and Human Science, University Malaysia Pahang, Malaysia
2  Foreign Languages & Literature Faculty, Northwest University for Nationalities, China
3  Faulty of Medicine, Northwest University for Nationalities, China

Abstract 

Islamic prayer (Salah) is a practice of formal 
prayer in Islam. Salah is known to improve psycho-
logical, musculoskeletal and cerebral effects and 
gain significant health benefits students. This stu-
dy explored the experience of devoutness-based 
Salah training for female college students in Salah 
practitioners and compared them with respective 
controls. The index of Phalange temperature (PT) 
is also surveyed by approaches of performing Sa-
lah, which is possible in using psychophysiolo-
gical signals as strategies of relieving symptoms 
of stress. In this study, a group of subjects who 
practiced devoutness-based Salah for 22 days 
showed more pronounced improvement of PT 
on day 22 compared to day 1. The control group 
did not show important changes baseline and on 
day 22.  PT was explored through the analysis of 
measured psychophysiological signals and for the 
analysis of procedures to performing Salah, which 
was explored. Psychophysiologically-driven in-
struments and data displays for mitigating stress, 
anxiety and depression symptoms and promoting 
health situation purposes were built. The findings 
are as follows: (1) Participation in performing de-
voutness-based Salah program can lead to signifi-
cant reduction in levels of stress in female college 
students who suffered from stress disorders. (2) 
This study demonstrates that the protocol is an 
opportunity to spend a little time in performing 
devoutness-based Salah, makes psychophysiolo-
gical benefits effectively by evaluating the PT.

Keywords: Phalange Temperature, Devoutne-
ss-Based Salah, Female College Students

Introduction

There is no doubt that throughout the history, 
religious activities played pivotal role for human 
being psychology and physiology. In Islam, the 
Qur'an and prophetic traditions and sayings of 
Mohammad were religious, spiritual, and scienti-
fic and influenced medical and anatomical texts. 
Researchers have published findings that Salah 
helped us relax and reduce stress and anxiety; 
however, it can also give us a lot more. These are 
some of the benefits that daily Salah can give us. 
Most of these published ones discussed using qu-
alitative evaluation. 

Saba R. A. and Bagheri E., (2009) provided a 
brief overview of Muslim college students and the 
issues they faced on campus. Specific practical su-
ggestions are given on what student affairs profe-
ssionals can do to combat hostility toward Islamic 
religious groups through the use of dialogue and to 
create safe spaces for Muslim students to engage 
in spiritual exploration. In (Steven V. M., 2009), at 
mass demonstrations, rallies with small groups of 
opposing forces, and other public events involving 
multiple actors, sights, sounds, and interactions, 
collaboration provides multiple perspectives in a 
given research moment that one researcher cannot, 
by definition, experience and observe alone. Ellen 
G. L., et al., (2009), compare differences in use of 
prayer between breast cancer survivors from diffe-
rent ethnic groups and examine how use of prayer 
is related to mood and quality of life. Badsha H. 
and Paul P. T.,(2008), the patient with ankylosing 
spondylitis markedly increased his spinal mobility 
after just 1 month of intensive Islamic prayers in 
the month of Ramadan. 
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However, published researches are scarce and 
often lack meticulous description to indicate po-
sitive effects of Salah using quantitative analysis. 
Quantitative analysis of behavior is the quantitati-
ve form of the experimental analysis of behavior. 
This has become the dominant scientific approach 
to behavior analysis. It represents behavioral re-
search using quantitative models of behavior. The 
parameters in the models hopefully have theore-
tical meaning beyond being used to fit models to 
data. Furthermore, quantitative analysis can be 
done for a number of reasons such as measure-
ment, performance evaluation or valuation of 
sensors, for example, biofeedback instruments. It 
can also be used to capture psychophysiological 
signals and measure variants inside their bodies.

Medical and healthcare research have been 
striving to find relationships between core body 
temperature at female genitals and certain health 
conditions, such as ovulation period. A study pre-
sents some conclusions on the correlation between 
covert attentions and basal temperature changes 
during the menstrual cycle phase on 22 adult fe-
males proves the importance of basal (intra-vagi-
nal) temperature (J. Beaudoin. et al., 2005). In this 
study, traditional way was used for temperature 
measurement. However, automatic measurements 
and analysis of intra-vaginal temperature readings 
in an unobtrusive and efficient way are desirable. 
Another study uses a radio pill created for astro-
naut use, to access internal body temperature on 
athletes, and take measures to cool them down, 
avoiding excessive fatigue (W. Jones, 2006). The 
AMON research team included a temperature sen-
sor on their wearable system (AMON) (Anliker 
U., 2004) to study a possible correlation between 
the temperature readings taken at skin by the sen-
sor and the core body temperature. They conclu-
ded that skin temperature could be influenced by 
the environment conditions. Therefore, they could 
not show any correlation between skin temperatu-
re and core body temperature. DuoFertility project 
(DuoFertility, 2009) created a system to predict 
women fertile period. This system bases its pre-
diction on the measurement of skin temperature. 
During fertile period, the variation of women core 
body temperature occurs around 10-14 days of 
menstrual cycle. It only changes about 0.5 degree 
Celsius (L. Ngalamou, 2002). 

The primary purpose of this study was to explo-
re the experience (for 23 women) of undergoing 
Salah intervention and respective controls. To my 
knowledge, these are the first studies to explore 
the experience of Salah training for this particular 
population. This study provides interesting insight 
about the role of devoutness-based Salah in fema-
le college students, when female college students 
are facing stress, explaining how it might contri-
bute to mitigate negative emotions and improving 
health measured by the human psychophysiologi-
cal signals.

Methods  

Study Design
A repeated-measure, within-subject research 

design was incorporated using a mixed-metho-
dology approach. Each consenting participant 
met with this researcher four times per week for 
approximately 50 minutes of intervention training 
using instructions of researchers. The participants 
were also encouraged and reminded to indepen-
dently rehearse five times Salah relaxation tech-
niques throughout the whole day using instructi-
ons of researchers. The goal of the intervention 
was to assist the participant in using the Salah re-
laxation techniques at will without increasing stre-
ss during daily students’ study and life activities. 
This treatment intervention aligns with Devout-
ness-based Salah evaluation with several steps 
approach as a component of self-evaluation to 
Salah training. Primary research question, relating 
to performance and psychophysiological stability, 
were investigated using every sample repeatedly. 
Research questions 1 through 3 concentrated on 
the participants' perception of the Salah interven-
tion and were explored quantitatively using bio-
metric indicator of PT during the whole processes 
every two days. 

Target Population 
Research with Salah and the emphasis of re-

laxation focus in mental and psychosocial stress 
as a component of biologically-driven psycho-
physiological instruments has not been investiga-
ted officially in literature review. There typically 
are links between religious practices and redu-
ced onset of physical and mental illnesses, redu-
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ced mortality, and likelihood of recovery from or 
adjustment to physical and mental illness (Linda 
K. 2000). The psychophysiological mechanisms 
underlying these relationships involve religion in 
increasing healthy behaviors, social support, and 
stressful situation reducing. However, their re-
ports are a by-product of media interviews and not 
rigorous research. 

The target population of participants was recru-
ited through the Student union, advertisements on 
the website and recommendations from associa-
ted professors in the University Malaysia Pahang. 
Respondents underwent a structured telephone 
interview and filled in forms to ensure they met 
the criteria of irregular Salah performances for fe-
male Muslim and were then randomly assigned to 
an intervention or control group. The subject was 
asked about age, nationality and physical situa-
tion. Questionnaires were administered to appli-
cants who fulfilled in the standard perceived stress 
scale (PSS) form (Cohen, S. et al., 1988), which 
provides an idea of her general stress state.

This ongoing analysis continued with interview 
data thus organized into different sets of working 
charts. Two participant themes emerged while 
transcribing the recorded interviews and were ve-
rified using researcher reflections and the indivi-
dual and collective organizing charts. Through this 
process, it became apparent to the researcher that 
self-care and community constituted participant-
emergent themes which participants appeared to 
find compelling. After the interview document 
was finalized and approved by the dissertation di-
rector and prior to collecting data, approval to pro-
ceed with the study was sought from the center of 
modern language and human science of proposed 
student and faculty research at the university whe-
re the researcher was a graduate student. An over-
view of the study, research questions, and all data 
collection documents, as described herein, were 
submitted to the center of modern language and 
human science for approval, which was granted 
before participants were contacted to participate 
and before all data collection. 

Selection of Participants 
From a total of 98 female volunteers with over 

25 scores on the PSS forms, 23 eligible subjects 
were included in the study. The samples consisted 

of 23 healthy subjects, 16 female undergraduate 
students and 7 female graduate students (6 students 
with migration backgrounds, mean age 22.5 years 
(SD = 2.2); range 18–25), mean height = 156.0 cm 
(SD =5.2) and mean weight = 55.2 kg (SD =3.4). 
To eliminate any selection bias, the model let the 
computer randomly assign subjects to one of the 
two groups. People who pray for the prayer group 
were given just the names of the subjects and pre-
liminary information on their physical conditions. 
Potential participants will call a research assistant 
who then screens them for eligibility as well as 
collecting basic demographic information. De-
mographic characteristics will be collected during 
initial screening, including country of birth, lan-
guage spoken in the campus, level of education, 
immigration background, regular menstrual cycle, 
praying frequency, if any Government pensions/
benefits are received, living situation, and total 
time spent in a car as a driver or passenger each 
week. In addition, data on any medical conditions 
and medication use will be collected through the 
medical clearance forms participants fill out prior 
to commencing the study. 

All subjects, belonging to either of the grou-
ps, signed a consent form, informing them of the 
possibility that they might or might not get Salah 
training. So none of the patients knew whether she 
actually got Salah training and at the same time, 
every one stood an equal chance. Throughout, 
protecting the research participants’ identities and 
privacy was of utmost importance. Thus, each 
participant was also asked to choose a pseudonym 
to protect her anonymity when beginning the in-
terview process and was then referred to by her 
chosen pseudonym during the interview process. 
Subsequently, the researcher chose a second set 
of pseudonyms because of potential breach in 
anonymity. 

According to their reports, they have good he-
althy conditions and no Salah performance at least 
7 days before training of the first session. To meet 
study inclusion/exclusion criteria for participati-
on, the participants had no history of heart disea-
se and musculoskeletal disorders, and were asked 
to avoid hard physical activity the day before the 
day of measurement, and the subjects were trained 
by their job task which is keyboard typewriting 
practice programs (Erik Peper, et al., 2003). The 
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subjects were training in order to work up their 
typing speed to over fifty words a minute after the 
whole week training. Inclusion criteria were: age 
between 18 and 25 years and had the good physi-
cal conditions, observed for at least 20 days. All 
subjects were informed of the study aim and the 
details of the academic and experimental exami-
nations. Before participation, subjects gave their 
written informed consent. The study was appro-
ved by center for modern languages and human 
science at University Malaysia Pahang. 

Data Collection 
The investigated constructs in this research 

included devoutness-based Salah relaxation per-
formance, stressful, anxious and depressive situ-
ations reducing benefits, and quantitative analysis 
for biological signals. The psychophysiological 
parameters were measured by the various biome-
tric indicators interventions that were implemen-
ted for all consenting participants over 20-day 
period. The intervention was defined as BioGraph 
Infiniti's PT with the incorporation of the devout-
ness-based Salah evaluation as a component of se-
lf-report. The mental health was evaluated by the 
level of stressful, anxious and depressive situation 
reduction using modified perceived stress scale. 
Relaxation performance was defined as the indi-
vidual evaluating of modified PSS though various 
relaxed methods by each sample. These relaxati-
ons training included the following: sitting in the 
comfortable armchair with paced breathing prac-
ticing and devoutness-based Salah training. Salah 
training is considered a comprehensive method as 
the sample attempts to improve devoutness for the 
Quran and other contents inside Salah. 

The effectiveness of devoutness-based Salah 
for individual analysis was conducted by compa-
ring reference tests before the intervention (base-
line setting), during the relaxation performance, 
after the intervention (post-recovery), the devout-
ness-based stability performance in immediate 
term (post-baseline) and the devoutness-based 
stability performance in long term (follow-up 
session). This provided a cause and effect relati-
onship between the Salah interventions and sitting 
relaxation performance. Stressful situation reduc-
tion was determined by low, medium and high 
consistent in relaxation performance provided 

by thought technology products as the fingers or 
upper trapezius muscles charted the participant's 
biological signals with capturing the biological si-
gnals in the Salah intervention group and the con-
trol group. Higher consistence in relaxation reflec-
ted mindfulness and balance, which is the goal of 
relaxation training though the devoutness-based 
Salah practicing. Biological signals with the per-
formance of relaxation were saved at four specific 
times during each session in two groups. The first 
three-minute data gathering occurred at the initia-
tion of each session. This data provided a baseli-
ne stressful situation reduction consistence in the 
performance of relaxation, reflecting shifts in au-
tonomic nervous system balance and mental and 
psychosocial stress. Afterwards, the five-minute 
data gathering occurred at Salah practicing period. 
The second three-minute data gathering occurred 
at the completion of Salah intervention while the 
participant was practicing Salah self-evaluation 
with feedback. This data provided an independent 
post-recovery relaxation demonstrating the per-
formance of devoutness-based Salah intervention. 
The third three-minute data gathering occurred at 
the concluding operation of each session. This data 
provided an independent post-baseline relaxation 
demonstrating the performance of devoutness-ba-
sed stability performance in immediate term. After 
four-week experiments, data gathering in two gro-
ups are occurred at the further stage relaxation af-
ter the completion of the training session while the 
participant was practicing devoutness-based Salah 
and sitting armchair relaxation. This data provided 
the further relaxation effectiveness of devoutness-
based stability performance in long term.

Protocol Description 
The study employed a single-blind design. The 

experimenter performing the pre- and post-in-
tervention measurements did not know to which 
group (intervention (11 samples) vs. control (12 
samples)) the subject belonged. The intervention 
group participated in 2-day sessions of attenti-
on Electromyography training led by a licensed 
psychologist. During Session 1 and 10, individual 
mindful Salah was assessed by having the subject 
salah at various activities. The control group took 
part in the protocol in Session 1 and 10, without 
any prescribed treatment in between. In order to 
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evaluate treatment efficacy regarding subjective 
and physiological outcomes, both groups took part 
in an extensive assessment protocol the week be-
fore and after intervention. 

Session 1 Definition of devoutness during 
Islamic activities; relevance to stress and health; 
introduction to assigned texts; in-class writing in 
which students describe their hopes for and con-
cerns about the course; practice Salah; handouts 
for the next week’s homework: readings, journal, 
and practicing Salah using CD of the introduction 
to Salah.

Session 2 Present detailed procedures during 
performing Salah; conduct a detailed discussion 
about movements, postures and general meaning 
explanation of writings during Salah.

Session 3 Paying attention to the importance of 
intention and discuss the importance and healthy 
benefits of Salah; It is not necessary to say the in-
tention with the tongue as long as a firm intention 
has been made in the heart. However, the expli-
cit verbalization of this intention is not required, 
though it can be helpful. The person should think 
his prayer to be the Last Prayer so that he may 
perform the best he can. When making intention 
especially for Salah, one must state the Salah that 
one is making intention for. Muslims need to pay 
attention to the intentions for worship; introduce 
the evidence in the holy Quran and Hadith; intro-
duce focus on pleasant moments; introduce some 
papers which present the healthy benefits when 
people adopt Salah; introduce focus on painful 
moments and discuss coping with both emotional 
and physical pain.

Session 4 Introduce the further meaning and 
background of verse in Quran and Hadith as well 
as the writings inside Salah the focus on these du-
ring Salah for devoutness training.

Session 5 Introduce the standard way of Quran 
recitation and correct the basic faults during reci-
ting. To be beneficial to relaxation with breathing, 
the standard reciting way is instructed to recite of 
Quran but alert the long tone having a compara-
tively great duration in order to benefit for breat-
hing. 

Session 6 Present the gentle of movements and 
reciting writings.

Session 7 Do the exercise of breathing paralle-
led with Quran and writings recitation.

Session 8 Introduce basically inspiring imagi-
nations for the further meaning of recitation.

Session 9 Use interactive explanation for im-
proving the performance in Salah.

Session 10 introduce and discuss interrelati-
onship of stress and the immune systems; encou-
rage them to performing devout Salah in every 
cycle during Salah.

Procedures 
This researcher/clinician was invited by the 

Islamic coach to present the study to his female 
Muslims. First, an explanation of the Salah study 
using Phalange temperature and perceived stress 
scale evaluation were discussed. Second, the bi-
ometric indicators devices were demonstrated on 
the coach so the samples could visualize biome-
tric indicators on the PC screen. Subsequently, the 
coach was excused from the room. Third, a list of 
the exclusion criterion previously mentioned and 
a one-page consent form were administered to all 
23 samples. The researcher proceeded to read both 
forms with the potential participants. 

At the completion, the participants were given 
the opportunity to ask any questions. After all que-
stions and concerns were addressed, the samples 
met individually with the researcher to avoid any 
peer pressure. If the samples desired to participate, 
she was requested to sign the consent form and a 
copy of the form was available to her at her first 
Salah training session. If any of the exclusion cri-
teria applied to her, the participant simply stated 
that she was not able to participate without having 
to identify the reason. If she did not choose to par-
ticipate, the cause for her decision was not inqui-
red. Once the participants were identified and the 
consent forms signed, an appointment was made 
with each individual for her first session. 

Ideally, two-day Salah sessions would be ad-
ministered over the duration of 20 days. Howe-
ver, considering the busy schedules of student, the 
protocol allowed for 10 Salah sessions within a 
22-day period.  Due to the particularity of Salah 
for female Muslim, the whole experimental du-
ration is a recurring cycle (beginning at menarc-
he and ending at menopause) within 29 days for 
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each sample. The menstruation of all participants 
ware requested to report individually. For samples 
performing Salah easily in the Salah intervention 
group, samples were trained by detailed procedu-
res during performing Salah in devoutness-based 
Salah relaxation protocol met over a period of 
two days before the beginning of experiments, 
one time per day for one hour and 55 minutes in 
a group setting, as well as over a period of 22-day 
during experiments, one time after the one session 
for 15 minutes in a group setting. 

Throughout the course, participants were gu-
ided through standard and basic Salah procedure 
performing and devoutness training. In the first 
part, a detailed procedure of performing Salah 
was introduced including movements, postures 
and general meaning explanation of writings du-
ring Salah. Afterwards, in the second part, the way 
of performing devout Salah is introduced by Isla-
mic coach including the importance of intention, 
the importance of Salah, the further meaning and 
background of verse in Quran and Hadith as well 
as the writings inside Salah, the standard way of 
Quran recitation, the gentle of movement and reci-
ting writings, the exercise of breathing paralleled 
with Quran and writings recitation and inspiring 
imaginations for the further meaning of recitation. 

In detail, participants were taught standard 
Salah procedure which is 45-minute exercise in 
which participants focus attention on different 
movements and postures by themselves and ob-
serve the sensations in those parts of the body whi-
le they were trying to understand general meaning 
explanation of writings during performing Salah. 
The importance of intention is also a focal point 
of devoutness-based Salah training, which refers 
to the firm intent of the heart. Participants were 
instructed to understand the further meaning and 
background of verse in Quran and Hadith as well 
as the writings, and focus on the meaning inside 
Salah. When a person begins thinking about so-
mething other than the contents, she is asked to 
gently bring herself back to the meaning inside 
Salah. Participants were instructed to recite of 
Quran by the standard way but alert the long tone 
having a comparatively great duration in order to 
benefit for breathing. When a person recites the 
holy Quran and writings in the fast ways other 
than the gentle and standard methods, she is asked 

to gently recite and exercise breathing way pa-
ralleled with Quran and writings recitation due to 
the standard recitation way producing the natural 
way for breathing training. 

Finally, participants were guided through inspi-
ring imaginations for the further meaning of re-
citation which emphasize gentle paying attention 
to the literal meaning and then in-depth interpre-
tation and allow participants to focus on the sen-
sations in the body while performing Salah. The 
instructor encouraged participants to eventually 
wean themselves off the compact disc recordings 
and guideline books through continued practice. 
Participants were asked to practice outside of gro-
up sessions for 5 times salah per day in the whole 
week. In the group meetings, participants had the 
opportunity to discuss their personal practice of 
devoutness-based Salah. 

The stress tests were done during the experi-
ment. The order of the test was randomized among 
the subjects to minimize crossover effects. The 
participants were asked to avoid hard physical ac-
tivities the day before the day of measurement. For 
measuring PT, during the lunch time but before the 
second time Salah (Zuhur), subjects were trained 
by their task which is keyboard typewriting prac-
tice programs. The subjects were enrolled, if they 
worked up her typing speed to over seventy words 
a minute after the whole week training. Before the 
keyboard typewriting practice test started, the su-
bject was told that if he finished the test within a 
certain amount of time, he would get a reward. If 
he would not manage to finish within this amount 
of time, he would be punished. After finishing the 
present-winning test, the subject was told that he 
had completed the task well enough to receive the 
present. 

During the subjects being tested, a sitting static 
trial was collected prior to the test conditions for 
later determination of periods of muscle activati-
on. They were instructed to keep their stomach in, 
chest out, shoulder back and head out, in the same 
time, keep their eyes wide open with a fixed gaze 
on the screen. This test functioned as a reference 
test to induce mental and psychosocial stress. The 
test was done under time pressure. The subject had 
20 min to complete 1000 words length keyboard 
typewriting programs. When an error was made, 
a red screen appeared, a buzzer sounded and the 
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subject had to typewrite again. A countdown timer 
was running while the subject was performing the 
test. The color of the timer bar faded from yellow 
to red. Beeps sounded at 10:00, 15:00 and 18:00 
min. When time was almost up, the program star-
ted beeping every two seconds from 19:00 to 
19:40 min and it beeped every second during the 
last 20 seconds.  Afterwards, continuous PT recor-
dings were made using BioGraph Infiniti Softwa-
re. For Salah intervention group, the experiments 
are designated by four periods of baseline, Salah 
performing, post-recovery and post-baseline each 
as measuring periods. The periods were defined as 
follows: baseline (3 min into the baseline period), 
performing nufl Salah with two cycles (within 5 
min, preparing ablution before stress tests), post-
recovery (sitting on a comfortable armchair with 
3 min after performing Salah) and post-baseline 
(3 min after post-recovery). For the control group, 
the samples are instructed by instructor for 14 min 
relaxation with sitting on a comfortable armcha-
ir with paced breathing. In this group, biometric 
indicator is measured by the same periods as the 
Salah intervention group. The fellow-up session 
is designed by measuring the long-term effects of 
two groups. The measures were administered four 
weeks after the last treatment session. 

The experimental groups completed the stress 
tests. The modified PSS forms are filled out after 
each stress test and stress test in the follow-up se-
ssion. Therefore, the follow-up measures functio-
ned as a pretest as well for these participants. We 
calculated mean GSR for each measuring period 
for compare the effectiveness of two groups. To 
be suitable for the designation model, the modi-
fied PSS forms are used for evaluating the stress 

of samples every two days. Perceived stress que-
stionnaires had to be filled out before the baseline 
period. The answers in modified PSS had to be gi-
ven on a five-point scale with scores ranging from 
zero (not at all) to four (very much). 

Data analysis 
The values, which were used in the analysis, 

were based on mean values measured during the 
whole period of experiments. Differences for the 
level of stressful situation reduction using modifi-
ed PSS, as well as the performance of mental and 
psychosocial relaxation (dependent variables), 
before and after the devoutness-based Salah in-
tervention and paced breathing relaxation of qu-
antitative analysis in two groups, were analyzed 
the comparison of any differences between the 
two groups and variations over time for biological 
signals. A value of p<0.05 was considered to be 
significant, and tests of one-sided hypotheses were 
deemed significant if a two sided p-value was less 
than 0.1. All biological signals were recorded by 
ProComp Infiniti systems using database storage 
to document each participant‘s experimental data, 
which provided a verifiable data trail and thus 
trustworthiness for both the participant and rese-
archer. Primary analysis will be via intention-to-
treat with all participants included regardless of 
dropout or level of adherence. Missing data will 
be imputed according to the maximum likelihood 
expectation algorithm via the Statistical Package 
for the Social Sciences (IBM©, SPSS Version 
19.0). Data will be presented as the mean ± stan-
dard deviation or median and range, as appropri-
ate. Confidence intervals will be used to express 
group differences. 

Salah intervention group Control group
Before 
salah After salah Follow-up Before 

training
After 

training Follow-up

PSS 
scores Sample population

≥20 0 4 5 0 0 0
21-25 5 4 3 6 7 5
26-30 4 3 3 4 4 4
≤30 2 0 0 2 1 3

Mean(SD) 25.35(3.9) 20.55(5.7) 19.41(6.9) 26.77(4.1) 25.19(4.7) 26.21(5.0)
P value 0.07 0.75

Table 1. Comparison of different levels of PSS scores in experimental groups
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In this study, we examined effects of Salah on 
perceived PSS in women referred to Salah clinic. 
Symptoms of stress in both groups were asse-
ssed and compared pre and post intervention and 
between the experimental and control groups. As 
the study was done in women’s Salah clinic, all 
subjects were female. Experimental and control 
groups consisted of 11 and 12 women respecti-
vely. Comparison of educational states in both 
groups did not show any statistically significant 
difference between the groups. Mean PSS scores 
in the experimental group before Salah was 25.35. 
This decreased to 20.55 after Salah intervention. 
Furthermore, this decrease was statistically signi-
ficant (P =0.07) (Table 1). Mean PSS scores in 
the control group was 26.77 at the beginning and 
25.19 after training sessions, but these were also 
not significantly different (P value=0.25).

From the whole training, this decrease in PT 
was essentially maintained throughout the 22-days 
Salah intervention and the variant trend maintai-
ned sable in follow-up in comparison with last two 
session. Moreover, the follow-up session shown 
that in baseline and post-baseline of the control 
group, the quantitative values of PT of conserva-
tively were unvarying compared with the baseli-
ne. When comparing the average prevalence of 
stress between the experimental and control gro-
ups, Salah intervention group showed significant 
difference (P value=0.05). Therefore, Salah inter-
vention group essentially reduced throughout the 
subsequent sessions of intervention and follow-
up in stress scores prevalence at the beginning of 
the study. From Table 2, mean PT score before 
Salah was 36.06 in the experimental group. This 
decreased to 35.28 post Salah interventions in 
the baseline setting, and Mean PT score before 
Salah was 35.55 in the experimental group. This 
decreased to 34.75 post Salah interventions in 
the post-baseline setting, which represented a 

statistically significant difference (P value 0.03 
and 0.01 respectively). Mean PT score in con-
trol group was 35.43 at the beginning and 35.03 
after training in the baseline setting, and mean 
PT score in control group was 35.06 at the begin-
ning and 35.11 after training in the post-baseline 
setting, representing no significant difference (P 
value 0.95 and 0.91, respectively). 

Discussions 

The essence of psychophysiology is to infer 
psychological processes from measured physiolo-
gical signals. Rendering such inference plausible 
rests on assumptions about how these signals are 
generated, albeit in many instances without a for-
mal specification. A small study in which the same 
approach to devoutness-based Salah was compa-
red to relaxation demonstrated that while those 
who prayed in “mental silence” manifested skin 
temperature reduction. Interestingly, the degree 
of skin temperature reduction in the Salah inter-
vention group correlated highly with worshipers’ 
self-reported devout scale of Salah (Ramesh M. et 
al., 2010). The skin temperature changes suggest 
that a potentially unique fractionation of the re-
laxation response occurs in association with the 
mental health. Peripheral vascular beds are major 
sites of vasoconstrictor activity and are important 
for circulatory regulation. Measuring peripheral 
skin temperature may be useful as an indicator 
of sympathetic stress reactions (Musante et al., 
1994; Lindblad et al., 2006) measured peripheral 
vasoconstriction in 6th and 9th graders during an 
extracurricular test. The researchers distinguished 
between “the worry group” and the “no worry gro-
up” and found that the “worry group” displayed 
higher levels of peripheral vasoconstriction than 
the “no worry group”. Peripheral vasoconstricti-
on for the “worry group” increased continuously 

Salah intervention group Control group

Mean(SD) Before 
Salah

After 
Salah

P 
value

Before 
training

After 
training

P 
value

PT (baseline) 36.06(0.74) 35.28(0.39) 0.03 35.43(0.59) 35.03(0.53) 0.95
PT (post-

baseline) 35.55 (0.32) 34.75(0.48) 0.01 35.06(0.64) 35.11(0.84) 0.91

Table 2. Baseline and post-baseline Comparison of PT in experimental groups
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during the test and continued to increase until 45 
minutes after the test completion. This suggests 
that peripheral vasoconstriction reflects one of the 
body’s responses to sympathetic activation (Lind-
blad et al. 2006). This study suggests that mea-
suring peripheral skin temperature is a valid and 
objective method of measuring anxiety and worry 
in subjects. Parallel results also have demonstra-
ted that subjects voluntarily can learn how to 
increase or decrease their peripheral skin tempe-
ratures with training (Zaichkowsky, 1984; Violani 
& Lombardo, 2003). This implies that the mental 
silence-orientated conceptualization of devoutne-
ss-based Salah is associated with specific physio-
logical changes of reducing the peripheral tempe-
rature. These changes are responsible for the spe-
cific effects observed in this study. Future studies 
of this approach to devoutness-based Salah should 
therefore correlate clinical and behavioral changes 
with convention measures of arousal.

Salah - which is recitation of the Quran in diffe-
rent postures including deep bowing and prostra-
tion - is designed in such a way that gives myriad 
benefits in all the three dimensions of life namely 
spiritual, mental and physical. The wisdom of Sa-
lah in Islam is firstly to create a spiritual connecti-
on between man and God and secondly to relieve 
the person’s mind completely from life’s stress or 
issues by taking a mental and physical break. The 
benefit of Salah is felt right from the outset when 
one gets refreshed as he performs ablution by was-
hing his face, hands and feet to rid himself from 
his physical impurities to begin his commune with 
his creator. Once in Salah, when he begins the re-
citation of the words of God focusing his mind on 
the sublime meaning of the divine words, he feels 
a spiritual elevation and a heightened and lasting 
sense of God conscience. The protocol confirms 
the usefulness of these short-timely breaks - the 
average time of each Salah is 15 minutes - to com-
pletely turn the attention to focus away from the 
mental and physical patterns of stress and move 
towards something of neutral or positive value 
and the passive disregard for the normal thought 
that would arise. This helps in breaking the stress 
response of the body and the body begins to relax.  
Adding to this is the different postures in Salah 
which further help the body and mind to relax as 
it gives an outlet for the energy produced by the 

body in the stress response.The one common fea-
ture of all Salah practices examined in this review 
is the apparent ability to practice Salah without 
adopting a specific system of spiritual or religious 
belief. However, the extent to which spirituality 
and belief are part of any given Salah practice is 
poorly described. Furthermore, if the Taoist me-
taphysical assumptions of Qi Gong are crucial to 
successfully understand, visualize, and guide qi, 
then at least this practice requires adopting a spe-
cific belief system. The extent to which spirituality 
or belief play a role in any Salah practice appears 
to depend in large part on the individual practitio-
ner. Though the traditional practices were develo-
ped within specific spiritual or religious contexts 
(Vipassana, Zen Buddhist meditation, Yoga, Tai 
Chi, Qi Gong), and therefore have spiritual or re-
ligious aspects, this does not mean that a practitio-
ner must adopt the belief systems upon which they 
were based. In addition, some practices developed 
for purposes other than spiritual enlightenment; 
for example, Tai Chi and Qi Gong were develo-
ped within a system martial exercise and Tradi-
tional Chinese Medicine, respectively. Though 
Yoga, too, has spiritual and religious components, 
it is often considered more properly a system of 
metaphysics and psychology, especially when 
the ethical instructions are ignored. In summary, 
it appears that all Salah practices can be perfor-
med, to some degree, without adopting a specific 
system of spirituality or belief.
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Abstract

Introduction: The progress in technology, 
associated to the high survival rate in premature 
newborn infants in neonatal intensive care units, 
causes an increase in morbidity. Individuals with 
CP present complex motor alterations, with pri-
mary deficits of abnormal muscle tone affecting 
posture and voluntary movement, alteration of 
balance and coordination, decrease of force, and 
loss of selective motor control with secondary 
problems of contractures and bone deformities.

Objective: The aim of this work is to descri-
be the spontaneous movement and strategies that 
lead infants with cerebral palsy to move.

Methods: Seven infants used to receive assi-
stance at the Essential Stimulation Center of CIAM 
(Israeli Center for Multidisciplinary Support - Phi-
lanthropic Institution), with ages ranging betwe-
en six and 18 months with diagnosis of Cerebral 
Palsy (CP) were assessed.

Results: The results show the difficulty presen-
ted by the infants with respect to the spontaneous 
motor functions and the necessity of help from the 
caregiver in order to perform the functional acti-
vity (mobility). Prematurity prevails as the major 
risk factor among the complications.

Conclusion: The child development can be un-
derstood as a product of the dynamic interactions 
involving the infant, the family, and the context. 
Thus, the social interactions and family envi-
ronment in which the infant live may encourage 

or limit both the acquisition of skills and the func-
tional independence.

Keywords: Movement, Cerebral Palsy, Infant, 
Musculoskeletal Development.

Introduction

The progress in technology, associated to the 
high survival rate in premature newborn infants in 
neonatal intensive care units, causes an increase 
in morbidity1-6. Any condition leading to a brain 
injury due to severe respiratory or hemorrhagic 
alteration, for instance, may be the cause of ce-
rebral palsy7,8.  CP is defined by Rosembaum et 
al., (2007)9 as a permanent group of disorders in 
the development of posture and movement that 
causes limitations in activities and is attributed to 
non-progressive disorders that occur in the fetal 
brain in development or in infancy. It is characteri-
zed by epilepsy, physical disability and disturban-
ces which affect sensory, perception, cognition, 
communication and behavior, in addition to se-
condary musculoskeletal problems9,10. Individuals 
with CP present complex motor alterations, with 
primary deficits of abnormal muscle tone affecting 
posture and voluntary movement, alteration of ba-
lance and coordination, decrease of force, and loss 
of selective motor control with secondary pro-
blems of contractures and bone deformities9,11,12. 
The health area responsible for providing services 
to this demand is the maternal and infant one. 
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According to the Brazilian Institute of Geo-
graphy and Statistics, in 1996, the maternal and 
infant health area includes the population of wo-
men of childbearing age who, in practical terms, 
are between 15 and 49 years old, children, and 
adolescents. The importance given to this group 
is due mainly to its effective demand presented to 
health services and to the assault by factors which 
almost always can be prevented8,13,14. The incre-
ase in morbidity rate, the events that can occur 
during labor and postpartum leading to an injury 
in the CNS, and intrauterine infections can lead 
to CP11,15. The brain injury is not progressive and 
causes variable impairment in the coordination of 
the muscular action. Consequently, the child is not 
able to remain in postures and perform coordina-
ted movements11,15.  An age presenting accelerated 
motor development is between six and 18 months 
of age. In this period, the motor development pre-
sents a rhythm of changes that culminate in mo-
bility functions, with the acquisition of crawling 
and independent walking, respectively at the age 
of nine and 12 months of age16. 

There may be delay in the developmental mi-
lestones in the child with CP8,17. Therefore, it is 
important to develop works to verify the impact 
of cerebral palsy on the motor development in this 
range of age. This development, which involves 
postural changes, acquisition and maintenance of 
posture, independent mobility, and motor action 
becomes more exciting and essentially playful 
when we use games as strategies. Babies start to 
learn about the world surrounding them through 
what they hear, see, touch, and taste with their 
mothers interacting with them and providing help 
only when necessary.

In reality, games offer any infants the possibi-
lity to develop intellectual, emotional and commu-
nication abilities as well as gross and motor skills. 
However, due to the physical, and sometimes sen-
sory, difficulties of the child with CP, progress in 
development can be slow18.

Thus, the aim is to describe the spontaneous 
movement and strategies that lead infants with ce-
rebral palsy to move, as well as the relationship of 
the mother as a proactive agent in the rehabilitati-
on process of children with cerebral palsy. 

Method

Seven infants that used to receive assistance at 
the Essential Stimulation Center of CIAM (Israeli 
Center for Multidisciplinary Support - Philanthro-
pic Institution), with ages ranging between six and 
18 months, born singly, and with diagnosis of Ce-
rebral Palsy (CP) were assessed. 

The work was approved by the Ethics Com-
mittee of the Universidade Cidade de São Paulo 
(UNICID), in accordance with the authorizations 
under the legislation of the National Health Co-
uncil 196/96. Data were collected only after the 
Informed Consent Form was signed by those res-
ponsible. The non-participation in the study would 
not interfere in the full assistance of the infant.

The instrument used for assessing the sponta-
neous movement was the  Alberta Infant Motor 
Scale, developed by Piper and Darrah (1994)19 

and it evaluates the gross motor development of 
infants since their birth until they are 18 months 
old. Some of its of objectives are: 

- to identify restrictions of the neuromotor 
development of infants; 

- to inform parents about the motor activities 
that the baby performs, the activities 
that the infant does not perform, and the 
activities that are being developed; 

- to analyze the motor development in a 
certain period of time or before and after 
hospitalization;

-  measure the very small changes in 
the motor development which cannot 
be identified through more traditional 
methods; 

- act as a research instrument in order to 
identify the effectiveness in stimulation 
programs for infants with motor disorders. 
It should be noted that the Canadian 
authors found an interobserver reliability 
of 0.99 and in the test-retest, the reliability 
was of 0.99.

Studies were carried out in Brazil in order to 
compare the score of the Canadian infants with 
those from Rio Grande do Sul20. The result was 
that, although the scale is widely used both for re-
search practice and at clinics, it has certain limita-
tions in terms of behavioral differentiation in the 
first two months of life and after fifteen months 
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of age. This reduced the sensibility at the extre-
mes of the age range for the assessment in Brazil20. 
However, it did not cause any significant limitati-
on for the present study, as there were no infants 
under two months of age and the infants with fif-
teen months of age had not reached the postures 
corresponding to such range of age. The focus of 
the scale is to observe the sequencial development 
of the postural control regarding the supine, prone, 
sitting, and standing positions. The assessment is 
observational, with minimal handling and an esti-
mated period of 20 minutes, approximately. In this 
study, the environment was organized with little 
visual stimulation (in order to increase infant’s 
concentration on the performance and maintenan-
ce of postures). Only the hospital companion and 
the evaluator physical therapist were present and a 
few toys, already known by the infants, were used. 
The collection of mobility data and assistance of 
the caregiver for effectively performing the acti-
vities was made through P.E.D.I. (Pediatric Eva-
luation of Disability Inventory), a structured que-
stionnaire that registers the functional profile of 
children between six months and seven years and 
six months of age. This functional profile provi-
des information on the child’s ability performance 
(Part I), on the independence or quantity of help 
provided by caregiver (Part II), and on the modifi-
cations of the domestic physical environment used 
in the child’s daily routine (Part III). Each part of 
the test provides information on the functional 
areas: self-care, mobility, and social function11,21.

The questionnaire is filled out according to 
the information provided by the caregiver. In this 
case, it was applied in the same day of the evalua-
tion through Alberta Scale and it took approxima-
tely 20-30 minutes. 

Results

Out of the seven infants assessed the number 
of girls was higher than the number of boys, four 
to three. The youngest infant was 10 months old 
(female) and the older infants were 18 months 
old (three girls and one boy). The gestational age 
presented variations. Four infants were classified 
as pre-term, that is, they were born before the 37 
weeks22; and three infants were classified and full 
term newborns. They were born after 37 weeks 
and six days, and before the 42 weeks.

Prematurity prevails as the major risk factor 
among the complications. It is followed by hydro-
cephalus, periventricular leukomalacia (defined 
by Silveira et al., (2008)4, as a white matter injury 
with diffuse components) and intracranial hemorr-
hage (explained by Farage and Assis23 as the most 
prevalent disease of the central nervous system of 
the premature newborn infants). Table 1 shows 
perinatal complication. The types of complicati-
ons repeat in infants and one single baby can have 
more than one complication. For this reason, the 
“no” seems higher than seven (total number of 
infants) in the table. This information was collec-
ted by the social worker in the first interview with 
the mother or the person responsible for the child, 
when the data of the discharge from the maternity 
hospital are recorded.

About more than 50% of the children are loo-
ked after by the mother, followed by the aunts and 
then fathers. Even having the mother as the main 
caregiver, most infants did not have exclusive bre-
astfeeding. Such fact is due to the time most of 
these infants spent at the neonatal intensive care 
unit and/or the sucking difficulties and probable 
incoordination of movement. According to the in-
formation obtained through the questionnaire as to 
the place where the infant remains at home, two of 
them used to stay on the assistive positioning tool 
(calça de posicionamento - a device developed by 
Brazilian researchers comprised of a pair of blue 
jeans filled with foam with ends sewn to facilita-

Table 1. Perinatal complications (Essential Stimulati-
on Center, 2007, São Paulo, Brazil).

Type of complication no* %**
Bronchopulmonary Dysplasia 1 14.2
Schizencephaly 1 14.2
Interatrial Communication 1 14.2
Hyaline Membrane Disease 1 14.2
Hydrocephalus 2 28.5
Congenital Clubfoot 1 14.2
Prematurity 4 57.14
Meningitis 1 14.2
Low Weight 1 14.2
Diabetic Hand 1 14.2
Periventricular Leukomalacia 2 28.5
Intracranial Hemorrhage 2 28.5
Patent Ductus Arteriosus 1 14.2

*no number; **% percent
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te the maintenance of postures) for long periods. 
Some other infants used to be at places such as, 
the cradle, sofa, and baby stroller, which provide 
little movement.

The assessed patients had much difficulty in 
obtaining score in the Mobility area, as their motor 
impairment is more intense. It is known that the 
lower the score in this area in the part of Functio-
nal Abilities, the lower the score in Assistance by 
Caregiver, that is, the infant depends more on the 
help to perform daily life tasks (table 2).

In the normative score, the infants are compa-
red to those of the same age. The ideal score is 
between 30 and 70. Only two of the infants pre-
sented ideal score. The rest is below the expecta-
tions for the age. Thus, the results of the P.E.D.I. 
show that the functional movements (table 3) are 
performed but the help from the caregiver is nece-
ssary for such performance (table 4).

Meeting these items, which are expected for 

the age of six months, was due to the motor condi-
tions presented by the infants. 85% of them can sit 
with a support and can roll, pivot, drag, or crawl 
on the floor. Some of them can walk with the help 
from an adult. As to the other items, scores appear 
isolatedly.

According to the score obtained through Al-
berta Scale, infants should present percentile >10 
in order to demonstrate that they have motor de-
velopment proper for the age and all abilities to 
explore their own body and environment where 
they live. The motor age of the infants, when asse-
ssed by the Alberta Scale (scale for assessing the 
spontaneous motor development), corresponds 
to those of three to six months old babies, accor-
ding to the table made by the authors with age and 
score variables. According to the reference of the 
scale19, at this age, babies can roll unilaterally or 
bilaterally in supine, raise their head, bring toys 
towards the mouth and drop, align trunk and head 

Table 2. Distribution of infants, according to normative scores obtained through the P.E.D.I. in the area of mo-
bility in parts I and II, Functional Abilities, and Assistance by Caregiver, respectively, (Essential Stimulation 
Center, 2007, São Paulo, Brazil).

Age in months I. Functional Abilities II. Assistance by 
Caregiver

Mobility Expected for the age
10 30.5 32.8 30 - 70
12 16.5 <10 30 - 70
17 16.5 <10 30 - 70
18 <10 <10 30 - 70
18 <10 <10 30 - 70
18 <10 <10 30 - 70
18 41.3 24.3 30 - 70

Table 3. Items met in the area of Mobility in Functional Abilities (Essential Stimulation Center, 2007, São Pau-
lo, Brazil).

P.E.D.I. assessment item no. of infants who 
met this item

% of infants who met this 
item

Sits if supported by equipment or an adult 6 85
Rolls, pivots, drags, or crawls 6 85
Walks, but supporting themselves on furniture, 
wall, an adult or uses a device for support 3 50

Changes place intentionally 3 50
Climb up and down their own bed 1 16.6
Moves from a lying position to a sitting position 1 16.6
Moves around, but with difficulty 1 16.6
Moves simultaneously with objects on the floor 1 16.6
Carries small objects that fit in one hand 1 16.6
Sits on a chair or bench without support 1 16.6
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Table 4. Total Score and Percentile presented by the infants in the Alberta Infant Motor Scale (Essential Stimu-
lation Center, 2007, São Paulo, Brazil).

Age of infants in months Total Score
Percentile

Obtained by the 
infant Expected for the age

10 10 <5 10 - 90
12 14 <5 10 - 90
17 25 <5 10 - 90
18 19 <5 10 - 90
18 26 <5 10 - 90
18 19 <5 10 - 90
18 20 <5 10 - 90

and kick alternately. In prone position, they raise 
their heads at 90°, support themselves on the fore-
arm, pivot, release upper limbs, and have “swim-
ming” movements with active extensor standard. 
In sitting position, arms remain in front of the 
body. In bipedal position, they align head, pelvis 
and move lower limbs with the help from an adult.

As to the real age of the infants, average of 14 
months, they should roll bilaterally, have proper 
balance in the positions, stand on four-point posi-
tion, sit, move to bipedal position, hold an object 
in the hands when walking, handle objects and 
have good stability of the pelvis. This does not 
occur due to the motor impairment and delay in 
the development of the gross motor skills as a con-
sequence of the limited exploration of the body 
and environment, which is evidenced by the result 
of the Alberta Scale.

Discussion 

The results show the difficulty presented by 
the infants with respect to the spontaneous motor 
functions and the necessity of help from the care-
giver in order to perform the functional activity 
(mobility). The normative score and the percentile 
presented as result of the scales prove that accor-
ding to the interval expected for the age, both indi-
cate a delay in this group of infants. In the P.E.D.I., 
most part of the score of infants is <10; and in the 
AIMS, the percentile is <5. It is known that mo-
vement provides different sensations to children 
(motor, organic, sensory, affective). They percei-
ve, reproduce, revive, and experience24,25. If the 
infant has difficulty in exploring, he/she should be 
assisted in order to give opportunity to their expe-
riences and movements. That explains the impor-

tance of the proper handling at home and during 
the therapy, because when the activity is made 
with help, the infant experiences with the touch 
and sensation. Thus, the environment where the 
individual lives and the possibilities offered by the 
caregivers influence directly in the development 
of the child with CP12,26.

Caregivers are a reference for the infant and 
their importance is due to the fact that they offer 
guidance with proper verbal command, the han-
dling is firm and at the same time offering the po-
ssibility for the infant to participate, and the gui-
dance provided by the professionals may be heard 
and performed by the same person, which reduces 
the probability of improper handling and postu-
res26. Although they appear as the main caregivers, 
mothers in most cases, there was no exclusive bre-
astfeeding for more than half of the infants. It is 
known that the period of Exclusive Breastfeeding 
is a facilitatory practice for the neuromotor de-
velopment due to the hand-to-hand, hand-breast 
contact (tactile and proprioceptive stimulation), 
provision of proper quantity and quality of nutri-
ents with respect to temperature and consistency, 
besides the close contact with the mother and the 
transposition of antibodies (which reduces the res-
piratory and intestinal infections and the time of 
hospitalization of the infant)27. 

Factors related to the prematurity of this group, 
such as the immaturity for the sucking movement 
and the time spent at the intensive care unit may 
be considered the cause of early weaning.

The movement during mothering such as brea-
stfeeding, diaper change, the position for sleeping, 
playing, eating or changing clothes can evidence 
motor difficulties. During the performance and 
completion of tasks or in the exploration of the 
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environment or the body itself, a feeling of fru-
stration may appear and inhibit a new attempt of 
movement28. Encouraging and helping the perfor-
mance of the task can increase the interest and in-
tention in participating. This interest is essential 
for the infant to perform and repeat the tasks in an 
efficient way and help in the motor development11. 
It is important that, during these practices, the in-
fant makes functional movements through game 
strategies and situations that make them feel in-
terest and call their attention. Only this way there 
will be participation, exploration, and stimulation 
for the intellectual development, which will help 
in the full motor development. 

Games related to the age and nursery rhymes, 
preferably those of the infants (according to infor-
mation provided by caregivers for the score to be 
reached after the best performance of the infant) 
were used as strategy to stimulate the spontaneo-
us movement during the application of the AIMS. 
Their presence was also noted during the appli-
cation of the P.E.D.I., when the mother or caregi-
ver justified that the infant managed to perform a 
functional activity when a certain song was sung 
or if they went around the house when a certain 
toy was moved. In the application of the P.E.D.I. 
(Mobility area) and the AIMS (motor development 
without intervention), infants are below the score 
expected for the age. Factors such as limitation of 
movements, tonic alteration, decrease in the expe-
riences and explorations of the age probably ju-
stify the insufficient score. 

Moreover, the child development can be un-
derstood as a product of the dynamic interactions 
involving the infant, the family, and the context. 
Studies investigated that the relationship betwe-
en the family and the infant performance revea-
led that parents are the modulating agents of their 
son’s experiences29. The action of these caregivers 
is influenced by factors of the social and cultural 
context of the family12,17,30. Thus, the social inte-
ractions and family environment in which the in-
fant live may encourage or limit both the acquisiti-
on of skills and the functional independence.

Our study present relevant clinical information, 
since impairments during childhood is factor to in-
fluence quality of life later in life.
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Abstract

Clinical observations indicate that suffering 
and psychic pain, by means of  the repertory of 
languages established by depression, are asso-
ciated to subjective experiences of  commitment 
to well-being and  the social recognition of this 
experience. The objective of this qualitative stu-
dy is to understand how people interpret the me-
anings associated with depression and probable 
consequences of suicidal tendencies. 150 people, 
including adolescents and adults of both sexes, 
were investigated. Narrative interview and liste-
ning were the instruments adopted to understand 
the problem. Besides the patients, statements 
from family members and the medical team were 
analyzed. The target population consisted of all 
individuals in states of depression, with suicidal 
manifestations, or with a history of attempted su-
icide. After classifying the data, an analysis was 
performed to bring all types of information to the 
final report.

Keywords: Depression. Suicide. Society.

Introduction

We undergo in many stages of our daily life, 
experiences where we search for the meaning of 
words. In this context, we confront personal and 
collective difficulties, dualities, and expectations 
in the different situations in which words allow for 
dialogues on examining conflicts, chance, compla-
ints and descriptions which guide individuals in 
their pain and psychic suffering. Alert to messages 
which seek to transmit and explain the harshne-
ss of secret areas, regions of non-listening, spaces 
of need, recurrences and narratives, we have been 
tracing during the course of our anxieties, reflec-
tions on the spaces of listening, for a determinate 
field of application: depression. In the words of 
Peres[1], what to say about pain which cannot be 
said? Pain of nothingness, simply of the emptine-

ss of being, indescribable, incommensurable, and 
because of this, call the word in vain? In this sen-
se, words enter the field of listening lacking forms 
of recognition in that which bears the possible and 
the necessary, familiarity and its absence, repetiti-
on and contempt when pain and psychic suffering 
transform themselves into disease. Authors such 
as Helman[2] believe that a person is defined as 
being ill if there is agreement between his own 
perceptions of commitment to well-being and the 
perceptions of people around him becoming ill is 
a social process, which involves other individuals 
besides the patient.

The objective is not to force truths, meanings 
which these words may hold, but, faced with cir-
cumstances which arise, to reveal fragilities and 
anxieties, the movements of its elaboration, upon 
the emergence of voices, in the articulation of the 
gaps with the experienced. Kanaan[3], concluded 
that it is the gaps which confer ‘truth’ to the story, 
the narrative which would open space for another/
Another, for a sensitive listening. This discussion 
is interesting when we think about the concept of 
order and disorder, as well as the relation betwe-
en both, on repositioning the personal and cultural 
meanings in the context of the language of suffe-
ring itself, which makes its presence in the bridge 
between the subjective experiences of commi-
tment to well-being and the social recognition of 
this experiences[2].

Our interest was in defining it as the place for 
responding to bad experiences, in the dialogical 
interaction with its interpretations, effects and so-
lutions in people’s lives. The process, however, 
of defining someone as ill contains words on self 
comprehension, as in the perceptions of others, 
that which is represented by suffering or in the in-
teraction of both. Perhaps it is possible, at this mo-
ment, to recognize the role of listening as an appeal 
to what exists and seeks to communicate, normally 
implying a series of subjective experiences.
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As Psychologists, we have been selecting, 
through clinical observations, the difficulties that 
people face on manifesting their pain and psychic 
suffering, when emptiness, loss or need offer wor-
ds on encountering mediation between personal 
experience and the meaning that these offered to 
their own selves. It is from this experience that 
will arise the particular interest for the language 
of suffering and its repercussions in becoming 
ill. Fundamental in this process, was perceiving 
that falling ill involves subjective experiences of 
physical and/or emotional changes and to what 
degree this provokes order and disorder in the 
conduct of individuals when mobilizing words 
to express helplessness. Kanaan[3], suggests that 
to support the emergency of the strange is to live 
an experience of deterritorialization with another, 
and of resistance created by the forces which act 
in this field, in this intersubjective relationship, we 
seek another territory, another option in life.

Thus, we attempt to comprehend the existing 
relation between being depressive and the level of 
contempt contained in the individuals’ narratives, 
on recognizing their subjectivities, as well as the 
suffering encountered in the treatment of under-
privileged patients at Primary Health Care Clinics. 
The narratives, according to Becker[4], represent 
cultural documents which emerge in moments of 
unexpected rupture in the flow of daily life.

The results of this study are revealing linear 
forms of translating the personal and cultural me-
anings concealed in the treatment of the depressi-
ve, that is, on decodifying the words of commi-
tment with the real nature of the suffering and its 
dimensions, characterizing as “passive” the pain 
and suffering which reside in that which wants to 
be translated.

In studies developed in the mental health area 
at Auta Alves Ferreira Health Clinic (founded in 
1971, associated with SUS (Brazilian Public He-
alth System), with Clinical, Psychological and 
Odontological services), in the city of Aparecida, 
in the hinterland of the state of Paraiba, we en-
countered a population of adolescents and adults 
from both sexes, derived from the rural and urban 
zone, whose principal economic activities were 
handcrafts (hammocks, quilts, cushions, embro-
ideries) and subsistence agriculture (corn, beans, 
and rice) as well as a small production of cotton, 

having a per capita income averaging $35.00 per 
month.

In an attempt to better understand the experi-
ence of meeting these individuals, treatments for 
depression were discussed during their visits to 
the Health Clinic. In this case, it can be concluded 
that the narrative would be exercising basic forms 
of organizing the experience with that of depre-
ssion, allowing for the search of meaning in that 
which affects and mobilizes feelings. In the words 
of kannan[3] the subjects of this relation arrive in-
vested with a series of experiences, bearing marks 
which were acquired over their lifetime. All are 
bearers-proponents of an enigma. Of a‘voice’.

At this same time, we received an invitation to 
act in the Clinical Psychology area at the Santa 
Cruz Municipal Hospital, (with 30 beds, functi-
oning with an ambulatory, minor surgeries and a  
psychological treatment service), located in the 
Paraiba hinterland. With patients from the rural 
and urban zones, we verified that the Health Se-
cretary is concerned with establishing  standard 
forms of becoming ill, known as “disease of the 
nerves”, considering the factors involved in depre-
ssion. We concentrated our activity in the afore-
mentioned Hospital, in the dimension of listening 
to the real meaning of the symptoms associated 
with the idea of “nerves”. We noticed that the 
concept of nerves is associated to the forms of 
explaining pain and psychic suffering, in 46% of 
the subjects examined, in a population of 150 in-
dividuals. “Nerves”, however, puts the question of 
distance and approximation of the communication 
forms established in depression in the exposition 
of the narratives, assuming, however, a unique 
manner of explaining traumatic experiences, asso-
ciated to the symptoms.

It was from this experience that arose the inte-
rest for another clinical manifestation such as su-
icide, obliging us to better reflect on this question 
and the interchange with depression. It should be 
pointed out that Finkler[5] alerts us that doctors 
frequently objectify the disorder and separate it 
from the life of the patient, in whom the disorder 
is imbedded they concentrate on the pathology 
possibly not perceiving the real significance of 
the problem. It is in this professional and acade-
mic direction that depression and suicide acquire 
the stature of a more elaborate research to reve-
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al the listening, the familiar and the tragic. It is 
worthwhile, at this point, to mention that the de-
mands observed in the voices which needed in-
terpretation by means of the authentication of the 
disease, come to assume the character that Matu-
rana[6] denominates as world configuration, un-
derstood by Rey[7], as defining personality as a 
form of organizing individual subjectivity.

Thus, listening comes to constitute a decoder 
of what is obscure, confused and silent, to bring 
out the “sub” meaning from the conscience (that 
which is experienced, postulated, intentional zed 
as concealed[2,7] that is, connected to the spaces 
of pain and suffering from which the individual 
seeks to communicate through the psychic.

Understanding how individuals interpret de-
pression and suicide and how they respond to 
them, constitutes the objective of our investigati-
on. In this context, the study interprets the voices 
used by people in organizing this experience, prin-
cipally that which confers them meaning. Such an 
interest was articulated about the words which the 
subjects employed in their visits to the Auta Alves 
Ferreira Health Clinic in the city of Aparecida, and 
Santa Cruz Municipal Hospital, in the city of Santa 
Cruz, both located in the hinterland of the state of 
Paraiba, about the components of their suffering 
and psychic pain. As Schnitman[8] writes, such an 
encounter was linked to investigations. It was an 
invitation for reflection, curiosity, and search; not 
to certainty, but to multiple voices, to polyphony.

Methods

We assembled, by means of cartography of 
symptoms associated with depression, the expe-
rience of the voices that interpret. This idea can 
be much more understood if we refer to the notion 
of cartography of Cortesão e Stoer[9], in the sen-
se of  providing a theoretical and political reading 
– concepts, absences, practices and effects, new 
meanings an interesting model for interpretation.

In addition, we reconstructed the events linked 
to depression and to suicide, from the perspective 
of the patient, following the ideas of Schutze[10]. 
The narratives, however, were the focus of atten-
tion of the study, marking and searching for 
channels of communication established between 
the individuals’ pain and  psychic suffering , reve-

aling their experiences when expressing individual 
and social existence[11], analyzing Schutze’s[10] 
proposal defined it as a systematic proposal of cre-
ating narratives with finalities for social research. 
We follow, therefore, six steps for its analysis.

1º)Detailed transcription of verbal expressions 
from the subjects of the study;

2º)Division of the text into indexed and 
non-indexed subject matter. The indexed 
statements have a concrete reference to 
“who did what, when, where and why”, 
whereas the non-indexed statements go 
beyond the experiences and express values, 
judgments and all manner of a generalized 
“knowledge of life”;

3º)Use of indexed subject matter from the 
text, in order to analyze the order of each 
individual’s experiences, which Schutze[10] 
calls “trajectories”;

4º) Investigation of the non-indexed dimensions 
of the text, such as “knowledge analysis”;

5º)Understanding of the grouping and 
comparison among individual trajectories;

6º)Comparison of cases and individual 
trajectories, within the context, and 
determination of similarities. This process 
allows for the identification of collective 
trajectories.

Universe and sample
The study universe included 324 individuals 10 

years of age or greater, who sought treatment in 
the referred study areas for the following disor-
ders: depression, suicidal tendencies or attempted 
suicides. Initially the following were performed: 
data gathering on the subjects during medical and 
psychological appointments, related to principal 
complaints linked to pain and psychic suffering; 
the selection of subjects was elaborated from re-
gistered cases of depression and from a history of 
attempted suicides, in the medical records of the 
previously-mentioned Primary Health Care locati-
ons. With this information, we began mapping our 
sample considering:

- Number of visits to the Primary Health 
Care Service, when the complaint was the 
non-improvement of previously reported 
symptoms; 
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- Prolonged psychotropic drug treatment, 
with repercussions in the present;

- History of two or more recurrences in the 
same year;

- History of suicidal tendencies;
- History of attempted suicide;
- Prolonged psychological treatment.

We constituted from this mapping, 03 inclusi-
on criteria for the sample, taking into account the 
following indicators:

- Being depressive;
- Having suicidal tendencies;
- Having a history of attempted suicide.

150 individuals, who satisfied the inclusion 
criteria, were selected, including adolescents and 
adults from both sexes, distributed as follows.

At a subsequent moment, we recovered the wor-
ds themselves and their meanings in that which is 
learned, experienced and shared in the dynamics 
of health services, pertaining to psychic disease. 
Interviews were conducted with a medical and 
psychological team as well as with family mem-
bers, in order to better understand the formation of 
events in the flow of pain and psychic suffering.

Results and discussion

The perspective of individuals about their 
symptoms generally reveals keywords, used to 
explain what the subject feels, interpret the ori-
gin and importance of suffering, as well as the 
effects on his behavior, functioning as conceptual 
remnants. In these remnants, the symptoms repre-
sent specific forms for elaborating feelings about 
the vicissitudes resulting from pain and/or psychic 
suffering, placing them in a pattern which is reco-
gnizable in the language of depression. These help 
to provoke and legitimize the narrative, as well as 
the emotional response, in trying to explain the 
cultural, psychic and biological context into which 
they are inserted. 

Concerning this question, the words are inser-
ted at the center of the reflections, as conductors 
of feeling, which implies perceiving them in their 
course through listening, in the reference involved 
between the person, in the exchange of conversa-
tions and reactions established in diagnostic eva-

luations, as well as in the treatment determined for 
the individual. Following this reasoning, Matura-
na6 alerts us that words are only the gestures, so-
unds, behavior or body postures which participate 
as consensual elements, in the flow of consensual 
coordination of behavior which constitutes lan-
guage. Words are, however, forms of consensual 
coordination of behavior. In this perspective, de-
pression and suicide share a set of responses which 
denounce and contribute in creating a context, an 
ecology of ideas which energize themes, inquiries 
and metaphors[12,13,14,15].

We are led, however, to a reactivation of “re-
lationally thinking”, as Bordeau[16], would say, 
the network or configuration of objective relations 
between positions which releases the depressive 
process in that which guides the narrative of the 
symptom. In the words of Boaventura Santos[17] 
we are accentuating the things instituted, their ma-
teriality, their forms of self-organization where 
resistance and perverse effects, neutralization and 
obstruction, autonomy and creativity are genera-
ted. Our focus was on defining how these themes, 
inquiries and metaphors guide the narratives. This 
aspect seems very interesting to us, especially if 
we consider the cartography for conception of di-
sease, in the context that it produces an intertextu-
ality between concurrent concepts and discourses, 
to show that knowledge and action are interrela-
ted[9], in the spaces which are defined as suffering 
or in the reactions to psychic pain. 

The conception of depression as an disease 
brings with it fragments of daily life. These likely 
constitute “maps” characteristic of transformati-
ons identified over the course of suffering or of the 
reactions to psychic pain, influencing the manner 
in which they express their complaints. They be-
come useful representations, at the same time as 
they seek to form the images necessary for them 
to accurately describe/guide their vulnerabilities. 

Thus, the area of suffering and psychic pain was 
interpreted from a repertory of languages establis-
hed by order and disorder, as a structure based on 
their meanings. This is in accordance with Schni-
tman[8], If reality is not natural and self-evident, 
more structured, it can also be destroyed, investi-
gated, questioned. Peres[18], calls attention to the 
fact that suffering is a sensation which endures 
only while we feel it.  It is man himself who is 
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responsible for creating situations which result in 
the greatest source of negative feelings. Following 
this direction, translating the words, while ma-
nifestation of areas unique for each person, that 
which surrounds order/disorder, has characterized 
“baggage-words”, which Morin[19] contextuali-
zes, faced with areas of pain and suffering, into 
its dualities and oppositions, description and com-
partments of psychic life, frequently concealed in 
private places. 

This implies a tematha when promoting themes 
which contain impulses and existential options, 
linked to the search for knowledge Morin[20], on 
rethinking the presence/absence of interlocutors, 
when depression and suicide cause a crossing of in-
stabilities and fragmentations in the development 
of words and their meanings. We call attention to 
the thematas used in understanding the complaints 
which contribute to depression at the moment that 
words seek to explain the impulse points of the 
meanings, giving them directions over the disease. 

It is necessary to reorganize the words which 
enable us to think about how and why a person 
became depressed or attempted suicide, which 
enables us to think about the language repertory 
derived from the culture in which this suffe-
ring occurred, expressed in a culturally specific 
manner[4,21].  This repertory can be understo-
od as a hypomnemata – “solid memory of things 
read, heard or thought”[22] to the re-reading of 
the words, within the possibilities of contact with 
their meaning and significance. Individuals, prin-
cipally through their complaints, employ words 
which include not only personal experience, but 
also the meaning that these acquire in relation to 
one another. Following this course, the metaphors 
of depression operated simultaneously with things 
read, heard and principally thought. 

The words encounter a substitute to create me-
aning, when faced with the discovery of experi-
encing the disease. The idea that they represent is 
of something that destroys, inside or beyond the 
mind, incorporating the intensity of their suffe-
ring and pain within the vulnerabilities to which 
they are exposed, principally when the deleterious 
effects of pain and/or suffering are mediated by 
social conditions and unfavorable contexts. In this 
course of private places, depression and suicide 
prevail as a sequence of referential systems while 

sharing pain and suffering. Individuals and their 
feelings enter into areas of order and disorder, vio-
lation and diversity, absence of self and of others- 
and learn that, cumulatitively, they challenge their 
own uncertainties, by which the value of the word 
and of listening is put up for discussion. Accor-
ding to Capra[23], life, at all its levels, is inextri-
cably interconnected by complex networks. The 
strategy, as Schnitman8 would say, would be “a 
scenario of action which can be modified in func-
tion of the information, happenings, and the unfo-
reseen which occur during the course of the acti-
on.” Depression, however, acquires diverse points 
of interpretation concerning the daily experience 
of the disease, reorganizing it into the very words 
of experienced reality, represented as a disease of 
the nerves, of fear, of the soul, of death, of the he-
art, of negative things. In accordance with Figue-
iredo[24], discourse responds to a clearly-heard 
virtuality, or in other words, the understanding of 
interpretation as a realization of meaning.

Paraphrasing Augé[25] we would be entering 
into the local context, moving between the univer-
sal and the particular, the individual and the soci-
al without forgetting the words and the meanings 
which stimulate them. This presupposes, however, 
a particular relation with the equilibrium of the in-
terlocutors, for the other meanings which will ari-
se through the medication process, invested by the 
desire for improvement.

Conclusion

Individuals possess their own repertories of 
suffering interconnected to the use of medication, 
which determines meanings with respect to subjec-
tive experiences of changes to the physiological 
and/or emotional level, as well as recognizing the 
very dependence to which they are exposed. The 
resulting pattern of this experience delimits the 
connection between the time and space which lead 
to risk and its repercussions on psychism. Consi-
dering Barros’[26] reflection, It is a fundamental 
problem for human society, involving a practical 
challenge, since solutions and theories must be fo-
und, for we need to explain what occurred, how it 
originated and what its history is. Thus, it leads to 
a search for meanings, which, in order to be reco-
gnized, must be interpreted.
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Considering, however, society as the fabric for 
individual interrelations Schnitman[8], we empha-
size a position founded on working the constructi-
on/destruction (in the context of words), bringing 
to light the influence of cultural formation in that 
which Helman[2] translates as beliefs, behaviors, 
perceptions, emotions, language, concepts of time 
and space and attitudes towards the disease, the 
pain and other forms of misfortune- all of which 
may have important implications for health and 
for its care.
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Abstract

Background and Objective: Anxiety among 
patients experiencing coronary angiography 
increases within invasive studies including angio-
graphy. Anxiety as an intensifier at cardiovascular 
reactions can endanger patients in angiography 
clinics.

Materials and Method: This research is a 
prospective and descriptive study performed on a 
group of 180patients hospitalized in Sari Fatemeh-
Zahra Hospital for coronary angiography who 
were randomly selected. Demographic data and 
variables sheets and Spielberger state-trait anxiety 
inventory were distributed among the two grou-
ps before and after aromatherapy. The data were 
analyzed using SPSS-16 as well as statistical T-
test and F test, Kendon coefficient ,Pearson corre-
lation coefficient and chi-square test. 

Results: The results also showed that in the 
60-90 years old group, illiterate persons as well as 
patients who were smokers, obese people, patients 
who had high trait anxiety level with waiting peri-
od of more than 7 days, as well as patients who did 
not enjoy exercising habits, patients who had fa-
mily background of heart disease, patients experi-
encing their first angiography, patients who had no 
history of angiography in their family and patients 
who had no awareness on angiography all revea-
led high levels of state anxiety and, statistically, 
significant relationship was observed between sta-
te anxiety and the mentioned variables .(p<0.05) 

Conclusion: Increase age, low illiterate, smo-
ke, obese, had no exercising, family history of he-
art disease, lack of awareness about angiography, 
experiencing first angiography and family history 
angiography, waiting period (>6days) and trail 

anxiety are factors which must be focused and ma-
naged. In general, high anxiety in these patients 
makes clear the necessity of paying more attention 
by nursing and medical personel to reduction of 
anxiety and application of appropriate interventi-
ons in order to reduce such problems and this issue 
will be possible when the factors causing anxiety 
are identifie

Keywords: Anxiety, State anxiety, Angio-
graphy, Coronary Angiography

Introduction

Coronary angiography is an invasive investi-
gation and is used in diagnosis of known or sus-
pected coronary artery disease1. According to the 
latest information presented by American Heart 
Association, one million patients in the United 
States undergo cardiac invasive and diagnostic te-
sts annually 2.

In Iran, about 16 to 18 thousand cases of angio-
graphy are performed annually3. In most cases, in-
vasive diagnostic tests create stress and anxiety for 
the patient 4. Most hospitalized patients have some 
degree of anxiety the most common of which is 
anxiety before coronary angiography 5. Anxiety 
as the enhancing agent of cardiovascular reactions 
has an impact on patient’s physiological responses 
such as respiration rate, heart rate, blood pressu-
re, myocardial oxygen consumption and plasma 
concentration of epinephrine and norepinephrine 
and puts the patients at risk in angiography room 
6-7. Also it causes irregularity of heart rate due to 
an increase in sympathetic nerves activity and also 
along with the increase in reactivity of blood ve-
ssels as well as increase in heart rate and blood 
pressure can lead to inter-tissue damages and pla-
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telets aggregation9. The studies indicate that over 
72% of patients face anxiety before coronary an-
giography 4. In this regard, studies conducted by 
Uzun10 also indicate that 74 percent of patients 
experienced anxiety before angiography 10. One 
of the main functions of nursing is to reduce pain 
and discomfort of patients because the level of 
anxiety is one of the main determinants of com-
fort and convenience of the patient. Nurses should 
incorporate anxiety reduction measures in patient 
care plans. When designing nursing interventions, 
information about the level of anxiety and effecti-
ve factors on this level of anxiety would be useful 
9-10.when planning the nursing interventions would 
be helpful to know the level of anxiety and those 
factors that influence this level to anxiety. It is no-
teworthy that state and trait anxiety are two diffe-
rent types of anxiety, in such a way that trait anxi-
ety is indicative of the personality anxiety of indi-
vidual. Some people are potentially more suscepti-
ble to trait anxiety than others, while state anxiety 
occurs in special situations and the individual has 
a feeling of tension and conflict against it and has 
no self-control (12). Many studies have addressed 
state and trait anxiety before angiography but few 
studied the anxiety level characteristic. Therefore, 
in this study the factors influencing levels of anxi-
ety before angiography are examined.

Research method

The study is designed as a prospective and des-
criptive study.

The statistical population of this study includes 
all the patients undergoing coronary angiography 
who were exclusively hospitalized for angio-
graphy in the Angiography Ward of Training and 
Medical Center of Sari Fatemeh-Zahra Hospital. 
The research sample consisted of the persons 
who experienced only coronary angiography for 
the first time, without right heart catheterization. 
Before the angiography, the patients should not 
have undergone other invasive procedures such 
as echocardiography through esophagus, have 
not suffered from valvular heart disease and all 
subjects should have complete consciousness and 
should not have a disease with critical condition. 
This study was conducted on 195eligible patients 
admitted to the Hospital, but 9 patients refused 

to complete the questions (due to hearing loss) 
and 6 emergency patients were transferred to the 
catheterism department and could not complete 
the questionnaire. Therefore, the study population 
consisted of 180 patients. In this study, Fatemeh-
Zahra Hospital- affiliated to Mazandaran Uni-
versity of Medical Sciences- which is the angio-
graphy and other invasive interventions center for 
cardiovascular patients of Mazandaran Province, 
was selected as the research environment. In this 
study, two following forms were used in order to 
determine anxiety of patients before angiography 
and to collect data: 1) Demographic data questi-
onnaire and the data related to disease included, 
and 2) Spielberger standard questionnaire to me-
asure anxiety. This test consisted of two separate 
covert and overt parts. The first part of this que-
stionnaire contained 20 expressions to determine 
overt anxiety and the second part also contained 
20 expressions to determine covert anxiety. Overt 
anxiety means the feeling of individual at that 
specific moment, and covert anxiety means the 
common feeling of individual at most cases 4. The 
questions were measured from 1 to 4 based on Li-
kert 4-degree scale. The total scores of both covert 
and overt anxiety scale were in the range of 20 
to 80. State and trait anxiety of subjects were stu-
died based on the scores obtained in three levels 
of slight (20-39), moderate (40-59) and high anxi-
ety (60-80). This questionnaire (STAI) is widely 
used by psychologists, experts and researchers 
and the validity and reliability of Persian transla-
tion of Spielburger test have been reviewed and 
approved by the faculty members of Shahid Behe-
shti University as well as the faculty members of 
Tehran Psychiatric Institute13. In this study, same 
description was given to people were engaged in 
the study with personal satisfaction. Demographic 
questionnaire was distributed among the subjects 
who were hospitalized for coronary angiography 
and after that, Spielburger questionnaire was filled 
out by nurse for people and in the same day before 
dispatching to angiography ward. 

 Data collection 

This study was carried out under control and 
observation of the cardiologist who was the pro-
ject partner. In this study, at first, the nurse briefly 
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explained the purpose of the study to patients and 
asked them to complete the questionnaire. In order 
to reduce the effect of environmental factors, par-
ticipants were asked to stay alone in a quiet room 
and complete each set of questionnaires within 
approximately 20 minutes. The entire questionna-
ire was completed on the day of angiography. It 
took three months to collect all the data. 

Ethical consideration
This study was approved by the research and 

ethics committee of Medical University of Ma-
zandaran and it was registered in  a clinical trial 
center.

Statistical analysis
Chi-square test was used to compare non-para-

metric data and Kendon coefficient was employed 
to calculate the correlation coefficient. In additi-
on, to compare parametric data, t test (for varia-
bles with two levels) and F test (for variables with 
more than two levels) were used and to measure 
the correlation between variables, Pearson corre-
lation coefficient was employed. 

Results 

This study was carried out on 180 patients who 
attended the Heart Center. Analysis of research 
subjects in terms of age indicated that the majo-
rity of subjects were in the age range of 60-90, 
82% were married, 45.5% were male and 54.5% 
were female. In terms of education level, most of 
the subjects (52.7%) were illiterate and as for the 
insurance, 97.7% were covered by medical insu-
rance. According to research objectives, the obta-
ined results indicated that 55.22% of subjects had 
state anxiety and 54.18% had trait anxiety (Table 
1). Besides, analysis of the levels of state and trait 
anxiety among the patients undergoing coronary 
angiography showed that the state and trait anxi-
ety levels of patients were moderate (Graph 1).
Table 1. Analysis of the levels of state and trail anxiety  

Total High Moderate Low
Anxiety level

% N % N % N % N

100
100

180
180

33/3
25

60
45

52/2
68/9

94
124

14/4
6/1

26
11

State  A
Trail   A

The results also showed that in the 60-90 years 
old group, illiterate persons as well as patients who 
were smokers, obese people (BMI greater than 30 
kg/m2), patients who had high trait anxiety level 
with waiting period of more than 7 days, as well 
as patients who did not enjoy exercising habits, 
patients who had family background of heart dise-
ase, patients experiencing their first angiography, 
patients who had no history of angiography in the-
ir family and patients who had no awareness on 
angiography all revealed high levels of state anxi-
ety and, statistically, significant relationship was 
observed between state anxiety and the mentioned 
variables (p<0.05) (Table 2).

In men, married people and those who were not 
covered by medical insurance, patients without 
acute heart disease and patients who were aware 
of complications after angiography, a higher level 
of state anxiety was observed and this relationship 
was not significant at significance level of 0.05.

Discussion

The findings of this study showed that more 
than half of the subjects had state anxiety and gi-
ven the high percentage of this rate and the impact 
of anxiety on the patient’s performance, special 
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P N (mean ) Variables

0/00 75 ( 52 / 13 )
105 (57 / 43 )

Age
30-60
60-90

0/00 82 (55 / 96 )
98 ( 54 / 60 )

Gender
male

female

0/0/6

90 ( 57 / 47 )
39 ( 53 / 23 )
32 ( 53 / 28 )
19 ( 51 /95 ) 

Education attainment
illiterate
primary

high school
university education

0/538 148 (55 / 45 )
32 ( 44 / 55 )

Martital status
married

un married

0/291 4 (60 / 25 )
176 (55 /11 )

Medical insurance
no
yes

0/004 54 ( 58 / 37 ) 
126 ( 53 /87 )

Smoking status
Smoker

nonsmoker

0/00 30/01 Obes
 BMI>30kg/m2

0/011 98 ( 53 /60 )
82 ( 57 / 16 )

Exercising habits
yes
no

0/00 5/ 53 Waiting period (days)

0/00  33 ( 46 / 27 )
146 (54 / 55 ) 

Family history of heat disease
yes
no

0/960 113 ( 55 / 19 )
67 ( 55 / 27 )

Previous diagnosis of heart disease
yes
no

0/001 33 ( 59 / 97 )
147 ( 54 / 16 ) 

Aware of angio
yes
no

0/594  10 ( 56 / 80 ) 
170 ( 55 /13 )

Aware of complications after angio
yes
no

0/000 33 ( 46 / 27 ) 
147 ( 57 / 23 )

History of angio
yes
no

0/00 33 ( 65 / 15 )
147 ( 52 / 99 0 

Family history of angio
yes
no

0/00 180(54/18) Trail anxiety

Table 2. Evaluation of factors associated with  state anxiety  

attention should be paid to this issue and there 
should be attempts to reduce such anxiety throu-
gh examining the effective factors and appropriate 
solutions. This study also indicated that most of 

the subjects had a moderate level of state anxiety. 
Similarly, the study of Harkness9 and Jamshidi14 
showed that most of the subjects had a moderate 
level of state anxiety.
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This study shows that state anxiety depends on 
factors like age and it increases with an increase 
in age. In addition, regarding illiterates and those 
who have no awareness on angiography procedure 
as well as patients without history of angiography 
in their family, there is a significant statistical rela-
tionship between state anxiety and the mentioned 
variables. Conducted surveys indicate that aware-
ness of angiography is very influential in reducing 
state anxiety in patients; because patient is faced 
with an unknown surgery which, in turn, causes 
anxiety. In this regard, it can be stated that pri-
or experience of this surgery will also help calm 
the patient during angiography. The researches of 
Harkness9 and Bazatlo13 also suggests that lack of 
awareness about invasive procedures such as an-
giography can increase anxiety in patients, there-
fore the best and most effective approach in this 
respect is to enhance the knowledge and awarene-
ss of patients through training before angiography 
9-14. The results indicated that patients who smoke 
have more state anxiety and there is a significant 
statistical relationship between the two variables 
(p<0.05). Patlon states: “There is a correlation 
between the symptoms of anxiety and smoking 
and this issue should be considered in order to 
raise the level of health15. Obesity (BMI>30) and 
lack of exercise are also factors that influence state 
anxiety. Tala and colleagues pointed out this issue 
and showed that obesity and exercise affect anxi-
ety16. This study also showed that the level of state 
anxiety before angiography is associated with tra-
it anxiety. In other words, trait anxiety cannot be 
directly observed but appears as situational anxi-
ety when experiencing stress. Uzan’s studies also 
point out this issue10. Another influential factor 
on state anxiety is the waiting duration. Buzatlo’s 
research suggests that waiting time has an effect 
on anxiety of patients before angiography14. The-
refore, it is recommended that in order to reduce 
the level of state anxiety one consider the level of 
trait anxiety before angiography and the waiting 
time for angiography should be less than 6 days, 
especially for patients who have higher levels of 
trait anxiety

Conclusion

Understanding the levels of stress and anxiety 
of candidate patients for coronary angiography 
helps nurses and other members of care team to 
decrease patients’ problems timely and effectively 
using pharmacological and non-pharmacological 
methods (behavior therapy, training, music the-
rapy, muscle relaxation, aromatherapy, etc.). In 
addition, more attention should be paid to can-
didates for angiography with low awareness and 
those who have no family background of angio-
graphy, smokers, obese people and those who do 
not exercise as well as those with more than 6 days 
of waiting time and particularly the people who 
have trait anxiety. 

In general, high anxiety in these patients ma-
kes clear the necessity of paying more attention 
by nursing and medical personnel to reduction of 
anxiety and application of appropriate interventi-
ons in order to reduce such problems and this issue 
will be possible when the factors causing anxiety 
are identified.

References 

1. Hanser S, Mandel S. The effects of music therapy in 
cardio health- care. Heart Lung 2004; 33: 237-248.

2. Wood S, Sivarajon S, et al. Cardiovascular nursing. 
Philadelphia: Lippincott; 2005.

3. Sadephy M. [The relation complications post coro-
nary artery graft with long time intubation] Persian. 
15th National congress on cardiovascular update. Te-
hran: Razi conferences Hall; 2007.

4. Mageadi A. [Effect of sound of the Koran to anxiety 
patients post coronary angiography] Persian. Mare-
fat 2000; 60(4): 5-10. 

5. Haneafy N, Ahmadi F, Memariyan R, et al. [Effects of 
relaxation Benson method on conditions hemodyna-
mic in patients undergoing coronary angiography] 
Persian. Yazd J Res Med Sci 2004; 12(4): 78-85.

6. Mandegar M, Soltani M. [Knowledge’s cardiac] Per-
sian. 3rd ed. Tehran: Bayan Press; 2002.

7. Shinia Y, Funabashi N, Lee K, et al. Relaxation effects 
of lavender aromatherapy improve coronary flow 
velocity reserve in healthy men evaluated by Transt-
horacic doppler echocardiography. Int J cardialogy 
2007; 53: 640-7.



3576

HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H

8. Haneafy N, Ahmadi F, Memariyan R, et al. [Effects of 
relaxation Benson method on conditions hemodyna-
mic in patients undergoing coronary angiography] 
Persian. Yazd J Res Med Sci 2004; 12(4): 78-85.

9. Harkness K,Morrow L,Smith K.The effect of early 
education on patient anxiety while waitiny for elective 
cardiac catheterization.Europan Journal of Cardio-
vascular nursing 2(2003)113-121

10. Uzun S, Rural H, Uzun M. State and trait anxiety le-
vels before coronary angiography. J Clin Nurs 2008; 
12: 602- 607. 

11. Wood S, Sivarajon S, et al. Cardiovascular nursing. 
Philadelphia: Lippincott; 2005

12. Sedaphati P,Ghalaji H,Kozehchian H,Arjmand 
A.Dose Regular Walking effect onstate and tra-
te anxiety in pregnant women,Olampic Jour-
nal,2008:16(2)20-26

13. Lorie M, Force M, Sebold M. Aromatherapy and 
reducing preprocedural anxiety. Gastroenterol Nurs 
2006; 29(6): 466-741.

14. Jamshidi N, Abaszade A, Najafi M. Stress, Anxiety and 
Depression of patients befor coronary Angiography. 
zahedan J Res Med sci (ZIRMS)2012:13(SUPP1):29.

15. Buzzatto L, Viskizanei S, Viskizanei S. Patient’s 
anxiety before cardiac catheterization . einstein 
(2010);8(4 pt 1):83-7

16. Patton G,Carlin JB.Goffy C,Wolfe R,et 
al.Depression,anxiety amd smoking initiation;a 
prospective study over 3years.AMERICAN Journal 
of public Health;1998,vol.88,no.10.pp1518-1522.

17. Strine T, Mokdd D, Balluz l. The association of de-
pression and anxiety with obesity and unhealthy be-
haviors among community-dwelling us adults.

Corresponding Author
Alieh Abasi,
Department of Midwifery, 
Islamic Azad University, 
Sari Branch, 
Sari, 
Iran,
E-mail:healthmedjournal@gmail.com



HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H 3577

A metabonomics study on Crohn’s Disease 
using Nuclear Magnetic Resonance 
spectroscopy
Fariba Fathi1, Anahita Kyani2, Mohamad Rostami Nejad3, Mostafa Rezaye-Tavirani4, Nosratollah Naderi3, 
Mohamad Reza Zali3, Mohsen Tafazzoli1, Afsaneh Arefi Oskouie4

1  Department of Chemistry, Sharif University of Technology, Tehran, Iran
2  Institute of Biochemistry and Biophysics,University of Tehran, Tehran, Iran 
3  Research center for gastroenterology and liver disease, Shahid Beheshti University of Medical Sciences,    
Tehran, Iran
4  Department of Basic Science Faculty of Paramedical, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran

Abstract 

Objective: Crohn’s disease (CD) is one the im-
portant illnesses can affect any part of the gastro-
intestinal tract. CD is not easily diagnosed using 
the clinical tests. Thus, the discovery of proper 
methods would be a major step towards CD dia-
gnosis. The aim of this study was to seek the meta-
bolic biomarkers causes of CD compare to control 
group.

Materials and Methods: In present study, we 
employed metabolic profiling using proton nucle-
ar magnetic resonance spectroscopy (1HNMR) to 
find metabolites in serum which are helpful for the 
diagnosis of CD. Classification of CD and healthy 
subject was done using classification and regre-
ssion trees (CART). The metabolites that caused 
changes in people with CD were identified using 
CART.

Results: According to CART diagram, we 
concluded that just using one descriptor CD and 
control groups could be classified separately. 
The obtained classification model showed a 89% 
correct classification of CD and healthy subject 
for the external test set. 

Conclusions: The findings of the present stu-
dy reveal new differentiating metabolites for CD. 
This metabolite may provide diagnostic biomar-
kers and/or monitoring tools as well as insight 
into potential targets for prevention and disease 
therapy.

Keywords: Nuclear magnetic resonance 
spectroscopy, Crohn’s disease, Classification and 
regression tree, metabonomics.

Introduction

Crohn’s disease (CD) is an inflammatory bowel 
disease (IBD). Inflammation of the digestive or 
gastrointestinal (GI) tract can be considered as 
its result(1-3). Among different parts of digestive 
system, the small intestine and/or colon would be 
affected .Although the exact cause of CD is un-
known, but it is known that both the host genotype 
and environmental factors are important factors. 
In areas with high rates of  CD, such as northern 
Europe and North America, the incidence and pre-
valence of CD are almost stable, whereas in low-
incidence areas such as southern Europe, Asia, 
and the developing world they continue to rise (4).

Reach the correct diagnosis CD in some cases 
may be difficult because CD often mimics other 
symptoms (5). For accurate diagnosis, a combi-
nation of information from the patient’s history 
and physical tests including X-rays, endoscopy, 
colonoscopy and pathology are needed. Methods 
for diagnosing CD are expensive, time consuming 
and can cause pain to the patients. With respect 
to  these problems, metabonomics is an important 
technique for detection of biomarkers for diseases 
diagnosis (6).

Metabonomics is the study of metabolites and 
their role in diverse physiological conditions (7). 
This quantitative study can provide significant 
results only if the metabolic and biological va-
riations in target group is meaningfully different 
from those in control group (8). There are several 
available techniques for metabolite profiling, such 
as proton nuclear magnetic resonance (1H NMR). 
NMR has the power to measure numerous meta-
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bolites existed in biological fluids concurrently 
and quickly. This analytical technology has se-
veral advantages for measuring metabolite levels 
including minimal sample preparation, non-de-
structive, non-selective, cost-effective, data acqui-
sition typically takes only a few minutes per sam-
ple, so high-throughput and automated analysis is 
possible. 1H NMR spectroscopy of biofluid and 
tissue samples has been applied to the investiga-
tion and diagnosis of many diseases of gastroin-
testinal (9-12). NMR method in combination with 
suitable statistical analysis have been successfully 
used to distinguish patients with IBD from healthy 
population using profiling of fecal water, colo-
nic tissue, tissue extracts, and urine. For instan-
ce, Jansson and coworkers applied ion cyclotron 
resonance fourier transform mass spectrometry 
(ICR-FT/MS) to classify the masses of thousands 
of metabolites in fecal samples collected from 17 
pairs of identical twins, involving healthy people 
and those with CD(13).  Marchesi and colleagues 
displayed the first classification of fecal extracts 
acquired from patients with ulcerative colitis 
and CD using a metabonomics technique. This 
approach combines multivariate pattern recogniti-
on analysis and high resolution 1HNMR spectros-
copy (14). Murdoch and colleagues correlated the 
progress of IBD with specific changes in a mo-
use urinary metabolic fingerprint applying meta-
bolomics. They demonstrate that metabolomics 
is successful at differentiating IBD using urinary 
metabolite profiles(15). There is no previous study 
regarding the effect of NMR method for diagnosis 
of CD using serum samples in the literature. NMR 
based metabonomics using statistical method can 
extract biomarkers or biologically important va-
riables from complex and large spectral databases. 
These significant variables best represent defined 
biological situations. Breiman et al. proposed cla-
ssification and regression trees (CART) or Decisi-
on tree methodology in 1984 (16) that is a nonpa-
rametric technique. CART model contingent upon 
whether the dependent variable is categorical or 
numeric makes either classification or regression 
trees, respectively. CART uses learning sample to 
build decision trees and then the decision trees are 
utilized to classify new data. CART has been used 
as a classification and regression method in many 
biological studies (17-19).

The aim of this study was to classify the con-
trol and CD groups and seek the significance of 
metabolic biomarkers cause discrimination of the-
se two groups. CART was employed as a power-
ful classification method to reach us to this goal. 
CART indicates the importance of each metaboli-
te to the classification that is a crucial secondary 
result for identifying the discriminatory regions of 
the spectra and implicating new biomarkers. 

Materials and methods

Sample collection
Twenty-six adult patients (11 males and 15 fe-

males with mean age of 33.6 ± 11.3 years) dia-
gnosed with CD referred to the Research Center 
for Gastroenterology and Liver Disease, Shahid 
Beheshti University of Medical Sciences, partici-
pated in this study. Also twenty-nine subjects (15 
males and 14 females with mean age 34.7±12.2 
years) with matched age and gender- were en-
rolled as control. The diagnosis of CD had been 
made by established radiographic, experimental 
and often colonoscopy criteria. After full explana-
tion all patients and controls satisfied to partici-
pation. The blood samples collected in eppendorf 
tubes, put them at room temperature for 20 min. 
Then centrifuge the tubes at 2500 rpm for 10 mi-
nutes. Store them at −80 ◦C till they were used for 
NMR spectroscopy experiments.

1HNMR spectroscopy
1HNMR spectra were acquired on a 500 MHz 

Bruker DRX spectrometer, operating at 
500.13 MHz. 5 mm high quality NMR tubes (Si-
gma Aldrich., RSA) were applied. 100 µl of D2O 
(Deuterium oxide, 99.9%D, Aldrich Chemicals 
Company) provided NMR lock signal for the 
NMR spectrometer. For all NMR samples 4,4-di-
methyl-4-silapentane-1-sulfonic acid (DSS) was 
added as internal reference substance(δ=0 ppm). 
Combination of high molecular weight compo-
nents such as lipoproteins in serum spectra cau-
se broad resonances on which are super imposed 
sharper resonances arising from the low molecu-
lar weight species (e.g., amino acids, carboxylic 
acids). The Carr- Purcell-Meiboom-Gill (CPMG) 
spin echo pulse sequent with spin echo sequence 
π/2-tD-π-tD and with a total spin–spin relaxation 
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delay of 320 ms were executed in order to get 1D 
1HNMR spectra of the samples. CPMG experi-
ment results in the suppression of the broader ele-
ments and thus enhances visualization of the low 
molecular weight metabolites. and to assuage pro-
tein and lipoprotein’s broad signals (20). Spectra 
were recorded at a temperature of 298 K and a to-
tal of 128 transients were collected into 32 k data 
points (spectral width of 8389.26 Hz and an acqu-
isition time of 2s). Earlier to Fourier transformati-
on, an exponential line broadening function of 0.3 
Hz was applied to the free induction decay (FID). 

Data pre-processing
Using XWINNMR (version 3.5, Bruker 

Spectrospin Ltd), All serum 1H NMR spectra 
were manually phased and baseline-corrected. 
For CPMG spectra, ProMetab software (version 
prometab_v3_3) (21) in MATLAB (version 6.5.1, 
The Mathworks, Cambridge, U.K.) was used to 
reduce each spectrum over the range of 0.2 and 
10.0 ppm into integrated regions of equal width of 
0.04 ppm. The spectral regions which were betwe-
en 4.6 and 5.0 ppm containing the residual water 
resonance peak were excluded. With the aim of 
decrease any significant concentration differen-
ces between samples, the integral values of each 
spectrum were normalized to a constant sum of all 
integrals in a spectrum (22, 23).

Preceding multivariate analysis, the data were 
scaled to pareto scaling (24). Base on pareto sca-
ling Since large fold changes are decreased more 
than small fold changes, it can be concluded that 
the large fold changes are less important than cle-
an data. Assignments of the metabolites are based 
on several previous studies (25-27).

Statistical analysis 

Classification and Regression Tree (CART)
Classification and regression tree is tree-bu-

ilding method that include repetitive splitting of 
data into groups (28, 29). CART is a useful tech-
nique to interpret a response Y through selecting 
some independent variables X from a larger set 
of X values. Formation of a tree from connection 
of nodes by branches is the result of recursive bi-
nary method meaning that each group of objects, 
represented by a ‘node’ in a decision tree, can only 

be split into two groups. A parent node is a node 
that is further divided into two new nodes, which 
are called as child nodes. Any node without child 
nodes is a terminal node. Based on the dependent 
variable type, trees can be classified into two gro-
ups: classification and regression trees which are 
constructed for categorical and numerical respon-
ses, respectively. A terminal node is characterized 
in classification tree by the class of the majority 
members or, in regression tree by the mean of res-
ponse values of members assigned to that node. 
Each new sample is distributed to a terminal node 
based on its X variables value. In both cases the 
method builds a decision tree that describes a res-
ponse variable as a function of different explana-
tory variables.

CART algorithm will search for all possible 
variables and values to find the best split for data 
which makes them into two parts with maximum 
homogeneity. CART can simply handle different 
types of variables including numerical and ca-
tegorical ones. There are three steps in a CART 
analysis. Maximum tree is built in the first step by 
means of recursive binary split-procedure. This 
tree is overgrown and fairly describes the training 
set which cause over fitting. In a next step this 
overgrown tree is “pruned “so that a series of less 
complex trees are obtained. The third step consists 
of searching for the optimal tree among the obta-
ined trees in step two, employing cross validation 
procedure(30, 31).

One of the most important advantages of CART 
is its robustness to outliers; isolating the outliers 
in individual node or nodes. Another significant 
property of CART is that with respect to monoto-
ne transformations of independent variables, the 
structure of classification or regression trees is 
unchanged. If one replaces a variable with its lo-
garithm, the structure of the tree will not vary (32). 

Result and discussion

Classification using classification and 
regression tree
Metabolites present in serum samples were 

identified on the basis of several previous studi-
es (25-27). Figure 1 represents a typical 500MHz 
NMR spectrum obtained from control human 
serum sample. As figure 1 showed that, amino 
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acids such as leucine/isoleucine, valine, alanine, 
arginine, and glutamine), organic acids such as 
β-hydroxybutyrate, lactate, acetate, acetoaceta-
te, citrate, pyruvate, creatine, and creatinine, and 
glucose were identified as major  metabolites in 
serum of  control.

The data preprocessing and the modeling was 
executed utilizing Matlab (version 6.5.1, The 
Mathworks, Cambridge, U.K.). In this part, CART 
was applied to investigate its capability in dedica-
ting biological insights in datasets and to classify 
CD and control samples. With the purpose of de-
monstrate the prediction capability of our propo-
sed approach for two metabonomics datasets (CD 
and control), our models should be validated by 
predicting the classes of test set not used in the 
training set. Test set contain about 1/3 of the sam-
ples (17 samples). To try to keep the same variety 
in the training and test sets, the division in the data 
set was performed based on Duplexx algorithm 
(33, 34). In the first step, this algorithm selects the 
two samples with the highest Euclidean distance 

in the data space for a training set. In the next step 
for a test set, the next two samples with the highest 
Euclidean distance are selected. By selecting itera-
tively pairs of samples for the training and test set 
this process continues until all the samples have 
been assigned. Applying Duplexx method the pro-
blems of extrapolation and uneven data spread in 
training and test sets are minimized (35).

Figure 2 shows the PCA plots (36) in which 
Duplexx algorithm selects the test sets that cover 
quite well the data space of the data sets.

Samples of the training set were classified using 
CART. In the classification model, descriptive va-
riables are the integral at the different the chemical 
shift in NMR spectra while the class numbers of 
the different samples were employed as response. 
According to CART diagram presented in Figure 
3, we concluded that just using one descriptor CD 
and control groups could be classified separately. 

Investigation of the selected variable revealed 
that the selected chemical shift correspond to the 
NMR spectrum of lipid. Consequently it can be 
stated that the discrimination of CD and control 
samples by the CART model, based on NMR data, 
is on the basis of different amounts of lipid in the 
two groups. Based on Figure 3, if the level of me-
tabolite lipid was lower than 0.0231, the result 
was belonged to class 1(CD) and respectively if it 
is above 0.0231 was belonged to class 2 (control). 
This result shows the reduction of lipid level in 
blood serum of patients compared to healthy indi-
viduals. Using CART method the most important 

Figure 1. Classification tree viewer

Figure 2. Coordinates of the samples in the Kohonen 
top map, to class 1 (the CD group), class 2 (the con-
trol group)

Figure 3.  Score plot of the first two principal compo-
nents calculated on the Kohonen weights. 
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metabolite lipid was identified. Table 1 illustra-
ted characteristics of descriptor chosen based on 
CART method. The results of Kuroki and Hrabov-
sky et al. for lipid in CD are similar to our achieve-
ment. They deduced that the serum concentrations 
of total lipids and total cholesterol were decreased 
in the patients with CD (37, 38).

Lipids are necessary elements of cellular bilayer 
membranes which include fat-soluble vitamins 
(such as vitamins A, D, E and K), monoglycerides, 
diglycerides, phospholipids, and others. The main 
biological functions of lipids include main energy 
supply in cells and tissues. Also it has been proved 
that the serum vitamin E levels associates almost 
with serum lipid levels (39, 40). In addition, se-
rum concentrations of vitamin E have also been 
found to be lower in CD patient in two investi-

gations (41, 42). Based on antioxidant properties 
of the vitamin E, it can be effective at scavenge 
free radicals at the cellular level and can be also 
prevented a great deal of the resultant scarring du-
ring CD. Perhaps the reduce of lipid levels may 
relate to the remission of body level of Vitamin E. 
Classification model prediction procedure permits 
demonstrating that the classification obtained by 
the CART technique is good enough to execute 
classification of unknown samples. This can be 
done by evaluating the recognition and prediction 
abilities of the model. The recognition ability is 
defined as the percentage of the samples in the tra-
ining set correctly classified during the modeling 
step; and the prediction ability, as the percentage 
of the samples in the test set correctly classified by 
using the models developed in the training step. 
The recognition and prediction abilities for CART 
obtained 100% and 87% respectively. 

Confusion matrix (43) is used as a tool to illu-
strate the relations between real class features and 
that of predicted classes. The table 2 shows the 
confusion matrix for the training and test set 

Model can also be evaluated in terms of sensi-
tivity and specificity. As it is clear from confusion 
matrix, classification approaches gives prediction 
accuracy of 89%, sensitivity of 80%, specificity of 
100% in detecting CD patients of external test set. 
Other classification parameters are shown in Ta-
ble 3. These results show that CART classification 
model has great chance in diagnosis of CD.

Sensitivity is plotted against 1 – specificity to 
make a receiver operating characteristic (ROC) 
curve. The area under the ROC curve (AUC) me-
asures the discriminating aptitude of a binary cla-
ssification model. The models can be evaluated 
based on AUC obtained during the prediction of 
the external test set. AUC obtained 1 and 0.9 for 
train and test sets respectively. The model with a 
high AUC suggests that the model is able to accu-
rately predict the value of an observation’s respon-
se. The classification parameters indicate that the 
application of CART to NMR data effect in easy 
interpretable models, which are able to separate 
between CD and controls and this with low misc-
lassification rates, evaluated with an external test 
set.

Table 1. Specifications of the selected CART descrip-
tor

Descriptors Assignment
lH chemical 
shift (ppm)

1) Lipid CH3CH2(CH2)n 1.26

Table 2. Confusion matrix for training and test set
Predicted

  Observed        CD class   Halthy class
Training 
set

CD class               18                   0
Healthy class         0                   20

Test set CD class                8                    0 
Healthy class         2                    7

Figure 4. Plot of the ANN calculated zinc against the 
experimental values of zinc concentration for the trai-
ning, test and validation sets.
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Conclusion

In this paper we evaluated the use of Classifica-
tion and Regression Trees (CART) to build an ea-
sily interpretable predictive model to distinguish 
between CD and healthy controls and confirmed 
that the CART model is able to distinguish betwe-
en cases and controls. 

In the present work, a 1H NMR based meta-
bonomics approach was gave an evidence for the 
existence of clear metabolic differentiation betwe-
en two groups (CD and control group). Conside-
ring these findings Gall et al. found that the me-
tabonomics based on NMR data of aqueous fecal 
extraction was able to predict IBD and control 
group membership with good sensitivity and spe-
cificity (12). The result of classification on serum 
of both healthy and CD patients in our study was 
better than Gall et al. study. Since 1H NMR based 
metabonomics is effective to monitor the progre-
ssion of disease, and helpful to discover biomar-
kers of crohn’s disease, we can suggest that, NMR 
based on metabonomics can provide the possibi-
lity for assisting in early of CD. Therefore, further 
investigations are required to establish its real use-
fulness in clinical practice.
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Abstract

Background and Purpose: The purpose of 
this study is to evaluate  internet as fact in stu-
dents life and the demographic variables related to 
the rate of Internet addiction in students. With this 
increasing number of internet users, the problem 
of internet addiction has attracted high attention 
from psychiatrists, psychologists, educators, and 
the public . The use of the internet has increased 
considerably over the last few years. The purpose 
of this research is a study of internet addiction and 
mental health among students as new challenge in 
health psychology. 

Methods: Research method is descriptive. Sta-
tistical population is all the students of Islamic 
Azad University- Sari- Branch. Statistical sam-
ple is 261 college students who were selected by 
through the random sampling method. The sample 
size is estimated by using Kerejci and Morgan’s 
table. In this research in order to gather data, a 
questionnaire was used. In the present study, six 
hypotheses were tested. To analyze data, the co-
efficient correlation and the t-test have been used. 

Results: The results of the study showed that: 
University Students suffer from internet addicti-
on (17.6%).University Students use internet for 
different reasons (14 reasons).There is significant 
difference between internet addiction in male and 
female students (t=4.267, p<0.05).There is signi-
ficant difference between internet addiction in stu-
dents of university with different major (F=12.187, 
p<0.05). There isn’t any significant difference 
between internet addiction in students of univer-
sity with different term (F=1.339, p<0.05).

Conclusion: Based on the results of the rese-
arch, the Internet addiction is currently becoming 
a serious mental health problem among college 
students. Internet addiction, as a new challenge in 

the health psychology, needed to be prevented and 
cured considerably.

Keywords: Internet Addiction, Mental Health, 
College Students, Health Psychology

Introduction

Anecdotal reports indicated that some on-line 
users were becoming addicted to the Internet in 
much the same way that others became addicted to 
drugs or alcohol which resulted in academic, soci-
al, and occupational impairment. However, resear-
ch among sociologists, psychologists, or psychia-
trists has not formally identified addictive use 
of the Internet as a problematic behavior (Wang 
2001). This study investigated the existence of In-
ternet addiction and the extent of problems caused 
by such potential misuse. Of all the diagnoses re-
ferenced in the Diagnostic and Statistical Manual 
of Mental Disorders—Fourth Edition, Pathologi-
cal Gambling was viewed as most similar to the 
pathological nature of Internet use. By using Pat-
hological Gambling as a model, addictive Internet 
use can be defined as an impulse-control disorder 
that does not involve an intoxicant. Therefore, this 
study developed a brief eight-item questionnaire 
referred to as a Diagnostic Questionnaire (DQ), 
which modified criteria for pathological gambling 
to provide a screening instrument for classification 
of participants (Park and Kim 2011). One of the 
most important impacts of information techno-
logy on students’ lives is the ever-increasing use 
of the Internet. Although there exist many reports 
in the media regarding the unhealthy Internet use 
among students, research is still limited and has 
mainly relied upon on-line self-selected reports on 
Internet dependency or “Internet addiction”(Wang 
2001).
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The Internet was originally designed to facilita-
te communication and research activities. Howe-
ver, the dramatic increase in the use of the Internet 
in recent years has led to pathological use (Internet 
addiction) (Alavi, Maracy et al. 2011). The com-
puter and the Internet are becoming major effects 
in the lives of adolescents, progressing beyond 
the level of recreational activity(Kim, Ryu et al. 
2006). Adolescent addiction to the Internet is be-
coming a serious problem. Extensive Internet use 
may create a heightened level of psychological 
arousal, resulting in little sleep, failure to eat for 
long periods, and limited physical activity (Wang 
2001) (Young, 1998), possibly resulting in the user 
experiencing physical and mental health problems 
such as depression, loneliness, low self-esteem, 
and anxiety. The work of Young (1998) focused 
on the factors leading to Internet addiction, which 
were compared to pathological gambling (Canan, 
Ataoglu et al. 2011).

The concept of addiction, though traditionally 
used to describe a physical dependence on a su-
bstance has been applied to excessive use of the 
Internet (Du, Liu et al. 2011).

The change to an Internet-based society can be 
viewed both optimistically and pessimistically. A 
positive view-point acknowledges that individua-
lism and spontaneity are important, and that chan-
ges in the forms of communication through the 
existing mass media allows for a healthy diver-
sification in society. Here, it is believed that new 
concepts such as broadband access to network, 
powerlessness, and devaluation, which are based 
on an amalgamation of the computer and commu-
nications technology and their incorporation into 
the digitalization and multi-medialization of our 
society, will change our lives for the better(Wang 
2001). In contrast, the negative viewpoint is that 
the new information and communication techno-
logies simply represent new tools for perpetuating 
capitalism. This viewpoint includes forecasts that 
these technologies will isolate individuals from 
real-life experiences, and eventually from life 
itself(Krajewska-Kulak, Kulak et al. 2011).

The use of the Internet on college campuses 
has increased dramatically in recent years, leading 
to pathological use, or Internet addiction, for some 
students. Internet addiction is defined as a psycho-
logical dependence on the Internet and is characte-

rized by (a) an increasing investment of resources 
on Internet-related activities, (b) unpleasant fee-
lings (e.g., anxiety, depression, emptiness) when 
offline, (c) an increasing tolerance to the effects of 
being online, and (d) the denial of the problematic 
behaviors. Individuals exhibiting such symptoms 
often are dealing with underlying psychological 
issues. College students are particularly vulnerable 
to pathological Internet use due to several factors. 
These factors include (a) the psychological and 
developmental characteristics of late adolescence/
young adulthood, (b) ready access to the Internet, 
and (c) an expectation of computer/Internet use. 
The nature of the computer medium and the sense 
of control experienced when engaged in compu-
ter activities can also contribute to the potentiality 
for problematic computer/Internet use. Research 
on Internet addiction is in its infancy stage. The 
need for greater understanding of Internet addicti-
on and its treatment is noted (Canan, Ataoglu et al. 
2011)(6). Yen et al. (2007)  suggested that Internet 
addiction is associated with symptoms of ADHD 
and depressive disorders. However, hostility was 
associated with Internet addiction only in males. 
Effective evaluation and treatment for ADHD and 
depressive disorders are required for adolescents 
with Internet addiction. More attention should 
be paid to male adolescents with high hostility in 
intervention of Internet addiction (Lin, Ko et al. 
2011).

Research conducted in the field of Internet 
addiction has reported contradictory results. Tre-
uer, Cao et al. Yellowlees et al and Li & Chung 
noted that the excessive and pathological use of 
the Internet has reduced the students’ mental 
health(Li and Chung 2006; Cao, Su et al. 2007; 
Yellowlees and Marks 2007; Su, Fang et al. 2011). 
The researchers found that students with pat-
hological Internet use, compared with students 
who do not have the same experience, show 
higher pathology and mental health problems. 
Indeed, the increased levels of experien-
ce on working with the Internet are asso-
ciated with lower levels of mental health. 
Kim et al considered gender as one of the 
factors related to Internet addiction. Inter-
net addiction directly and indirectly affects a 
wide range of people (Xie, Zhou et al. 2010). 
Evaluating the number of people who directly 
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or indirectly affected by this phenomenon ma-
kes it possible to understand the extent of this 
issue. Internet addiction is a global phenome-
non which has different ranges of use from 5 to 
25 percent among American, Chinese, Korean, 
British, Australian, Taiwanese, Japanese, ea-
stern and western European countries students.  
Some studies showed that women have 
shown a twice as much Internet addicti-
on as that of men (Griffiths 2003; Yen, Ko 
et al. 2007; Canan, Ataoglu et al. 2010).  
Amichai Hamburger and Ben Artizi showed that 
students with extreme dependence on the Inter-
net are feeling lonely in terms of their mental 
health(Amichai-Hamburger and Ben-Artzi 2003).  
Studies indicate that university students with Inter-
net addiction do not have the required social skills for 
building relationship (Anderson 2001; Bloch 2002). 
 The researchers found that students with Internet 
addiction have higher degrees of vulnerability and 
have poor mental health.

Brenner and Kaplan in their studies reached the 
fact that students with internet addiction, compa-
red with those who don’t have such experience, 
have lower mental health and social skills (Caplan 
2002; Song, Zheng et al. 2010)

Cao et al, Kim, Lee et al and Yen et al com-
pared the psychological, personality and so-
cial characteristics of the students who had 
excessive use of the Internet, with respect to 
students who had normal use of the Internet. 
Their results showed that rates of depression, anxi-
ety, thoughts of suicide, hyperactivity, anxiety, 
social anxiety, aggression and violence and anti-
social behavior in students with Internet addiction 
are higher (Chou and Hsiao 2000; Kim, Ryu et al. 
2006; Li and Chung 2006; Yen, Ko et al. 2007).

Fung, Gerifets, Jones and Madden, Krau et 
al in their studies showed that intenet addiction 
among students will cause the low individual, fa-
milial and social relationship; they will also enjoy 
a low personal and social identity. The researchers 
believe that the students’ entrance into the univer-
sity is a a contradictory issue because when they 
enter universities, they are faced with the modern 
technology and have more opportunity to use the 
internet, but they are also more likely to be suffe-
ring from internet addiction (Fung 2002 ; Griffiths 
2003; Jones 2008; Kesici and Sahin 2009). 

In the present study, the following hypotheses are 
being evaluated:

- Internet addiction is widespread among 
university students.

- Internet addiction is different in male and 
female students.

- Internet addiction is different in students 
with different ages.

- Internet addiction is different in 
students with different Internet use. 

Materials and Methods

This research is descriptive research to evalu-
ate the present status of the issue. The populati-
on of the study is all students attending the Sari 
Islamic Azad University. Based on the latest Sta-
tistics from the Computer and Information Stati-
stics department, there are 7558 students who are 
currently studying at this university. The sample 
for this study consists of 261 who were selected 
through stratified random sampling. The sample 
size determination was made possible through 
Krejcie and Morgan table and population size. 
In addition to the library study for data collecti-
on and review of literature and background rese-
arches, a questionnaire was used. Data collection 
tool was the questionnaire.

Internet Addiction Test (IAT)
Internet Addiction Test (IAT) first 20 questions 

and Young’s Internet Addiction Test (IAT)(4) were 
adopted to evaluate the respondents’ level of In-
ternet addiction. The IAT has 20 items associated 
with Internet use, including psychological depen-
dence, compulsive use and withdrawal, as well as 
related problems of school, sleep, family, and time 
management. For each item, a graded response 
can be selected (1 = “not at all” to 5 = “always”). 
The minimum score is 20 while the maximum is 
100; the higher the score, the greater the level of 
Internet addiction. 

As suggested by Young, cut-off scores for the 
IAT were used to classify Internet users based on 
the severity of their addictive behavior. In current 
study, the same cut-off scores were used: Minimal 
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users (scores 20 to 39) – average online users who 
have complete control over their Internet usage , 
Moderate users, (scores 40 to 69) – those expe-
riencing occasional or frequent problems due to 
Intern et usage, Excessive users, (scores 70 to 
100) – those having significant problems caused 
by Internet usage (Alavi, Maracy et al. 2011). IAT 
was selected among the many assessment tools 
because the 20 items in IAT are comprehensive 
covering the common diagnostic criteria of Inter-
net addiction and, at the same time, narrow eno-
ugh to eliminate any overlapping or unnecessary 
diagnostic items found in other instruments. Also, 
IAT is the most famous measurement in the In-
ternet addiction field and has been used by many 
researchers (Ko, Yen et al. 2009; Zhang, Hao et al. 
2009; Du, Jiang et al. 2010; Ko, Hsiao et al. 2010). 
This instrument has exhibited good psychometric 
properties in previous researches. For example, 
in Yang et al.’s study, they found that the internal 
consistency (Cronbach’s alpha) of IAT was 0.92, 
and its test-retest reliability was satisfactory(Yen, 
Ko et al. 2007). Besides, Widyanto and McMurran 
said that “the IAT has high face validity”(Zhang, 
Hao et al. 2009) .

In this study, the reliability test using 
Cronbach’s alpha was measured. The reliability 
test using Cronbach’s alpha for the total sample 
was .091. measuring the subjects’ demographic 
characteristics or demographic questionnaire di-
vided into two parts and was put into effect; the 
demographic characteristics including gender, dis-
cipline, department, age and semester and Internet 
addiction test. 

Providing guidance for questionnaires at the 
beginning of cooperation and responsiveness of 
the instrument was presented. descriptive stati-
stics (including the calculation of the mean, stan-
dard deviation, compiling tables and draw graphs) 
and inferential statistical tests (T) were used (30) 
as the statistical methods for data analysis.

Results

The results of the research hypotheses are 
stated below: First hypothesis: Internet addic-
tion is widespread among university students.  

Table 1. The frequency distribution of the prevalence 
of Internet addiction in students

Level of Internet Addiction F %
Minimal users (scores 20 to 39) 215 82.4
Moderate users (scores 40 to 69) 45 17.2

Excessive users (scores 70 to 
100)

1 .4

Total 261 100

215 (82.4%) were the minimal users, 45 
(17.2%) were moderate, and 1 (4. 0%) were seve-
re enough to suffer from internet addiction.

Table 2. The Mean and standard deviation of stu-
dents’ Internet addiction

Standard 
deviation

The mean 
scale

The mean 
calculated

Frequency

13.44 60 36.33 261

The mean scale M=60 is larger than the mean 
calculated 36.33. Second hypothesis: Internet 
addiction is different in male and female students.

Table 3. The summary of statistical analysis (t-test) to 
test the second hypothesis

SD DF T Mean N
Statistical 

Indices
Groups

13.83 4.26 259 39.52 .005 140 Male
11.98 32.63 121 Female

Interpretation
Since the calculated t value (t=4.267 95% at 

the confidence level of ( = 5%) and the t criti-
cal value with degrees of freedom df=259 from 
critical table (t=1.96) is greater, therefore, the null 
hypothesis is rejected, the research hypothesis is 
confirmed. We conclude that the Internet addic-
tion is different in male and female students. In 
fact, the rate of Internet addiction among male stu-
dents is higher than that of female students.Third 
hypothesis: internet addiction is different in stu-
dents with different major.

Table 4. Internet addiction among students of different 
major

F MS DF SS Sources
Of Variations

P<%5
12.178 1809.654 5 9048.269 Between groups

148.595 255 37891.731 Within groups
260 46940.000 Total
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The calculated F (F=12.178) with df=5 and 255 
and 95% confidence level ( = 5%) of the criti-
cal F table (f=2.23) is larger, Therefore, the null 
hypothesis is rejected and the research hypothesis 
is confirmed. Internet addiction in students with 
different major is different.

The third hypothesis was confirmed by analysis 
of variance. Therefore, in order to determine the 
mean difference of the groups, Scheffe post hoc 
test was used. The average internet addiction of 
technical and engineering students is different 
with the Internet use among students with human 
and basic sciences. It can be concluded that In-
ternet addiction is more likely for students with 
technical and engineering and human and basic 
sciences rather than medical, art and agricultural 
sciences.

The fourth hypothesis: Internet addiction is 
different among students based on term.

Table 5. Ratio use of Internet addiction among stu-
dents
Sources
Of Variations

SS DF MS F

Between groups 1677.336 7 239.619
1.339 P<%5Within groups 45262.664 253 178.904

Total 46940.000 260

Interpretation
The calculated F (F=1.339) with df=5 and 255 

and 95% confidence level ( = 5%) of the criti-
cal F table (f=2.23) is lesser, Therefore, the null 
hypothesis is confirmed and the research hypothe-
sis is rejected. Internet addiction in students with 
different term isn’t different.

Discussion

The results of the research hypotheses showed 
that the students at the Islamic Azad University 
of Sari were suffering from the internet addicti-
on and the rate of addiction is different in male 
and female students. The results of the hypothe-
ses were similar and consistent with the results of 
the studies conducted by Stephanesko(Stefanescu, 
Chele et al. 2007), Davis(LAVIN, MARVIN et 
al. 1999; Davis 2001), Lavin et al , Lenhart et 
al(Lenhart, Rainie et al. 2001) , Li and Chang 
(Mesch 2001), Mesch.  The researchers stated that 
the excessive and pathological use would lead to 

a severe condition for the students’ mental health. 
They found that students with pathological unli-
mited Internet use were more prone to more pat-
hological and mental health problems than those 
students who do not have the same experience. 
Indeed, the more students get experience in 
working with the Internet, the more they plun-
ge into their mental unhealthiness. Mora-
han - Martin, (Morahan-Martin 1999), (Petrie 
and Gunn 1998), Sanders et al (Sanders, Fi-
eld et al. 2000) found that students had diffe-
rent causes and reasons for their Internet use. 
Cao et al (Cao, Su et al. 2007), Yen et al(Yen, Ko 
et al. 2007; Yen, Yen et al. 2009; Yen, Yen et al. 
2011), Ghasemzadeh et al (GHASEM, SHAHRA-
RAI et al. 2007), Vizshefer (Vizshefer 2007), Gri-
fiths (Griffiths 2003), Stefanescu et al (Stefanescu, 
Chele et al. 2007), Cheung LM, Wong WS (Che-
ung and Wong 2011), and Kim (Kim, Ryu et al. 
2006; Ha, Kim et al. 2007)) also shed some lights 
on gender differences for using internet.

It seems apparent that male students have 
higher degrees of internet addiction compared to 
female students. However, accordingly, like other 
research conducted on the same issue, this study 
showed the fact that students with Internet addicti-
on suffer from mental health problems and social 
connections loss. They feel frightened, anxious, 
depressed, violent and lonely and have lack of 
identity, social anxiety and other symptoms of 
illnesses in terms of their cognitive impairment. 
Their social skills and ability to take actions un-
der some conditions were very low. They pre-
fer computers and Internet connections to pe-
ople and social relations. They have fewer 
social ties with their friends, peers, parents, 
spouses, and people. The result of the study 
showed that the more the students deal with the 
Internet, the more they will be addicted to it. 
Internet as a new form of addiction has attracted 
researchers in the field of psychology, psychiatry, 
sociology, and other scientific fields in recent years. 
Internet addiction is a problem that has been 
seen in different communities and cultures. In-
ternet and computer technology have had an 
impact on all people with different ages. Per-
haps the most effective tool in today’s world 
is computer technology and Internet provi-
ded that it is used normally and not excessively 
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which could cause physical and mental health.  
The rate of Internet addiction in students is below 
average and it is lower than expected (Table 2). It can 
be concluded that Internet addiction is different in 
male and female students. In fact, the rate of Internet 
addiction among male students is higher than that 
of female students. (Table 3) Internet addiction in 
students at different ages is not different (Table 4), 
Therefore, the null hypothesis is rejected and the 
study confirmed the hypothesis that Internet addic-
tion is different in students with different Internet 
use. The fifth hypothesis was confirmed by the 
variance analysis. Therefore, in order to determi-
ne the mean difference of the groups, the Scheffe 
post hoc test was used (Table 5) in which with the 
increase in Internet use more Internet addiction is 
likely to involve people. (Table 6)
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Increased hemoglobin and thrombocytocrit in 
non-alcoholic fatty liver disease
You-ming Li
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Abstract

Objective: Complete blood count (CBC) test 
is a simple, universally used, inexpensive mar-
ker used in clinical practices, however, few stu-
dy focused on the relationship between CBC and 
non-alcoholic fatty liver disease (NAFLD). The 
aim of the present study was to assess the relati-
onship between them. 

Materials and methods: Four hundred and 
forty subjects (223 men and 217 women) par-
ticipated in a routine medical checkup and were 
chosen to be included in this study. Measurements 
such as weight, height, BMI, and blood pressu-
re were recorded. Serum biochemical indicators 
were measured, and an ultrasound of the liver was 
obtained. CBC test was performed, including me-
asurements of white cell count, red cell count, pla-
telet count and hemoglobin.

Results: Measurements of weight, BMI and 
blood pressure were significantly higher in the 
NAFLD patients compared to that of controls. 
The level of alanine aminotransferase, aspartate 
aminotransferase, acetylcholinesterase, gamma 
glutamil transferase, triglyceride, total cholesterol, 
fasting plasma glucose and uric acid was signifi-
cantly higher in NAFLD patients than that of he-
althy controls. The level of HDL- cholesterol was 
lower in NAFLD patients compared to healthy 
controls. The level of hemoglobin and the percent 
of the thrombocytocrit were significantly higher in 
NAFLD patients compared to controls. However, 
differences in white blood cell count, red cell co-
unt and blood platelet count were not significant 
between NAFLD and healthy controls. 

Conclusions: Increased hemoglobin and 
thrombocytocrit level were found in NAFLD pa-
tients.  Clinicians should be aware of this kind of 
alterations in complete blood count.

Keywords: fatty liver; blood cell count; hemo-
globin; thrombocytocrit

Introduction

Nonalcoholic fatty liver disease (NAFLD) has 
emerged as one of the most common chronic li-
ver diseases around the world. NAFLD consists 
of a spectrum of liver diseases, ranging from sim-
ple steatosis to steatohepatitis, fibrosis and cirr-
hosis. And NAFLD is also recognized as a cause 
of hepatocellular carcinoma. The pathogenesis of 
NAFLD is related to insulin resistance and it is 
frequently found in individuals who have central 
obesity, diabetes, glycemia and hyperlipidemia 
or metabolic syndromes. Hypertriglyceridemia, 
hypercholesterolemia and hyperglycemia is the 
most common abnormalities from the serum bio-
chemistry tests in NAFLD patients. Complete blo-
od count (CBC) test is a simple, universally used, 
inexpensive marker used in clinical practices to 
aid in the diagnosis of disorders such as anemia, 
infection, and many other diseases(1). Many pa-
tients will have baseline CBC tests to help deter-
mine their general health status. However, only a 
few studies in the field of NAFLD research have 
investigated the relationship of NAFLD with blo-
od cell count. Importantly, CBC has been sugge-
sted to be associated with factors that contribute 
to NAFLD. Elevated peripheral blood WBC count 
and monocyte fraction was found in nonalcoholic 
fatty liver disease(2,3). Therefore, the aim of this 
study was to further investigate the association of 
CBC with NAFLD.

Subjects and methods

Subjects 
Four hundred and forty subjects (223 men and 

217 women) were selected for this study due to 
their participation in a routine medical checkup at 
the First Affiliated Hospital, College of Medicine, 
Zhejiang University. All subjects ranging from 
30 to 60 years of age were enrolled in this study 
between September 2009 and January 2010. And 
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the patients with diabetes, alcoholic liver disease, 
hematological disease were excluded. Informed 
consent was obtained from all subjects, and the 
study protocol for the research project has been 
approved by a suitably constituted Ethics Com-
mittee of our institution and that it conforms to the 
provisions of the Declaration of Helsinki (revised 
in Edinburgh 2000). 

NAFLD patients were diagnosed by abdominal 
ultrasonography based on the guidelines for the 
diagnosis and treatment of nonalcoholic fatty li-
ver diseases created by the Chinese National Con-
sensus Workshop on Nonalcoholic Fatty Liver 
Disease(4). The guidelines used were as  follows: 
(1) NAFLD was defined by an “echogenic ” or 
“bright ” liver as found by abdominal ultrasono-
graphy; (2) intake of less than 140 g (male) or 70 g 
(female) of ethanol per week; and (3) appropriate 
exclusion of other liver diseases, such as alcoholic 
liver disease, viral hepatitis (such as HBV, HCV), 
autoimmune hepatitis, drug-induced liver dise-
ase, primary sclerosing cholangitis, primary bi-
liary cirrhosis, biliary obstruction, and metabolic 
liver diseases. The controls were also according 
to the above criteria excluding an “echogenic ” or 
“bright ” liver by abdominal ultrasonography.

Methods

Subject anthropometry data including age, 
height, weight, systolic blood pressure (SBP) 
diastolic blood pressure (DBP), and drinking hi-
story were recorded. Body mass index (BMI) 
was defined as weight / height 2 (kg/m2). Blood 
samples were collected under fasting conditions 
of at least 12 hours. Total protein, albumin, glo-
bulin, alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), alkaline phosphatase 
(AKP), acetylcholinesterase (ACHE), total bile 
acid, total bilirubin, direct bilirubin, gamma gluta-
mil transferase(GGT), uric acid, triglyceride, total 
cholesterol, HDL- cholesterol and fasting plasma 
glucose (FPG) were determined with an autoa-
nalyzer. Complete blood count including white 
cell count, red cell count, platelet count and hemo-
globin was performed by an automated analyzer. 

Statistical analysis
Data were analyzed by SPSS17.0 statistical 

software (SPSS Inc., Chicago, IL, USA). Data 
are presented as mean ± standard deviation (SD). 
Differences in continuous variables between gro-
ups of subjects were tested with a t-test when the 
distribution of variables approached a normal 
distribution. The differences were considered sta-
tistically significant at p < 0.05. The association 
between NAFLD and clinical data was analyzed 
by multifactor logistic regression, in which the 
backward method was used to select factors that 
significantly affect the NAFLD. Backward se-
lection starts using all variables with significance 
lower than 0.1. This selection then drops variables 
one at a time in the order of worst to best accor-
ding to criteria selected. Limits were set to a signi-
ficance of > 0.15 using this model. 

Results

Clinical characteristics of NAFLD and 
healthy controls
The clinical characteristics of the subjects are 

presented in Table 1. In this study, data from 440 
subjects ranging from 30 to 60 years of age were 
reviewed. Out of this sample, 223 patients with 

Table 1. Clinical characteristics of NAFLD patients and healthy controls
NAFLD 

8n=223)

CONTROL

(n=217)
t value p value

Gender (F/M) 107/117 110/106
Age (years) 48.59±7.376 47.37±7.201 1.753 0.080
Height (cm) 163.767±8.3327 163.292±7.5334 0.626 0.531
Weight (kg) 71.014±10.230 61.993±8.8854 9.861 <0.001
BMI (kg/m2) 26.68±3.13 22.64±3.11 11.519 <0.001
SBP (mmHg) 138.10±17.805 128.46±17.031 5.797 <0.001
DBP (mmHg) 83.36±10.818 76.43±10.798 6.718 <0.001

BMI: body mass index; SBP :systolic blood pressure; DBP: diastolic blood pressure.
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Table 2. Comparison of biochemical markers between NAFLD patients and healthy controls (mean±SD)

Index
Reference 

Ranges

NAFLD

(n=223)

Control

(n=217)
t value p value

Total protein (g/L) 60-83 74.110±7.089 74.84±5.115 1.230 0.219
Albumin (g/L) 35-55 47.595±3.321 47.713±3.121 0.385 0.701
Globulin (g/L) 20-35 26.800±4.033 27.13±3.822 0.873 0.383

ALT (U/L) 3-50 31.330±19.414 21.190±17.957 5.695 <0.001
AST (U/L) 3-40 24.210±1.189 21.950±11.462 2.277 0.023
AKP (U/L) 30-115 60.410±17.369 57.550±16.712 1.750 0.079

ACHE (U/L) 4500-13000 9839.48±1630.177 8681.63±1643.649 7.195 <0.001
Total bile acid 

(μmol/L)
1-12 3.240±2.953 3.560±3.986 0.945 0.345

Total bilirubin 

(μmol/L)
1-22 14.370±6.076 15.100±5.839 1.294 0.196

Direct bilirubin 

(μmol/L)
1-7 3.750±1.545 4.000±1.583 1.727 0.083

GGT (U/L) 0-54 44.890±35.436 30.520±34.931 4.276 <0.001
Uric acid (μmol/L) 90-420 335.940±79.583 301.73±78.460 4.340 <0.001

Triglyceride 

(mmol/L)
0.35-1.70 2.133±2.085 1.388±1.046 4.754 <0.001

Totalcholesterol 

(mmol/L)
3.10-5.70 4.892±0.902 4.572±1.018 3.489 <0.001

HDL-cholesterol 

(mmol/L)
0.78-1.81 1.202±0.278 1.275±.0322 6.039 <0.001

FPG (mmol/L) 3.92-6.16 5.205±1.384 4.669±0.455 5.488 <0.001
ALT: alanine aminotransferase; AST :aspartate aminotransferase; AKP: alkaline phosphatase; 
ACHE:acetylcholinesterase; GGT:gamma glutamil transferase;  HDL: High-density lipoprotein ; FPG: fasting plasma 
glucose 

NAFLD and 217controls were identified. There 
was no significant difference in the distribution of 
gender and age between the NAFLD group and 
healthy controls. Weight, BMI, and blood pressure 
were significantly higher in the NAFLD patients 
as compared to that of controls (Table 1).

Biochemical features of NAFLD patients 
and healthy controls
The level of ALT, AST, ACHE, and GGT was 

significantly higher in NAFLD patients compared 
to that of healthy controls(Table 2). The triglyce-
ride, total cholesterol, FPG and uric acid level 
was also higher in NAFLD patients compared to 
healthy controls (p≤0.01). The level of HDL- cho-
lesterol was lower in NAFLD patients than that of 
healthy controls (p≤0.01). 

Complete blood count of NAFLD and he-
althy controls
The level of hemoglobin and the percent of 

the thrombocytocrit were significantly higher in 
NAFLD patients than those of healthy controls 
(p≤0.05). The difference of white blood cell count, 
red cell count and blood platelet count were not 
significant between NAFLD and healthy controls 
(p≥0.05). (Table 3)

Multifactor logistic regression
The multifactor logistic regression analysis 

results showed that NALFD was correlated with 
BMI, DBP, ALT, AST, total cholesterol, HDL-C, 
FPG and thrombocytocrit. Table 4 showed the 
results of selection of candidate predicators at 
backward logistic regression.
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Table 3. Comparison of complete blood count of NAFLD patients and healthy controls (mean±SD)

Index
Reference 

Ranges

NAFLD

(n=223)

Control

(n=217)
t value p value

White blood cell count (10E9/L) 4.0-10.0 6.231±1.6308 6.023±1.8592 1.249 0.2120
Neutrophil count (10E9/L) 2.0-7.0 3.488±1.2163 3.575±1.5367 0.655 0.513

Lymphocyte count (10E9/L) 0.8-4.0 2.129±0.5929 1.850±0.5609 5.043 <0.001
Monocyte count(10E9/L) 0.1-0.6 0.441±0.1466 0.428±0.1540 0.904 0.366

Eosinophile granulocyte count (10E9/L) 0.05-0.5 0.1551±0.1316 0.1389±0.1264 1.313 0.190
Basophilic granulocyte (10E9/L) 0.00-0.10 0.0163±0.02533 0.0158±0.0264 0.203 0.839

Red cell count (10E12/L) 3.5-5.0 4.7531±0.5157 4.8092±3.0089 0.274 0.784
Hematocrit(%) 35.0-45.0 42.784±4.3192 41.892±5.8154 1.824 0.069

Red cell distribution width(%) 11.5-14.5 13.265±1.0241 14.562±16.0179 1.207 0.228
Mean corpuscular volume(fl) 79.0-101.0 89.864±4.8054 90.169±6.6671 0.551 0.582

Hemoglobin(g/L) 110-150 144.93±15.618 140.91±18.853 2.44 0.015
Mean hemoglobin weigh(pg) 26.0-35.0 30.462±1.9256 32.192±2.1503 1.197 0.232

Mean hemoglobin concentration(g/L) 310-370 338.97±11.679 337.06±30.904 0.860 0.390
Platelet count(10E9/L) 100-300 218.81±55.140 209.81±52.565 1.751 0.081

Mean platelet volume(fl) 7.4-12.5 10.069±1.6712 9.886±1.6699 1.132 0.258
Thrombocytocrit(%) 0.108-0.282 0.2191±0.05715 0.2049±0.05350 2.639 0.009

Discussion

Over the past few decades, the prevalence of 
nonalcoholic fatty liver disease (NAFLD) has 
increased dramatically to 20-35% in the general 
population (5,6). NAFLD is considered a hepatic 
manifestation of metabolic syndrome, and is stron-
gly associated with obesity, type 2 diabetes, hyper-
tension and hyperdyslipidemia(7,8). From the re-
sults of our study, weight, BMI and blood pressure 
was significantly increased in NAFLD patients as 
compared to that of healthy controls(p<0.001). 
Our results were consistent with other relevant stu-
dies in the literature (7,9, 10,11,12). The levels of 
ALT, AST, ACHE, GGT, triglyceride, total chole-
sterol, FPG and uric acid were significantly higher 
in NAFLD patients compared to healthy controls 

Table 4. Results of multifactor logistic regression
Regression 

coefficient
Wald χ2 p OR

95%CI

 Lower       Upper
Constant -13.743 43.585 .000 .000

BMI .294 30.502 .000 1.342 1.209 1.490
DBP .027 4.526 .033 1.027 1.002 1.053
ALT .020 2.918 .088 1.020 .997 1.044
AST -.046 2.890 .089 .955 .905 1.007

Total cholesterol .344 5.116 .024 1.410 1.047 1.900
HDL-C -1.262 6.770 .009 .283 .109 .732

FPG .486 5.123 .024 1.627 1.067 2.479
Thrombocytocrit 0.735 3.907 .048 1.911 1.041 2.415

OR:odds ratio; CI:confidence interval

(p<0.05). Levels of HDL-cholesterol were found 
to be lower in NAFLD patients compared to their 
healthy control counterparts. 

A complete blood count is broad screening test 
requested by doctors to check for the general he-
alth status and disorders such as anemia, infection, 
and many other diseases (1). Blood cell counts are 
amongst the most commonly performed blood te-
sts in medicine, as they can provide an overview 
of a patient’s general health status. The cells cir-
culating in the bloodstream are generally divided 
into three types: red blood cells, white blood cells 
and platelets. Abnormally high or low counts of 
any of these three types may indicate the presen-
ce of varying forms of disease. White blood cell 
count is a simple marker of inflammation and has 
become a useful predictor of specific diseases 
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such as cardiovascular disease and mortality in 
middle-aged and older populations (13,14). In a 
recent study, white blood cell count was found to 
be independently associated with the presence of 
NAFLD (2). And in our study, paradoxical results 
were found and there was no significant difference 
in the white blood cell count between the NAFLD 
patients and healthy controls. Platelets play a fun-
damental role in hemostasis, and are a natural 
source of growth factors. They circulate in the blo-
od of mammals and help in wound healing. It was 
found that stage of fibrosis was correlated with 
platelet count (p = 0.009) (15).Moreover, platelet 
count was found to be an independent predictor of 
nonalcoholic fatty liver cirrhosis (16). However, 
there was no significant difference in platelet co-
unt between NAFLD patients and controls in our 
study. 

Mean platelet volume (MPV) is an indicator of 
platelet activation. It was reported that NAFLD pa-
tients had lower platelet counts and higher MPVs 
compared to controls (17,18). In a logistic regressi-
on analysis, NAFLD was found to be the indepen-
dent predictor of MPV (Odds Ratio (OR):21.98) 
[95% confidence interval (CI): 2.404-201.048; 
p=0.006] (17). In this study, the difference in the 
level of MPV between the NAFLD patients and 
healthy controls was not significant.

Thrombocytocrit is the volume of packed blo-
od platelets in a given quantity of blood. A throm-
bocytocrit value (Tct) is the product of the platelet 
mean volume (fl) times platelet count(*109/L), 
expressed as a percentage. In this study, the 
thrombocytocrit value in NAFLD patients was 
significantly higher than that of healthy controls 
(p=0.009). Likewise, multifactor logistic regre-
ssion analysis showed that NAFLD was correla-
ted with the level of thrombocytocrit (OR=1.911, 
95%CI:1.041-2.415).

Hemoglobin is the iron-containing oxygen-
transport metalloprotein found in red blood cells. 
Hemoglobin is responsible for the transport of 
oxygen from the lungs to the rest of the body, re-
leasing it for use in cells. Trak-Smayra et al. fo-
und that serum free hemoglobin subunits correla-
ted positively with the severity of liver lesions in 
NAFLD patients, and may serve as a biomarker 
for this disease (19). Xu L et al. found that the pre-
valence of NAFLD increased with elevated levels 

of hemoglobin (20). In our study, the same trend 
was found, with hemoglobin levels of NAFLD pa-
tients higher than that of controls (p=0.015). 

Though significant results were found between 
NAFLD and controls, there were some inherent 
limitations to our study. Although liver biopsy is 
currently the gold standard for diagnosis, there is 
a need for less invasive methods. Therefore it was 
not performed due to its invasive and expensive 
nature. The potential risks associated with liver bi-
opsies outweighed the need in this study, therefore 
histological data as such were not measured. Alt-
hough ultrasound is probably not the most relia-
ble imaging method, it has many advantages and 
gives a high degree of certainty of the diagnosis if 
positive depending on the prevalence of fatty liver 
in the population being studied.

From the above study, increased hemoglobin 
and thrombocytocrit were found in non-alcoholic 
fatty liver disease. And further prospective and 
experimental research is needed to better under-
stand the association between blood cell count 
and the histological indications of NAFLD. Ul-
timately, future studies will involve investigating 
the pathophysiological role thrombocytocrit mea-
surements may have in the diagnosis of the deve-
lopment of NAFLD.
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Abstract

Introduction and aim: Tthis study was con-
ducted to assess the effects of early breastfeeding 
on the success of exclusive breastfeeding.

Methods and materials: This was a double 
blinded interventional study that was conducted 
on 110 women with term pregnancy (54 in the in-
tervention group and 56 in the control group) who 
referred to an academic referral hospital for their 
first delivery and underwent cesarean with general 
anesthesia. Mothers were randomly allocated into 
the intervention group (the newborns were breast-
fed by their mother and with the help of a midwife, 
in their first two hours of life) and control group 
(no interventions). Those with previous history of 
medical diseases, mental disorders, aged below 
18, substance use, 5th minute APGAR score be-
low 7, gestational age below 37 weeks, low birth 
weight, newborns who needed resuscitation and 
infants who couldn’t have a skin contact with the-
ir mother in order to be breastfed were excluded 
from the study. Nutritional status of all the infants 
was evaluated three months after delivery.

Results: Demoghrafic variables were not si-
gnificant difference between intervention group 
and control group. In the follow up period, 45 
(83.3%) of the intervention group and 42 (75%) of 
the control group had exclusive breastfeeding and 
this difference wasn’t significant (P =0.351).

Conclusion: The results of this study showed 
that the rate of exclusive breastfeeding wasn’t 
significantly higher in patients who started early 
breastfeeding after a cesarean delivery than pati-
ents without early breastfeeding or skin contact.

Keywords: Exclusive breastfeeding, cesarean, 
embrace care

Introduction

It has been proved that breastfeeding has be-
nefits for the mother, child and society (1). Many 
studies have shown the importance of breastfee-
ding as a proper nutrition and a way of preventing 
various diseases. Many factors including the type 
of delivery and mother’s training are effective in 
starting and continuing breastfeeding (2). Accor-
ding to a national survey in Iran, the total preva-
lence of breastfeeding was 57% to 90%. The ratio 
of exclusive breastfeeding in the first 4 to 6 month 
was 29% to 58% in rural areas and 27% to 56% 
in urban areas (3). Many researchers have studied 
the effects of cesarean delivery on breastfeeding. 
Some of them reported that cesarean decreases the 
successful rate and others concluded that there is 
no relationship between cesarean and the success 
rate of breastfeeding (2). 

Recently, the number of cesarean deliveries 
has increased (4). In comparison to normal vagi-
nal delivery, children born with cesarean delivery 
are apart from their mother for a longer time in 
the first hours of their lives. Kangaroo care (skin 
to skin contact) shortly after birth has positive 
effects on the amount of milk production and other 
mother - infant related conditions (5, 6). A study 
conducted by Moore and colleagues, showed that 
a close skin contact between the mother and ne-
onate, in the first two hours after birth, increases 
the success rate of breastfeeding after delivery. 
However, no significant difference was seen after 
one month (7). Although, the most important time 
of starting breastfeeding is at the first two hours 
after birth (7), children born by cesarean delivery 
aren’t usually breastfed in that specific time (due 
to post surgical conditions), and since the rate of 
cesarean surgeries is high in our country, and li-
mited studies have been conducted in this regard, 
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we designed this study to evaluate the effects of 
skin contact and early breastfeeding on successful 
exclusive breastfeeding. 

Methods and materials

This was a double blinded interventional stu-
dy conducted on all nullipara women with term 
pregnancies who referred to Emam Khomeini 
hospital for cesarean delivery and underwent ge-
neral anesthesia. The sample size was calculated 
by considering a 75% success rate in one gro-
up and 50% success rate in another group and α 
=0.05 and β =0.2 and 55 participants were needed 
in each group (total of 110 participants). All the 
patients provided informed consents. After the end 
of cesarean and after they were transferred to the 
recovery room, mothers were randomly allocated 
into two groups (by using predefined and closed 
envelopes). In the intervention group (case group), 
with the help of a midwife, newborns had a close 
skin contact with their mother and were breastfed 
in the first two hours. In the control group, usu-
al post cesarean breastfeeding was done after the 
mother’s full recovery which lasted for more than 
two hours. Those with previous history of medical 
diseases, mental illnesses, age below 18, substan-
ce use, 5th minute APGAR score below 7, gestati-
onal age below 37 weeks, congenital anomalies, 
neonates with respiratory distress, syndrome, low 
birth weight, newborns who needed resuscitation 
and newborns who couldn’t contact their mother’s 
skin in order to be breastfed were excluded from 
the study. Previous diseases of the mother inclu-
ded any medical illness such as malignancy re-
lated chemotherapy, surgeries (i.e. mastectomy) 
or infectious diseases such as herpes that made 
breastfeeding contraindicated. Regarding previo-
us mental disorders, a history of mental disorder 
such as schizophrenia or major depressive syndro-
me that resulted in consuming anti psychotics and 
was confirmed by a psychiatrist and reported by 
the companions of the patients. To eliminate the 
factor of age, patients were divided into two age 
groups of 18 to 25 years and older than 25 years. 
All the patients were followed up after 3 months 
to evaluate their nutritional status. Patients were 
asked about exclusive breastfeeding and if the 
child was breastfed whenever needed and if the 

child had any food other than breast milk and mul-
tivitamin and any other prescribed drugs. Informa-
tion was analyzed by SPSS statistics software and 
chi square, Ficsher’s exact test and t test. A p -va-
lue less than 0.05 was considered as significant.

Results

In this study, 54 patients were allocated into the 
intervention group and 56 patients were allocated 
into the control group. As seen in table 1, the mean 
age of mothers of the groups wasn’t significantly 
different with each other. Also, in the interventi-
on group, 15 patients (27.8%) were 25 years old 
or younger while 39 patients (72.2%) were ol-
der than 25 years. In the other group, 14 patients 
(25%) were younger than 25 years and 42 patients 
(75%) were older than 25. The age distribution of 
participants of the two groups wasn’t statistically 
different (P =0.83). Also, 24 mothers (44.4%) of 
the intervention group and 19 (33.9%) of the con-
trol group lived in urban areas (P =0.329). The 
differences between the educational level of the 
participants of each group wasn’t significant; 46 
patients (85.2%) of the intervention group and 
52 patients (92.9%) of the control group had low 
educational levels. Mean gestational age and birth 
weight of the two groups wasn’t significantly 
different. The first minute APGAR score of 51 
newborns (94.4%) of the intervention group and 
51 newborns (91.1%) of the control group was 9 
and this difference wasn’t significant. The 5th mi-
nute APGAR score of all the neonates was 10. The 

Figure 1. Distribution of the infants'  nutritional 
status after the cesarean delivery in each group (P 
0.351)



HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H 3599

Table 1. Demographic characteristics of the participants of each group
Group

Variable
Intervention 

(n =54)
Control 
(n =56) P -value

Mean age of mothers (mean ± standard deviation) 28.1 ± 5.4 28.2 ± 5.2 0.935
Location 

Number (percent)
Urban areas 24 (44.4) 19 (33.9) 0.329Rural areas 30 (55.6) 37 (66.1)

Mother's job 
Number (percent)

Unemployed 53 (98.1) 52 (92.9) 0.364Employed 1 (1.9) 4 (7.1)

Mother's education level 
Number (percent)

Illiterate 2 (3.7) 0 (0)
0.344School 46 (85.2) 49 (87.5)

University 6 (11.1) 7 (12.5)
Mean gestational age (weeks) (mean ± standard 

deviation) 38.9 ± 1.1 38.9 ± 1 0.952

Mean birth weight (Kg)
(mean ± standard deviation) 3.3 ± 0.5 3.4 ± 0.4 0.525

One minute APGAR score
Number (percent)

7 2 (3.7) 0 (0)
0.0998 1 (1.9) 5 (8.9)

9 51 (94.4) 51 (91.1)
Sex of the baby

Number (percent)
Female 24 (44.4) 30 (53.6) 0.349Male 30 (55.6) 26 (46.4)

sex of the babies was male in 30 cases (55.6%) of 
the intervention group and 26 (46.4%) of the con-
trol group and this difference wasn’t significant. In 
the follow up period, 45 (83.3%) of the interven-
tion group and 42 (75%) of the control group had 
exclusive breastfeeding and this difference wasn’t 
significant (figure 1).

Discussion

After normal vaginal delivery, the mother can 
immediately hold her child. On the other hand, 
this isn’t possible after cesarean delivery due to 
surgery’s conditions. According to the importan-
ce of initiating breastfeeding in the first two hours 
after birth, this study was conducted to assess the 
effects of early breastfeeding on the success of 
exclusive breast feeding after cesarean delivery. 
The results of this study showed that the success 
rate of the intervention group who had early skin 
contact and breastfeeding was 83.3% that was 
higher than the control group (75%). However this 
difference wasn’t significant. In a study conducted 
by Moore and colleagues, 12 neonates with early 
contact and breastfeeding in the first two hours 
were compared to 11 neonates delivered by ce-
sarean section. The results showed no significant 
difference in the nutritional status of the neonates 
(7). Their result was consistent with ours. Another 

study conducted by Mahmood and colleagues on 
Pakistan in 2011, compared 92 neonates with close 
skin contact to 91 neonates with normal care. One 
months after birth, 85.3% of patients of the inter-
vention group and 65% of the control group main-
tained exclusive breastfeeding and this difference 
was significant (8). Gathwala and colleagues exa-
mined 110 neonates in India in 2010. The succe-
ss rate of exclusive breastfeeding was 88% in the 
group that received Kangaroo care while this rate 
was 72% for the control group (9). All of the studi-
es regarding this question have shown that neona-
tes with early breastfeeding and skin to skin con-
tact have a higher exclusive breastfeeding success 
rate than other neonates. However, the differen-
ce wasn’t significant in some studies including 
ours. The best and most proper time of assessing 
the sucking and rooting reflexes in the first two 
hour of life. During these two hours, the infant is 
highly responsive to touching, body temperature 
and smell of the mother. After a birth secondary to 
compression of the head and intermittent hypoxia, 
infants experience a sudden increase in the level 
of catecholamine (10, 11). These high levels of ca-
techolamine makes the olfactory bulbs, sensitive 
to the smell of the mother and this smell attracts 
the infant to the mother’s nipple (12, 13). If a skin 
contact occurs immediately after birth, a full term 
infant will gain the ability to crawl to the mother’s 
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nipple to clutch it in the first 60 minutes (14, 15). 
After these two hours, the level of catecholamine 
decreases and makes the infant sleepy (16). One 
possible explanation for the differences of the 
results of our study with Moore’s results may be 
the fact that many other factors have effect on the 
nutritional status. A study conducted by Qiu and 
colleagues in China that evaluated the prevalen-
ce of exclusive breastfeeding in urban, semi ur-
ban and rural areas, showed that location,  cesa-
rean delivery, time of breastfeeding initiation and 
using supplementary products are risk factors of 
its failure (17). Theofilogiannakou and colleagues 
studied the factors related to the start and length 
of breastfeeding in state and private hospitals of 
Greece. Their study showed that academic educa-
tion was related to early initiation of breastfeeding 
in the first hour of life (18). However, in our study, 
variables such as location, level of education and 
employment status had no significant difference 
between the intervention and study group.

Conclusion 

The results of our study showed that early brea-
stfeeding didn’t have any significant impact on the 
success rate of exclusive breastfeeding of infants 
born with cesarean section. 
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Abstract 

Purpose: Our objective in this study is to esta-
blish the factors effecting morbidity and mortality 
in rectal injuries which occurred in civilian inju-
ries.

Methods: Fifty-two patients who had been 
hospitalized for rectal injuries are evaluated. Pa-
tients are arranged in two groups according to the 
etiology: Group I rectal injuries caused by pene-
trating traumas; Group II rectal injuries caused by 
blunt traumas. To determine the risk factors, de-
mographic data of the patients are compared. 

Results: Group I consisted of 35 male and 2 
female patients and average age was 27,5±7,5, 
while Group II consisted of 12 male and 3 female 
patients, and average age was 32,8±12,4 (p>0.05). 
Mean average of ISS was 10.1±10.1 in Group I 
and 19.4±12.1 in Group II (p=0.014). However, 
mean average of TRISS was 98.5±1.4 in Group I, 
and 96.4±3.5 in Group II; and the difference was 
statistically significant (p=0.011). Mortality num-
bers for the groups were 1 patient in Group I (2.7 
%), 3 patients in Group II (20%), (p=0.034). 

Conclusions: Although rectal injuries are ra-
rely seen in clinic, morbidity and mortality rates 
are high. So, being aware of the risk factors and 
developing a therapy plan, considering the patient 
is important for the success of therapy.

KeyWords: traumatic rectal injuries; morbi-
dity; mortality.

Introduction

Rectal injuries are seen rarely due to anatomi-
cal reasons and are mostly caused by penetrating 
traumas. Less than 1% of total trauma cases are 
rectal injuries (1- 3). 80-85 % of rectal injury cases 
are caused by firearms. Other causes include iatro-

genic injuries as a result of surgical procedures, 
foreign bodies and sexual misadventures. Blunt 
traumas are responsible for 5-10 % of cases and 
mostly as a result of pelvic fractures; rectal injury 
is seen in 2 % of these fractures (4). Digital rectal 
examination and rigid proctoscopy are important 
for the diagnosis of rectal injuries and have high 
diagnostic values. Because false negative results 
may be reported, further investigation must be 
carried out in case of suspicion (4). In this case, 
cysto-urethrograms, abdominal x-rays, water-so-
luble contrast studies, and computed tomography 
(CT) scanning are the diagnostic tools to be consi-
dered (5). Treatment of rectal injuries differ due to 
extent and grade of injury. Abdomen, genital area, 
perinea and pelvis of the patients with rectal inju-
ries must be examined for concomitant injuries 
(5).  Treatment has 4 components: fecal diversion, 
presacral drainage (PDS), distal rectal washout, 
if possible, repair of the injury (1). According to 
the condition of the injury, different combinati-
on of these components may be carried out (5). 
Localization of rectum in pelvis and settlement of 
the 1/3 bottom part (of 12-15 cm. length) in the 
extraperitoneal area makes it harder to access the 
injury and repair (4). Today, treatment approaches 
differ for injuries caused by penetrating traumas 
and blunt traumas. Cleary et al. suggested a tre-
atment algorithm for penetrating trauma cases (5). 
In this algorithm, if the rectal injury site cannot 
be identified in destructive extraperitoneal rectal 
injuries, or cannot be treated with the primary re-
pair, the proximal colon diversion and PSD are 
suggested to be suitable treatments. On the other 
hand, in cases without serious concomitant inju-
ries or with no accompanying medical diseases, 
the primary repair without proximal colon diver-
sion is more suitable (6).  Rectal injuries caused 
by blunt trauma are associated with pelvic blood 
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vessel, bladder and ureter injuries; therefore, mor-
tality and morbidity rates are high. In cases of se-
vere pelvic, peritoneal area, pelvic vascular and 
pelvic bone injuries, multidisciplinary treatments 
are required. In blunt rectal traumas, delayed per-
forations may be found a few days after trauma, 
and if severe fecal contamination occurs during 
the operation and septic conditions, resection and 
diverting colostomy are chosen over primary re-
pair (7).  Traumatic rectal injuries are rare but have 
high morbidity and mortality rates. Our objective 
in this study is to emphasize the significance of 
this clinical condition and to investigate if there 
are differences in morbidity and mortality due to 
the etiology of injury.

Materials and methods

In this study, fifty-two patients who had been 
treated inpatient for rectal injuries due to blunt and 
penetrating traumas, at Dicle University Medici-
ne Faculty, General Surgery Department between 
2000 and 2011 are included. Blunt trauma injuries 
were caused by traffic accidents and falling from 
heights, while penetrating trauma injuries were 
caused by firearms and cutters. Patients are arran-
ged in two groups according to the etiology: Group 
I (n=37) injuries caused by penetrating traumas; 
Group II (n=15) injuries caused by blunt traumas. 
Demographic data of patients are taken from their 
files retrospectively. Age and gender of patients, 
factors causing injury, trauma-treatment interval 
(TTI), concomitant organ injuries, Injury Seve-
rity Score (ISS), Revised Trauma Score (RTS), 
Trauma Injury Severity Score (TRISS), treatment 
methods, morbidity and mortality rates, length of 
hospital stay are evaluated. 

Results

The study group consisted of 47 male (90.4 %) 
and 5 female patients (9.6 %). Average age was 
29.1±9.3 (ranging from 16 to 55). Cause of injury 
was firearms in 40.4 %, cutters in 30.8 %, traffic 
accidents in 11.5 % and falling from heights in 
17.3 % of the patients. 32 patients (61.5 %) had 
concomitant organ injuries. 36 patients (69.2 %) 
had extraperitoneal, 10 patients (19.3 %) had in-
traperitoneal and 6 patients (11.5 %) had intra-

extraperitoneal injuries. Mean trauma-treatment 
interval was 11.1±15.2 hours. As treatment met-
hod, ostomy is applied to 39 patients (75 %), pri-
mary repair to 12 patients (23.1%), and 1 patient 
(1.9 %) is followed medically. 19 patients (36.5%) 
had complications, while 4 patients (7.7%) had 
mortality. Average length of hospital stay was 
13.4±10.8 days (Table 1). Group I consisted of 35 
male and 2 female patients and average age was 
27.5±7.5, while Group II consisted of 12 male and 
3 female patients, and average age was 32.8±12.4 
(p>0.05). Localization of injury; in Group I, was 
extraperitoneal in 25 patients (67.6%), intraperito-
neal in 7 patients (18.9 %), intra-extraperitoneal in 

Table 1. General characteristics of the patients
n 

(=patient) %

Cause of trauma

          Gunshot wound
          Stab wound
          Traffic accident
          Falling from height

21
16
6
9

40,4
30,8
11,5
17,4

Concomitant organ injury
         Present 
          Absent 

32
20

61,5
38,5

Grade of rectal injuries 
          I
          II
          III
          IV

1
18
32
1

1,9
34,6
61,5
1,9

Site of injury
          Ekstraperitoneal
          İntraperitoneal
          Ekstra+intraperitoneal

36
10
6

69,2
19,3
11,5

Therapy
          Medical
          Primary repair
          Ostomy

1
12
39

1,9
23,1
75

Causes of morbidity
          Vesicorectal fistula
          Wound site infection
          Ano-gluteal fistula
          Necrotizing fasciitis
          Rektovajinal fistül
          Morbidity 

2
10
3
2
2
19

3,8
19,2
5,8
3,8
3,8
36,5

Mortality 4 7,7

Mean±SD Min-
Max

Trauma-treatment interval (saat)
Hastanede yatış süresi (gün)

11,1±15,2
13,4±10,8

4-96
1-51

SD: Standard deviation, Min: Minimum, Max: Maximum.
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Table 2. Concomitant organ injuries in Groups I and II

Organ
Group 
I(n=37)
n (%)

Group II 
(n=15)
n (%)

Small Bowell 7 (18,9) 1 (6,7)
Bladder 7 (18,9) 3 (20)
Vascular 4 (18,8) 4 (26,7)

Pelvic bone 2 (5,4) 4(26,7)
Sigmoid colon 2 (5,4)  0 (0)

Femur 1 (2,7) 1 (6,7)
Uretra 2 (5,4) 2 (13,3)

Table 3. Comparison of the characteristics of the patients in Group I and Group II
Group I (n=37)

n (%) and Mean±SD
Group II (n=15)

n (%9) and Mean±SD P

Age (year) 27,5±7,5 32,8±12,4 0.141
Gender 0.106
          Male
          Female

35 (94,6)
2 (5,4)

12 (80)
3 (20)

Concomitant organ injury 0.081
           Present 
           Absent 

20 (54)
17 (46)

12 (80)
3 (20)

Site of injury 0.782
          Extraperitoneal 
          İntraperitoneal 
          İntra-extraperitoneal

25 (67,6)
7 (18,9)
5 (13,5)

11 (73,3)
3 (20)
1 (6,7)

Grade of injury 0.211
          I-II
          III-IV

12 (32,4)
25 (67,6)

7 (46,7)
8 (53,3)

TTI 0.649
          ≥8
          <8

27 (73)
10 (27)

10 (66,7)
5 (33,3)

ISS 10,1±10,1 19,4±12,1 0.014
RTS 7,7±0,2 7,5±0,4 0.182
TRISS 98,5±1,4 96,4±3,5 0.011
Morbidity 13 (35,1) 6 (40) 0.741
Mortality 1 (2,7) 3 (20) 0.034
Lenght of hospital stay 14,9±11,2 9,8±9,0 0.066

TTI: Trauma-treatment interval, ISS: Injury severity score, RTS: Revised trauma score, TRISS: Trauma injury severity sco-
re, SD: Standard deviation.

5 patients (13.5 %); while in Group II, was extra-
peritoneal in 11 patients (73.3 %), intraperitoneal 
in 3 patients (20 %) and intra-extraperitoneal in 
1 patient (6.7 %) (p=0.782). In Group I, 20 pati-
ents (54 %) had 25 concomitant organ injuries, for 
Group II, it was 12 patients (80 %) and 15 conco-
mitant organ injuries (p=0.081) (Table 2). TTI was 
before 8 hours in 25 patients in Group I and in 10 
patients in Group II (p=0.649). There were no si-
gnificant differences between two groups in terms 

of treatment methods and length of hospital stay 
(p>0.05). Mean average of ISS was 10.1±10.1 
in Group I, and 4±12.1 in Group II (p=0.014). In 
Group I, average TRISS was 98.5±1.4, while in 
Group II it was 96.4±3.5 and the difference was 
statistically significant (p=0.011). In Group I, mor-
bidity was seen in 13 patients (35.1 %) and it was 
seen in 6 patients (40 %) in Group II (p=0.741). 
Mortality numbers for the groups were 1 patient in 
Group I (2.7 %), and 3 patients in Group II (20 %), 
(p=0.034) (Table 3). Excess of concomitant organ 
injuries, grade and site of injury, TTI and ISS had 
significant effect on morbidity (p<0.05) (Table 4). 
In terms of mortality, effective factors were, exce-
ss of concomitant organ injuries, grade of injury, 
TTI, ISS, RTS and TRISS (p<0.05) (Table 5).

Discussion 

Experiences on rectal injury treatment are 
mostly gained during wartime. Present therapy 
techniques are questioned if to be applied to rectal 
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Table  4. Morbidity impact of patient characteristics
Morbidity
Mean±SD p

Age 0.188
          27,7±8,5 Absent 
          31,3±10,5 Present 
ISS 0.030
          10,2±10,6 Absent 
          17,2±11,6 Present 
RTS 0,130
          7,7±0,1 Absent
          7,6±0,4 Present 
TRISS 0.054
          98,4±1,6 Absent 
          97,0±3,2 Present 

n (%)        
Gender 0.610
          Male 17 (36,2)
          Female 2 (40)
Concomittan organ injury 0.011
          Absent 3 (15)
          Present 16 (50)
Grade of injury
          I-II 2 (10,5) 0.020
          III-IV 17 (51,5)
Site of injury 0.040
          Extraperitoneal 12 (33,3)
          İntraperitoneal 1 (10)
TTI <0.001
          <8 7 (18,9)
          ≥8 12 (80)

TTI: Trauma-treatment interval, ISS: Injury severity 
score, RTS: Revised trauma score, TRISS: Trauma 
injury severity score. SD: Standard deviation.

Table 5. Mortality impact of patient characteristics
          Mean ±SD Mortality p

Age 0.054
          28,3±8,7 Absent 
          37,7±13,8 Present 
ISS 0.020
          11,2±10,4 Absent 
          31,2±4,2 Present 
RTS <0,001
          7,8±0,1 Absent 
          6,8±0,1 Present 
TRISS 0.001
          98,4±1,4 Absent 
          91,7±3,4 Present 

n (%)        
Gender 0.341
          Male 3 (6,4)
          Female 1 (20)
Concomittan organ injury 0.043
          Absent 0(0)
          Present 4 (12,5)
Grade of injury
          I-II 0 (0) 0.022
          III-IV 4 (12,1)
Site of injury 0.084
          Extraperitoneal 2 (5,6)
          İntraperitoneal 0 (0)
TTI 0.005
          <8  0 (0)
          ≥8 4 (26,7)

TTI: Trauma-treatment interval, ISS: Injury severity 
score, RTS: Revised trauma score, TRISS: Trauma 
injury severity score, SD: Standard deviation.

injuries in civil life. To have extent knowledge of 
civil rectal injury cases’ characteristics, factors 
effective on morbidity and mortality will help to 
improve treatment approaches. Before World War 
I, surgical treatment wasn’t applied to rectal inju-
ries and mortality rates were around 90 %. Du-
ring war, primary suture was used and it fell to 
67 %. During World War II, following application 
of fecal diversion and presacral drainage, morta-
lity dropped to 30 %. Primary repair was applied 
together with distal rectal irrigation during Viet-
nam War and mortality was reduced around 15 % 
(5). In a recent study 175 cases of military rectal 
injuries during Iraqi War and treated at 31st Com-

bat Support Hospital, mortality rate was found to 
be 18 % (8). Better resuscitation techniques and 
antibiotics contributed to the reduction in morta-
lity. During Vietnam War, by adding distal rectal 
irrigation to treatment, morbidity of rectal injuries 
dropped from 72 % to 10 % (4). In our series of 
patients, mortality rate was 7.7 %. Treatment of 
rectal injury differs according to grade and extent 
of injury. Papadopoulos et al. (9) suggested pri-
mary repair for penetrating and intraperitoneal 
injuries at first, and diversion for extraperitone-
al injuries which couldn’t be repaired and anal 
sphincter injuries. Abdomen, genital area, perinea 
and pelvis of the patients with rectal injuries must 
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be examined for concomitant injuries (5). In our 
series of patients, we decided on surgical method 
according to grade of injury, fecal contamination 
risk and site of injury and we applied ostomy to 
patients with high risk of fecal contamination and 
who has extraperitoneal rectum injury. A patient 
(1.9 %) who had only seros injury was followed 
medically while 23.1 % of patients were applied 
primary repair and ostomy was performed on 75 
% of patients. In series of civilian rectal injuries, 
morbidity rates are notified as 6-42 % and morta-
lity rates as 0-10 % (10). In a recent study conduc-
ted by Shatnawi&Bani-Hani (11) reported morbi-
dity rate was 47.8%, and mortality rate 13 %, in 19 
extraperitoneal and 4 extra+intraperitoneal civili-
an rectal injury cases. In our study, for all cases, 
we established morbidity rate as 36.5 % and mor-
tality rate as 7.7 %. Comparing groups, morbidity 
rate for Group I was 35.1 % and 40 % for Group II 
(p=0.741). Mortality rates for the groups were; 2.7 
% and 20 % respectively, and the difference was 
statistically significant (p=0.034). We suggest as 
the most important reasons of high mortality rate 
in Group II, are more concomitant organ injuries 
and more vessel bleedings due to pelvic fractures. 
TTI to be more than 8 hours for all 4 patients who 
had mortality in our study shows the effect of time 
till treatment. Diverting colostomy is accepted as 
standard treatment of rectal injury by most of the 
authors (12, 13). Demirbaş et al., (14) preferred 
diverting colostomy, distal rectal irrigation and 
presacral drainage as treatment of ano-rectal inju-
ries caused by firearms. In our study, ostomy was 
applied to 39 patients and primary repair for 12 pa-
tients. It has been reported that presacral drainage 
has an effect of reducing morbidity and mortality 
(15). Armstrong et al. showed that pelvic abscess 
rate was reduced from 36 % to 25 % with the addi-
tion of presacral drainage, on the other hand, the-
re are studies showing no benefit from presacral 
drainage on extraperitoneal rectal injuries (16). 
Gonzales et al. conducted a randomized study and 
found that in civilian rectal traumas presacral dra-
inage without distal rectal washout did not reduce 
infectious complications (17). Distal rectal irriga-
tion is a contradictory issue.  The study conducted 
by Shannon et al. showed statistical significance 
in favor of distal rectal washout (18). Their results 
established a difference in nonwashout versus 

washout groups for pelvic abscess (46% and. 8%), 
rectal fistulae (23% and. 8%), and sepsis (15% and 
8%). In our study, we applied presacral drainage 
to 4 patients and distal irrigation to 3 patients. It 
has been reported that only in half of extraperito-
neal injury cases, injury site can be localized and 
suggested to apply primary repair if possible (15). 
Primary repair is reported to be more successful in 
civilian series than military series of patients (8). 
Bostick et al., (15) applied primary repair 32.1 % 
of 28 extraperitoneal rectal injuries. Burch et al., 
(10) reported that colostomy and drainage were to 
be successful in treatment of civil extraperitoneal 
rectal injuries and additional procedures like di-
verting colostomy, rectal injury repair and rectum 
irrigation has very little effect on mortality and 
morbidity. We applied ostomy to 81 % of extra-
peritoneal injury cases. For both groups, preferred 
treatment technique didn’t have a significant diffe-
rence on morbidity and mortality (p<0.05). Mean 
average of ISS was more in Group II (p=0.014), 
and mean average of TRISS was less (p=0.011). 
We commented that this difference was due to 
excess of concomitant organ injuries. In terms of 
length of hospital stay, there was no statistically 
significant difference (p>0.05). In our study, exce-
ss of concomitant organ injuries, high grade of 
injury, presence of isolated extraperitoneal injury, 
high average of ISS and  TTI being longer than 8 
hours had significant effect on morbidity (p<0.05). 
In terms of mortality, higher average of ISS, lower 
average of RTS and TRISS, excess of concomitant 
organ injuries, grade of injury, TTI being longer 
than 8 hours had significant effect on mortality 
(p<0.05).

Conclusion

We conclude that the most important factors 
effective on morbidity and mortality in penetrating 
and blunt rectal injuries are increased risk of fecal 
contamination due to long TTI period and possible 
complications due to delayed treatment of conco-
mitant organ injuries. To be able to diagnose and 
treat rectal injuries, awareness has to be created 
among patients and doctors. We think that primary 
repair is sufficient for cases with low grade, low 
fecal contamination, no accompanying perianal ti-
ssue defect and sphincter injuries, no concomitant 
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organ and system injuries, who applied to hospital 
within 8 hours. For the other patients who don’t 
have these characteristics, ostomy has to be added 
to treatment.
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Abstract

Aim: to evaluate the rate of symptomatic po-
sterior capsule opacification requiring Nd: YAG 
capsulotomy in patients who underwent cataract 
extraction and implantation of zaraccom ultraflex 
lenses (one-piece hydrophobic acrylic square ed-
ged intraocular lens). 

Methods: 142 eyes of 103 patients who had 
cataract extraction and implantation of zaraccom 
ultraflex lenses (IOLs) were evaluated for rate of 
nd: yag capsulotomy from april 2008 to august 
2009. The cases that received Nd: YAG capsulo-
tomies were evaluated for visual acuity, lens po-
sition and centralization and the frequency of nd: 
yag laser determined.

Results: the mean preoperative best corrected 
visual acuity (BCVA) was 0.31 ± 0.20 And the 
final mean BCVA was 0.96 ± 0.06 With snellen 
chart. The rate of nd: yag capsulotomy was 0.7%. 
The mean time to Nd: YAG capsulotomy was 
24.34 Months (range: 12 to 30 months). 

Conclusion: posterior capsule opacificati-
on was significantly less for the patients 50 years 
and over with the Zaraccom Ultraflex IOLs at 2 
years.

Keywords: cataract surgery; intra ocular lens; 
nd: yag laser capsulotomy, posterior capsular opa-
cification

Introduction

Cataract surgery is one of the most common 
surgical procedures performed worldwide. Impro-
vements in surgical technique have made cataract 
surgery an increasingly safe procedure; however, 
posterior capsular opacification (PCO) remains 
the most common complication of cataract extrac-
tion and intraocular lens (IOL) implantation. 

It is well known that PCO is caused by mi-
gration of the residual lens epithelial cells cen-
trally toward the visual axis. The cause of PCO 
following cataract extraction and IOL implantati-
on is multifactorial and is postulated to depend on 
the IOL optic material, IOL design, and surgical 
technique.1,3

PCO can be treated readily with Neodynium: 
Yttrium Aluminium Garnet (Nd: YAG) laser cap-
sulotomy, which involves clearing the visual axis 
by creating a central opening in the opacified po-
sterior capsule. Although this procedure is easy 
and quick, there are vision-related complications 
and puts significant financial burdens on the he-
alth care system. Thus, one of the major concerns 
regarding current cataract surgery is how to decre-
ase the PCO rate.4,5

Zaraccom Ultraflex lens (Anatolia Medicine 
Technologies Co., Sivas, Turkey) is the newer 
version of Zaraccom F260 single piece foldable 
hydrophobic acrylic square edged IOL. It has 6 
mm optic diameter and approximately 800 µ cen-
tral thicknesses. Overall length is 12.5 mm. Its re-
fractive index is 1.51. Its angle of water contact 
is 82°. Its photo polymerization manufacturing 
technique is different from the other traditional 
foldable hydrophobic acrylic intraocular lenses 
manufactured by lathe cutting. The photopolyme-
rization technique is a cast-molding method. It is 
known that cast-molded contact lenses are asso-
ciated with apparently ‘stickier’ surfaces. 

Advances in surgical techniques, intraocular 
lens materials, and designs have reduced the PCO 
rate, but it is still a significant problem. Intraocu-
lar lenses made with novel materials and various 
types of edges have been developed in recent ye-
ars and considerable research has focused on the 
PCO-inhibiting effects of these new IOLs.6,7  The 
aim of this study was to evaluate the nd: yag  laser 



HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H 3609

posterior capsulotomy rate of Zaraccom Ultraflex 
(hydrophobic acrylic, one-piece intraocular lens) 
on cataract treatment.

Material and methods

This study was performed with adhering to 
the tenets of the declaration of helsinki. After 
obtaining institutional review board approval, a 
retrospective review was performed of eyes that 
had phacoemulsification with posterior chamber 
Zaraccom Ultraflex IOL implantation between 
april 2008 and august 2009. For each surgery, the 
patient’s chart was reviewed for the following 
data: age at surgery, sex of patient, right or left eye, 
past ocular history, preoperative and postoperati-
ve best corrected vision, date of cataract extracti-
on, date of Nd:YAG capsulotomy (if performed), 
pre-Nd:YAG and post-Nd:YAG capsulotomy best 
corrected vision, and date of last examination.

All surgeries were performed by one surgeon. 
Patients with any of the following conditions were 
excluded: capsule tear, vitreous loss, incomplete 
cortical cleanup, IOL not fixated in capsular bag, 
PCO noted at time of surgery, congenital cataract, 
history of trauma, history of preoperative uveitis, 
or postoperative follow up less than 5 months. 
The number of eyes needing nd: yag capsulotomy, 
and the time from surgery to follow up were de-
termined. A total of 142 eyes of 103 patients (age 
69.10±11.23 (50 To 90) years [mean ± standard 
deviation]) scheduled to undergo cataract surgery 
were included in this study. The principle inclusi-
on criterion was the presence of senile cataract in 
an otherwise healthy eye in patients older than 50 
years of age.  The same well-experienced surge-
on performed all cataract surgeries with the same 
technique. All patients were operated under topi-
cal anesthesia. 

All cataract operations comprised phacoemul-
sification and IOL implantation. A continuous cu-
rvilinear capsulorrhexis (ccc) approximately 5.0 
Mm in diameter was created using a needle cysto-
tome and a capsulorhexis forceps. After hydro-
dissection, phacoemulsification of the nucleus and 
cortical aspiration were performed. After the an-
terior chamber had been filled with a viscoelastic 
agent (Healon; Pharmacia, Uppsala, Sweden), Za-
raccom Ultraflex was inserted in the capsular bag. 

The viscoelastic agent was then washed out. Pati-
ents were examined on the first day, six months, 
one year and two years after surgery. During each 
examination (under maximum pupil dilation) the 
lens capsules were evaluated using a slit lamp. 

Nd:YAG capsulotomy was performed when an 
eye lost 2 or more decimal lines of visual acuity 
or when the patient complained of blurred vision. 
The presence of PCO also detected on dilated slit 
lamp examination. Patients had the appropriate 
pupil dilated and the position of the IOL was exa-
mined using the TOPCON SL-3C slit lamp. 

Statistical evaluation was done using frequency 
analysis with spps version 14.0.

Results

The mean age of patients was 69.10±11.23 (50 
- 90 Years). The mean postoperative follow-up 
time was 24.34±4.79 (12-30) months. The mean 
preoperative best corrected visual acuity (bcva) 
was 0.31 ± 0.20. The final mean bcva was 0.96 ± 
0.06 with snellen chart. The percentage of patients 
who had laser Nd:YAG capsulotomy was 0.7% 
with Zaraccom Ultraflex after 2 years from the 
surgeries. The all lenses were centralized. 

Discussion

This study describes the demand over time for 
nd: yag laser capsulotomy during a mean follow 
up period of 2 years after phacoemulsification ca-
taract surgery.  In our setting the Nd:YAG laser 
capsulotomy rate of Zaraccom Ultraflex (foldable 
hydrophobic acrylic intraocular lens with square 
edge optic design) was 0.7%, which is lower than 
the rate reported in recent literature. The reported 
incidence of Nd:YAG laser capsulotomy rate vari-
es widely among studies and these differences are 
based on varying lengths of follow-up and diffe-
rent surgical techniques, intraocular lens (IOL) 
designs, and methods of IOL implantation.2 

Studies have been showed that hydrophobic 
acrylic IOLs with a sharp optic edge are associa-
ted with less PCO than other materials.2,8,9 Lens 
geometry plays an important role in the occurren-
ce of PCO and a higher PCO inhibitory effect has 
been observed with IOLs that provide a mechani-
cal barrier effect on the posterior lens capsule.10 
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Nishi et al3 first showed the existence of an enhan-
ced barrier effect afforded by a square edge optic 
design and it appears that PCO is less frequent in 
patients given square-edged lenses than in those 
with curved edges.11 It has been also showed that 
sharp-optic edge is the major inhibitory factor of 
lens epithelial cell (LEC) migration behind the IOL 
optic regardless of the material of the IOL.2,12,13 

Comparison of hydrophobic and hydrophilic 
materials showed that PCO is more frequent with 
hydrophilic acrylic lenses than with hydrophobic 
acrylic lenses.14,15 Vasavada et al16 compared the 
posterior capsule opacification of hydrophobic 
acrylic and hydrophilic acrylic intraocular lenses 
and found significantly less posterior capsule opa-
cification with hydrophobic acrylic IOL at 3 years. 

Multiple studies comparing PCO incidence 
when using one piece versus three piece acrylic 
IOLs have showed that three-piece and one-piece 
acrylic hydrophobic IOLs were very similar for 
visual acuity and PCO development.17,18

Acrylic lens size may influence the rate of po-
sterior capsule opacification (PCO) and need for 
nd: yag capsulotomy, although controversy re-
mains as to this assertion.19 Several studies have 
found that PCO is reduced when the anterior cap-
sulorhexis is in complete contact with the anteri-
or IOL surface, which is easier to achieve with a 
larger optic.20,21,22 On the other hand larger IOL 
size has a negative effect on PCO formation. Za-
raccom ultraflex has a diameter of 12.5 Mm and 
differs with this feature from the most similar lens 
on the market which has a 13 mm diameter. In a 
recent study of us, we determined that tension cau-
sed by lens implantation forms a permanent cavity 
between optic-haptic junction of the IOL and po-
sterior capsule that is affecting the IOL adhesion. 
In that study we saw that, when the diameter of 
IOL is decreased, the cavity between optic-haptic 
junction of the IOL and the posterior capsule is 
decreased and IOL is adhering to posterior capsule 
better when the diameter is 12.5 Mm (not yet pu-
blished). One proposed explanation for the redu-
ced occurrence of PCO with use of the zaraccom 
ultraflex IOL is the size.

The limitations of this study include its retros-
pective design and the use of nd: yag capsulotomy 
as an indirect measure of PCO. In this study nd: 
yag capsulotomy was performed when an eye 

lost 2 or more decimal lines of visual acuity or 
when the patient complained of blurred vision.  
This inclusion criterion may affect the founded 
Nd:YAG laser capsulotomy rate. 

Fifty year and older patients included to this 
study and the mean age of patients were 69.1. 
Age plays a crucial role in the rate of PCO de-
velopment, and PCO rate of this study probably 
found lower due to high mean age of patients. 

Research laboratories worldwide attempting 
to eliminate the problem of PCO development 
are focusing on several strategies, including im-
proving surgical techniques, IOL materials, IOL 
designs, use of therapeutic agents, and combina-
tion therapy. IOL design and improved surgical 
methods have led to a reduced level of PCO over 
the past decade, but have not eradicated the pro-
blem.  The results of this study showed that folda-
ble hydrophobic acrylic intraocular lens zaraccom 
ultraflex has very low nd: yag laser posterior cap-
sulotomy rate in cataract patients in long term. 
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Abstract

Introduction: Pre-hospital emergency services 
need appropriate means to identify the actual criti-
cal necessities of internalpatients. The purpose of 
this study is to assess the physiological efficiency 
scoring system in order to manage the transferen-
ce of internal patients across Iran.

Methods: This paper is a cross sectional stu-
dy. The research community is the patients tran-
sferred by pre-hospital emergency of Tehran hos-
pital. Physiological scoring system is used as the 
data collection device. Data were analyzed by the 
use of descriptive and analytical census (Pearson 
correlation coefficient) and by SPSS19 software.

Findings: The median physiological scores of 
the research subjects equals to 1.54 ± 2.38. More 
than half of patients, who were sent to hospital, 
need no emergency treatment, besides there were 
a meaningful statistical relationship between the 
physiological scores and number of hospitalized 
patients.

Conclusion: The use of physiological scoring 
system seems to be a suitable method to make de-
cision about whether to transfer an internal patient 
or not. But extensive studies in this area are essen-
tial in order to make a definitive statement about 
the usage of these measurements.

Keywords: Internal patients, Physiological 
Scoring, Pre-hospital emergency, Transference 
management

Introduction

In Iran the pre-hospital emergency is respon-
sible for free transference of patients with inter-
nal problems and those injured of traffic and non-

traffic accidents. Tehran is a city in which every 
day more than 1,100 missions’ are implemented 
by pre-hospital emergency personnel. About 85-
80% of the cases are subject to consideration and 
transference of non-traumatic and internal patients 
(1). On the other hand, the average rate of pre-hos-
pital emergency missions’growth equals to 16% 
(2). This means that every 6 years, the number 
of pre-hospital emergency missions is doubled. 
Therefore, every six years the fleet of pre-hospital 
emergency of Iran must be doubled. It should be 
considered that depreciation ofexistingambulan-
ces and their equipment and exhaustion of the cu-
rrent staff will be a heavy cost for the Healthcare 
System of Iran. There are some efforts to reduce 
the pre-hospital emergency missions causing no 
harm to people or without reduction of service 
quality. Since traumas are considered to be the 
mainreason of disability and economic damages 
caused by healthcare affairs (3); therein to inve-
stigate health condition of patients suffering from 
traumas; various scales, standards and systems are 
developed and widely used around the world (4). 
Despite the fact that the major part of pre-hospital 
emergency mission deals with care and transfe-
rence of non-traumaticpatients, fewstandards have 
been allocated to this subject and few studies have 
been done. Physiological scoring system designed 
by Subbe et al, is one of the standards to determine 
the fatality of internal patients’ condition. Some-
rating and classification systems based on physi-
ological criteria have been implemented in some 
studies outside Iran (5-7). In Iran there are no stu-
dies to provide standards for determining the fata-
lity of internal patients’ condition at pre-hospital 
emergency phases; thereby transference is based 
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on oral explanation or via phone which is given to 
the physician by patientor emergency technicians. 
So these standards seem to be able to provide a 
scientific measure to organize the transference of 
patients with internal problems. Therefore, as the 
first step inhelping management of transferring 
internal patients in Iran, this study is done to de-
termine the efficacy of physiological scores in ma-
nagement of transference of internal patients.

Method

By applying random selection eight stations 
in four geographical areas of Tehran pre-hospital 
emergency territory were chosen among which the 
case studies were selected. Only patients compla-
ining from internal diseases (non-traumatic) en-
rolled the research. Pre-hospital emergency tech-
nicians implemented the necessary treatment, and 

Table 1. Modified Early Warning Score
3 2 1 0 1 2 3

Systolic blood 
pressure
(mmHg)

< 70 71-80 81-100 101-199 ≥ 200

Heart rate (bpm) < 40 41-50 51-100 101-110 111-129 ≥ 130
Respiratory rate (bpm) < 9 9-14 15-20 21-29 ≥ 30

Temperature (°C) < 35 35-38.4 ≥ 38.5

AVPU Score Alert Reacting to
voice

Reacting to
pain unresponsive

then filled out patient transference routine form, 
at the same time completed physiological scoring 
standards form. This form was designed in two 
parts. The first part included  demographic data 
(age, sex, region, city and location) and the se-
cond part covered the physiological criteria inclu-
ding systolic blood pressure, heart rate, respiratory 
rate, temperature and astuteness condition based 
on AVPU (being alert, verbal response, response 
to painful stimuli and no response) while the rates 
were specified in the form. Validity of the form 
was approved by Subbe et al. (5). In order to deter-
mine the necessity of emergency care needed by 
each patient, they were classified in four groups:

- Those who didn’t need emergency care 
and were not accepted in hospital

- Those who left the emergency department 
(ED) in less than three hours

Table 2. Detail of Early Warning Scores for subjects 

Physiological Items 3 2 1 0 1 2 3 Missing
No % No % No % No % No % No % No % No %

Systolic blood 
pressure
(mmHg)

64 4.4 110 7.6 252 17.3 1020 70.1 10 0.7

Heart rate (bpm) 32 2.2 34 2.3 1212 83.2 132 9.1 30 1.2 6 0.4 10 0.7
Respiratory 
rate(bpm) 48 3.3 1190 81.7 200 13.7 14 1 2 0.1 2 0.1

Temperature (°C) 22 1.5 96 6.6 1138 78.2 104 7.1 4 0.3 92 6.3
AVPU Score 1126 77.3 214 14.7 48 3.3 58 4 10 0.7

Table 3. Status of the subjects after transfer to hospital
Physiological  Scoring  Groups 0 1 2 3 4 5 6 7 8 9 10 11 12 13 Total
Not accepted in hospital 88 6 4 2 0 2 0 0 0 0 0 0 0 0 102
Left the ED in less than three 
hours 202 80 32 22 0 0 0 2 0 2 0 0 0 0 340

Left the ED in after three hours 154 82 40 16 14 2 2 0 2 0 0 0 0 0 312
Hospitalized 136 148 82 62 44 24 14 12 8 6 6 12 18 4 576
Total 580 316 158 102 58 28 16 14 10 8 6 12 18 4 1330
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- Those who left the emergency department 
after three hours

- Those who were hospitalized
Then the scores provided by physiological stan-

dards form and demographic data and information 
about patient’s conditions after being transferred 
to hospital were analyzed by Pearson correlation 
coefficient and SPSS19.

Results

A total of 1602 samples were collected. 1454 
forms which were properly completed provided 
input data needed by the software to present sta-
tistical analysis. The average age of the patients 
equaled to 51.08 ± 22.11, maximum and mini-
mum age considered as 100 and 12 years of age, 
respectively. 58.2% of participants were men and 
41.8% of them were women. Median of physiolo-
gical score of transferred patients equaled to 1.54 
± 2.38. For other information about the case studi-
es see Table 2 and 3 and Figure 1.

Discussion

Average age of the subjects was 51.08 years. 
This range of age is because the samples of this 
study were patients with internal problems and in-
ternal problems are more prevalent among older 
ages. Similar studies represent the median age of 
patients who were transferred to hospital by pre-
hospital emergency personnel as 54.9 to 62 years 
(9,8,5). This means that whether the age of pati-
ents suffering from internal problems or the age 
of those calling pre-hospital emergency has decre-
ased. The results showed that in comparison with 
the number of women, a larger number of men 
called the pre-hospital emergency for help and 
were transferred to hospital. Other studies confir-
med this result (5). Perhaps because men have got 
a variety of responsibilities within family and so-
ciety, so they bear a lot of pressures and stresses. 
Another reason that may explain this issue is that 
health is much more important to women. Usually 
women, more than men, care for their health and 
before the appearance of weakening symptoms, 
they turn to physicians. Or maybe when women 
need medical services, men take them to hospitals 

by their own cars instead of calling pre-hospital 
emergency center.

Results show a meaningful statistic relation 
between the physiological scores and the chance 
of being hospitalized; it means the higher physi-
ological score is, the higher probability of being 
hospitalized would be, so that almost all patients 
who were scored more than five were hospitali-
zed. It is because the vital signs of most patients 
suffering from serious internal disorders began 
to worsen since several hours earlier (10). Other 
studies in this field have also shown that higher 
scores gathered via physiological measurement 
forms will also increases the chance of being hos-
pitalized (5,6,11). But the important finding of 
this study which is also very disturbing is that a 
significant number of patients were transferred to 
hospital while having a zero physiological stan-
dard score. This shows a dramatic discrepancy 
with other studies in which a small percentage of 
transferred patients were zero-rated (5, 6). Perhaps 
this happens because of freeness of pre-hospital 
emergency services in Iran or technicians’ anxi-
ety of chastisement in case of no transference or 
absence of suitable standards to determine the se-
riousness of patient’s condition. There may also 
be other factors as the technicians’ inability to 
detect seriousness of patients’ condition; fast tran-
sportation of ambulances through heavy traffics of 
Tehran, lonely life of some patients especially el-
derlies, probability of sudden death, better accep-
tance of transferred patients by hospital personnel, 
social and psychological needs which cause the 
spread of this phenomenon. It is also shown that 
about 7% of transferred patients did not need to 

Figure 1. The frequency of subjects according to 
physiological score
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be sent to hospitals while seriousness of 44.8% 
patients’ disease was not too much to be sent to 
hospital, immediately. That is more than half of 
patient transference have not been essential and 
must be prohibited. Financial burden, depreciati-
on of equipment and exhaustion of manpower re-
sulted from this burdensome process confirms the 
necessity of further studies in this field.

Conclusion

Although there is the possibility of wrong use 
of physiological standards in emergency occasi-
ons (12), these standards can help doctors to cla-
rify patients with fatal conditions (13).    Therefore 
physiological scoring system seems to be useful in 
determining the seriousness of patients’ condition 
and to decide if it is necessary to transfer a patient 
to hospital or not. This would be also commodious 
and optimized especially when there is only one 
ambulance to carry out several requests. To make 
certain statements in this regard, further meticulo-
us studies are required.  
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Abstract

Objective: Heart Failure (HF) imposes 
the greatest risk for the occurrence of atrial 
fibrillation(AF). Occurrence of AF adversely 
affects morbidity and mortality in patients with  
HF. To investigate the association between levels 
of inflammatory markers and clinical and echocar-
diographic parameters  in the population of systo-
lic heart failure (SHF) patients with or without  AF.

Methods and results: The study included 128 
patients with SHF. The  patients  were divided into 
two groups.   Group I (n=98)  included patients 
with sinus rhythm . Group II (n=30) consisted of 
patients with AF.  In all patients, plasma  high se-
snsitive C-reactive protein (C-RP) and cytokines 
levels, echocardiographic paramaters were mea-
sured. Clinical variables were recorded. Plasma  
C-RP levels  in group II (11.7±4.8mg/l) was si-
gnificantly higher than in group I (8.8±3.1 mg/l) 
(p=0.03). The number of patients with  New york 
heart association (NYHA) < 2 in group II were 
significantly higher than in group I (p=0.002). Pla-
sma cytokines levels and clinical variables were 
not significant statistically in the between groups. 

Conclusion: This study results indicated that 
plasma C-RP levels are associated with AF in pa-
tients with SHF. This finding may have important 
implications for the development of new therape-
utic and preventive approaches of AF in the setting 
of SHF.

Keywords: C-reactive protein, heart failure, 
atrial fibrillation.

Introduction

Atrial fibrillation affects approximately 2 milli-
on people in the United States and is a common 
comorbidity among patients with heart failure 

(HF)1. Furthermore, 13% to 27% of atrial fibri-
llation (AF)  patients have chronic heart failure 
and left ventricular dysfunction 2,3. The mor-
tality and morbidity of AF  is mainly related to 
thromboembolic consequences4,5. The mortality 
rate is approximately doubled in patients with AF  
compared with patients in normal sinus rhythm  
and is linked to the severity of heart disease6.
Atrial fibrillation is also associated with loss of 
atrial contractile functioning and may result in 
hemodynamic deterioration. This hemodynamic 
deterioration may result in exacerbation of chro-
nic heart failure symptoms and impaired exercise 
tolerance4,5. Numerous reports indicate that there 
is a relationship between AF and markers of syste-
mic inflammation such as high sensitive  C-reac-
tive protein (C-RP), tumour necrosis factor alpha 
(TNF-α),  interleukin -1 (IL-1), and interleukin-6 
(IL-6)7,8. Plasma levels of  inflammatory markers 
are also elevated in HF9. However, there aren’t 
sufficiently reports  concerning the relationship 
between concentrations of inflammatory markers 
and occurrence of AF  in patients with HF. In this 
study, we aimed to assess the interrelationships 
of inflammatory markers, echocardiographic pa-
ramaters, and  occurence of AF  in patients with 
systolic HF (SHF).

Material and methods

Patients who admitted to the department of car-
diology of our institution with a diagnosis of SHF 
were screened and 128 of them were included 
in the study. The patients  were divided into two 
groups. Group I (n=98) included patients with si-
nus rhythm. Group II (n=30) consisted of patients 
with AF. The inclusion criteria were the presence 
of  New york heart association (NYHA) class II-
IV heart failure,  left ventricular ejection fraction 
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less than 40%, and the current treatment for heart 
failure with standard therapy including: diuretics, 
angiotensin-converting enzyme inhibitors, beta 
blockers and digoxin at a stable dosage for at le-
ast six weeks. Criteria for exclusion from the stu-
dy were: chronic obstructive pulmonary disease, 
acute or chronic infections at baseline, significant 
valvular heart disease, thyrotoxicosis, hypothyro-
idism, chronic kidney and  liver  diseases, mali-
gnancy, anemia (Hb<9gr/dl), systolic blood pre-
ssure lower than 90 mmHg, heart rate lower than 
50/min, and first- or second- degree heart block. 
Patients receiving antiarrhythmic  drugs, patients 
with a permanent pacemaker and  psychiatric pro-
blems were also excluded from the study.

Detailed medical history, physical examinati-
on, and routine biochemical testing were perfor-
med . Left ventricular size, ejection fraction, and 
left atrial diameter (LAD) were evaluated by tran-
sthoracic echocardiography. The protocol of this 
study was approved by  our hospital’s ethics com-
mittee and each patient gave written consent.

Echocardiography
All patients underwent echocardiography 

using GE Vingmed System FIVE and a 2.5-5.0 
MHz standard probe. The following echocardio-
graphic parameters were assessed: LAD, left ven-
tricular end diastolic diameter  and left ventricu-
lar ejection fraction (LVEF). Left atrial diameter 
was measured by M-mode in the long axis of the 
parasternal view. The largest atrial diameter was 
measured during maximum anterior movement of 
the posterior aortic wall.  Left ventricular ejection 
fraction was calculated with the modified Simp-
son method.

Laboratory tests
Blood was collected up to 24 hours after admi-

ssion in the begining of study. C-RP levels were 
measured using an immunoturbidimetric method 
involving C-RP agglutination with latex beads co-
ated with anti-human C-RP monoclonal antibodi-
es. Measurements were performed with a Immage 
800 (Beckman-Coulter, USA). To measure TNF-α, 
IL-2, and IL-6 concentrations, 15 mL of blood was 
drawn from an antecubital vein and collected into 
prechilled evacuated tubes contain ing ethylene-

diaminetetraacetic acid. Plasma was sepa rated by 
centrifugation at 2,500 rpm for 12 minutes wit-
hin 15 minutes of collection. Samples were sto-
red at –70 °C. Measurements of TNF-α, IL-2, and 
IL-6 were performed in undiluted plasma with a 
commer cially available, enzyme-linked agent for 
immunoassay (Immulite, Diagnostic Products 
Corporation; Los An geles, Calif). 

Statistical analysis
Quantitative values are expressed as mean ± 

SD and were compared using unpaired Student 
t test. The X2 test, Fisher’s exact test and Mann 
Whitney U test were used to analyze categorical 
data. For all tests, p > 0.05 was designated nonsi-
gnificant, and a value of p < 0.05 was considered 
statistically significant. The Statistical Package for 
Social Sciences (SPSS) statistical software packa-
ge (version 10.0, Inc., Chicago, USA) was used to 
perform all statistical calculations.

Results

The study included 128  patients  (104 males 
and 24 females at mean age of 58.4±11.3years ) 
with SHF. Baseline characteristics of all patients 
were summarized in Table 1. Group I (n=98) 
included patients with sinus rhythm. Group II  
(n=30) consisted of patients with AF. There were 
no significant differences between  two groups in 
terms of hypertension , smoking , diabetes mellitus  
hyperlipidemia, systolic and diastolic blood pre-
ssure,  body mass index, levels of IL-2, IL-6 and 
TNF-α (p>0.05). Left ventricular ejection fracti-
on, left ventricular end- diastolic diamaters and  
left atrial diamater  were not significant between 
in two groups (p>0.05). Plasma  C-RP levels  in 
group II (11.7±4.8mg/l) was significantly higher 
than in group I (8.8±3.1 mg/l) (p=0.03) (Figure 1).  
The number of patients with NYHA < 2 (93%) in 
group  II were significantly higher than in group 
I  (p=0.002) (Figure 2). Clinical variables and in-
flammatory markers were summarized in Table 2. 

Discussion

The results showed that plasma C-RP levels 
and the number of patients with NYHA < 2 in 
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Figure 1. Plasma C-RP levels in group I and II. Figure 2. Class of New York Heart Association in gro-
up I and II.

SHF patients with AF were higher than the SHF 
patients with sinus rhythm. There were no signifi-
cant differences between  two groups in terms of 
levels of IL-2, IL-6 and TNF-α. . 

The prevalance of AF (23%) in our study popu-
lation was relatively high. The reported prevalan-
ce of AF in heart failure varies from 10% to 30%, 
but in the SOLVD trial the incidence was more 
frequent in non-ischemic than in ischemic heart 
failure patients10.  The number of patients with 
NYHA < 2 [n=28(93%)] in SHF patients with AF  
were significantly higher than  in SHF patients 
with sinus rhythm,  in our study.

Plasma levels of  TNF-α,  IL-2, and IL-6 
are elevated in HF9. However, it is conversely 
whether or not  being increases in the  levels of 
TNF-α and IL-6  in patients HF with AF in the  
literature7-11. Parthenakis et al showed  elevation 
of  plasma TNF-α and IL-6 levels in HF patients 
with AF11. But, in  another  study, no difference 
in TNF-α and IL-6 levels was observed between 
patients who remained in sinus rhythm and tho-
se with AF,  as in our study7. While the mecha-
nism and the source of the increased levels of 
pro-inflammatory cytokines during heart failure  
remain unclear, experimental studies have revea-
led that these cytokines are not only markers of 
immune activation but may also induce myocardi-
al dysfunction by various mechanisms12.  In our 
study, in terms of levels of IL-2, IL-6 and TNF-α, 
there aren’t any differrences  between  SHF  pati-
ents  with  AF and without AF.  Because  serious 
systolic dysfunction  of all patients may be  cause 
this situation. Major studies that have investiga-
ted the relationship between IL-6 and AF have 
shown significant correlation between them. In a 

crosssectional analysis of 971 participants in the 
Heart Soul Study, 46 of whom had AF, IL-6 was 
the only biomarker significantly associated with 
AF. In the same study, no associations were found 
with other biomarkers, including C-RP13. Where-
as in another study, 85 consecutive patients with 
AF , C-RP  level was higher in overall AF pati-
ents than in controls. Similarly, IL-6 level was also 
higher in all AF patients compared with controls. 
In subgroup analysis, C-RP and IL-6 levels were 
significantly higher in both chronic and new onset 
AF patients compared with controls. The presence 
of AF was an independent factor for C-RP  and 
IL-6 14. Recently a new study was published.  In 
this  study,  Smith et al indicated that predictor of 
occurrence AF was  C-RP in patients with HF15. 
In another prospectively study, Shimo et al indica-
ted elevation of plasma C-RP levels in nonische-
mic HF patients with AF 16.

Dernellis and Panaretou documented that ste-
roid therapy prevented recurrences of persistent 
AF by reducing the range of inflammation and 
C-RP levels17. These studies suggest that syste-
mic inflammation underlying abnormality of AF 
may be an abnormality underlying AF. It was ob-
served that increased inflammatory marker levels 
in patients with AF are accompanied by LA en-
largement18.  Targonski et al showed elevation of 
plasma C-RP levels and LAD  in patients HF with  
AF19.Whether inflammation is a cause or con-
sequence of AF is uncertain. Sata et al measured 
C-RP, IL-6, TNF-α before and after pharmacolo-
gical cardioversion in 15 patients with paroxysmal 
AF. Levels of C-RP, IL-6, and TNF-α after cardi-
oversion were significantly higher in AF patients 
than those in controls20. Furthermore, the levels 
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of these indices did not differ significantly even 
at 24 hours and 2 weeks after cardioversion. The 
limitations of the Sata’s study are the small patient 
sample size, absence of a histological examination 
of the atrium, and the lack of inflammatory para-
meters before the onset of AF20. Hence, additio-
nal studies in a larger patient cohort are required 
to resolve these limitations. Although atrial func-
tion (functional remodeling) may not recover in 
two weeks, the correlation between inflammation 
and atrial function is believed to be low.In futu-
re studies, it will be necessary to investigate the 
correlation between inflammation and the reco-
very of atrial function. Because inflammation may 
be caused by other factors, and the other causes of 
AF remain largely unknown.

Conclusion

The results of our study showed that plasma 
C-RP levels in SHF patients with AF were higher 
than the SHF patients with sinus rhythm. This 
finding may have important implications for the 
development of new therapeutic and preventive 
approaches of AF in the setting of DCM.
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Abstract

Background: The goal of this study was to 
evaluate the effect of Carbamazepine, Phenobar-
bital and Valproic acid consumption on serum li-
pid profile in epileptic children who were referred 
to pediatric center in north of Iran. 

Methods: This study was designed as a ‘be-
fore- after’ interventional research. Statistical po-
pulation consisted of 150 children with seizure. 
Seizure diagnosis was based on clinical history, 
electroencephalogram (EEG) and other paraclini-
cal findings by a neurologist. Lipid profiles were 
checked before treatment and 6 months after. 

Results: total cholesterol, high density lipopro-
tein (HDL) and triglyceride (TG) levels in Carba-
mazepine group increased significantly but low 
density lipoprotein (LDL) level showed no signifi-
cant difference before and after treatment. In Phe-
nobarbital group, TG, HDL and LDL levels were 
significantly increased but no significant differen-
ce in total cholesterol level was seen. TG and total 
cholesterol levels in valproic acid group increased 
significantly but changes of LDL and HDL levels 
were not significant.

Conclusion: The result of this study suggests 
that the use of carbamazepine and phenobarbital 
is associated with a change in lipid status. By con-
sidering the atherogenic effect of these drugs and 
their cardiovascular complications, it is important 
to monitor serum lipid levels during the anti-epi-
leptic treatment. 

Keywords: Phenobarbital, Carbamazepine, 
Valproic acid, seizure, lipid profile

Introduction

It is estimated that 10.5 million children un-
der 15 years have active epilepsy. This represents 
about 25%of the global epilepsy population (1). 
Seizure can present partial or generalized and is 
classified to tonic, clonic, tonic-clonic and absen-
ce According to dominant motor pattern (1). Epi-
lepsy is defined as more than two seizure attacks 
which is not stimulated by other diseases. Epi-
lepsy frequency in different countries is about 0.5 
to 1 percent. (2). Different drugs are used to treat 
epilepsy according to seizure type. Drug compli-
cations can be divided into 2 categories: Dose-de-
pendent reactions and idiosyncratic reactions (3). 
Most of anti-epileptic complications are known 
(neurologic, hematologic and hepatic complicati-
ons) (3) but recently some studies were performed 
to evaluate their effect on serum lipids and these 
relationships were explained by the effect of these 
drugs on liver enzymes (4, 5). 

By considering the atherogenic effect of li-
pids and the cardiovascular complications of 
Hyperlipidemia, it is important to consider these 
complications during treatment period (6). Some 
epidemiologic studies show that cardiovascular 
disorders and brain strokes are more frequent in 
epileptic patients (7). Different studies showed 
different results of anti-epileptic effects on serum 
lipid profile. 

By considering these controversies and high 
importance of atherogenic complications of anti-
epileptic drugs due to long term treatments, this 
study tried to evaluate the effect of Carbamazepi-
ne, Phenobarbital and Valproic acid on serum lipid 
profile in epileptic children referred to pediatric 
center in north of Iran.
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Material and methods

The study was designed as a ‘before and after’ 
interventional research and statistical population 
were epileptic children between age of 2-14 years 
old referred to pediatric neurology clinic or ad-
mitted in neurology ward of BooAliSina hospital 
in Sari in 2008. Exclusion criteria were: diabetes 
mellitus, nephrotic syndrome, hypothyroidism 
and familial hyperlipidemia. Sample size was 
selected 50 for each group (total number of 150) 
according to mean comparison formula. Sampling 
method was simple and was according to gradual 
entrance of data. Variables included gender, age, 
epilepsy type, anti-epileptic drug, duration of an-
ti-epileptic drugs consumption, total cholesterol, 
TG, LDL and HDL. Lipid profiles were evalu-
ated before treatment and 6 months later. Drugs 
were prescribed according to standard dosage (1). 
Serum lipids were measured after 12 hours of be-
ing NPO. Four ml of venous blood sample were 
obtained and were kept in 37° temperature for 30 
minutes and then were centrifuged for 10 minu-
tes. Serum lipids were measured by PARS kits. 
Data were analyzed by SPSS version 15 by using 
descriptive analysis and T-test. P-value<0.05 was 
considered as significant.

Results

The study population consisted of 150 (98 ma-
les, 52 females) epileptic children (mean age = 
7.86±3.31 years) that were treated monotherapy 
for epilepsy with carbamazepin, valporic acid and 
Phenobarbital in 3 equal groups. Demographic 
presentation shown Gender distribution was 98 
male and 52 female (total number of 150 patients) 
and the mean age was 7.86±3.31. Fifty children 
(62% male and 38% female) were in Carbamaze-
pine group with mean age of 9.08±2.91, 50 pati-
ents (46% male and 54% female) with mean age 
of 5.46±2.54 were in Phenobarbital group. Valpro-
ic acid group consisted of 50 children (64% male 
and 36% female) with mean age of 9.04±3.09.
Generalized tonic clonic seizure had the highest 
frequency (113 case) and mixed type seizure was 
the less frequent one (3 cases). The differences of 
total cholesterol, TG and HDL before and after 
treatment with carbamazepin  were significant(P: 
0.032, P: 0.000, P: 0.002, respectively). LDL 
level before treatment in Carbamazepine gro-
up was 82.04±15.08 and after treatment it was 
84.94±21.01 (P: 0.052).In Phenobarbital group 
the differences of TG, HDL and LDL levels befo-
re and after treatment were significant (P: 0.001, 

Table 1. Mean of total cholesterol, HDL, LDL and TG before and after antiepileptic treatment

P value Normal range Mean and standard 
deviation after treatment

Mean and standard 
deviation before 

treatment
Lipid Drug

P=0.002 <170 mg/dl 51/35 ± 14/155 25/22 ± 88/143 Chol
C

ar
ba

m
az

ep
in

e

P=0.032 >35 mg/dl 48/9 ± 68/48 76/5 ± 66/50 HDL-C

P=0.059 <110 mg/dl 01/21 ± 94/84 08/15 ± 04/82 LDL-C

P=0.000 <100 mg/dl 78/32 ± 56/107 95/23 ± 78/86 TG

P=0.187 <170 mg/dl 31/11 ± 04/114 32/8 ± 32/112 Chol

Ph
en

ob
ar

bi
ta

l

P=0.000 >35 mg/dl 36/11 ± 12/57 20/10 ± 54/55 HDL-C

P=0.001 <110 mg/dl 73/16 ± 16/79 35/12 ± 96/75 LDL-C

P=0.000 <100 mg/dl 81/19 ± 24/95 84/15 ± 18/83 TG

P=0.000 <170 mg/dl 76/27 ± 52/138 97/17 ± 46/128 Chol

Va
lp

ro
ic

 a
ci

d

P=0.346 >35 mg/dl 4/8 ± 38/49 12/10 ± 22/48 HDL-C

P=0.657 <110 mg/dl 42/18 ± 74/69 69/15 ± 02/69 LDL-C

P=0.000 <100 mg/dl 17/25 ± 88/91 76/11 ± 78/78 TG
TG, triglyceride; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TC, total
cholesterol
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P: 0.000, P: 0.000, respectively) but the changes 
of cholesterol level was not significant (P: 0.187). 
In valproic acid group the difference of total cho-
lesterol and TG levels were significant (P: 0.000 
and P: 0.000) but no significant differences in 
LDL and HDL levels were detected (P: 0.346 and 
P: 0.657, respectively). Mean and standard devia-
tion of total cholesterol, TG, LDL and HDL level 
changes are shown in table1.

Discussion 

The widely prescribed anticonvulsant drugs 
are potent inducers of cytochrome P450 enzymes, 
which are involved in cholesterol synthesis. Epi-
demiological studies suggest that patients with 
epilepsy have a greater prevalence of cardiovas-
cular and cerebrovascular disease than is seen in 
the general population. (6, 7)  In our study, total 
cholesterol, HDL and TG levels in Carbamaze-
pine group were increases significantly but LDL 
level showed no significant difference before and 
after treatment. Changes of total cholesterol in our 
study were similar to Eiris (8), Verrotti (9), Niko-
laos (10), Aggarwal (11), Yilmaz (12), Demirci-
oglu (13) and Sozuer (14) studies but in Kumar 
(7), Aynaci (15) and Sonmez (16) researches this 
difference was not significant. HDL level was si-
gnificantly increased by Carbamazepine in some 
studies (8, 9, 10, 11, 12) but no significant changes 
were detected in some other researches (11, 13, 
15). TG level in Kumar (7), Verrotti (9), Aggarwal 
(11), Yilmaz (12) and Verrotti (17) studies was si-
gnificantly increases which was compatible with 
our study but in some other studies the differences 
were not significant (8, 10, 13, 15, 16, 18). LDL 
serum changes with Carbamazepine in Aynaci 
(15) and Sonmez (16) studies were not significant 
as in our study but in some other studies it was 
significantly increased (7, 8, 9, 10, 11, 12, 13, 14, 
17, and 18). In Phenobarbital group, TG, HDL 
and LDL levels were significantly increased but 
no significant difference in total cholesterol level 
was detected in our study. In some studies total 
cholesterol significantly elevated in Phenobar-
bital group (8, 9, 12, and 16) but in Aynaci (15) 
and Nikolaos (10) studies it was not significantly 
changed as in our study. LDL level in Phenobarbi-
tal group was significantly increased in Eiris (8), 

Verrotti (9), Yilmaz (12) and Somnez (16) studies 
as in our study but the difference was not signifi-
cant in Aynaci (15) and Nikolaos (10) researches. 
HDL level was also significantly increased in Phe-
nobarbital group in Yilmaz (12) and Aynaci (15) 
studies which was compatible with our results but 
in some other studies this difference was not signi-
ficant (8, 9, 10, 16). TG level in Phenobarbital gro-
up showed significant increase in Yilmaz (12) and 
Somnez (16) studies which was compatible with 
our study but in some other researches the diffe-
rence was not significant (8, 10, 15) and in Verrotti 
(19) study it was significantly decreased. Carba-
mazepin and Phenobarbital are first-generation 
anti-epileptic drugs which are metabolized in liver 
and they can lead to lipid metabolism changes by 
some interactions in P450 isoenzymes (19). The 
most accepted idea is the increase of serum lipids 
by these interactions of anti-epileptic drugs on li-
ver isoenzymes (14, 20) but some studies did not 
show significant increase in lipid levels which can 
be because of low sample size or short treatment 
period duration (14, 15). Evaluation of other fac-
tors which affect on serum lipids (like diets and 
physical activity) may help to better explanations 
and it is mentioned in some studies that the effect 
of low fat diets on lipid metabolism is reversible at 
the end of treatment period (21). In our study, TG 
and total cholesterol levels in valproic acid group 
increased significantly but changes of LDL and 
HDL levels were not significant. Total cholesterol 
level in valproic acid group was significantly de-
creased in Eiris (8) and Nikolaos (10) studies but 
this difference was not compatible with other re-
searches (12, 13, 14, 15, 16, and 22). LDL level in 
Eiris(8), Verrotti (9) and Nikolaos(10) studies was 
also decreased significantly which was not com-
patible with our study and also showed no signi-
ficant changes in other studies (12, 13, 14, 15, 16, 
22). HDL level in valproic acid group in Verrotti 
(9) study was significantly increased but in some 
other studies it showed no significant changes (8, 
10, 12, 13, 14, 15, 16, 22) which was compatible 
to our results. TG level in Verrotti (9) and Niko-
laos (10) studies were significantly decreased 
in valproic acid group but in some other studies 
it showed no significant changes (8, 12, 13, 14, 
15, 16, and 22). These results were not compati-
ble to our study. Valproic acid is an anti-epileptic 
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drug which inhibits P450 isoenzymes. It is more 
accepted that this drug decreases serum lipids le-
vel or does not cause any significant changes (14, 
20). Some studies tried to explain Valproic acid 
effect on lipid profile but the mechanism is still 
unknown (21). In our study the drug’s serum le-
vel at the same time was not measured so the re-
lationship between lipid level changes and drugs’ 
serum level was not evaluated which is one of the 
limitations of our study. By considering the effect 
of lipid levels on cardiovascular system, long term 
follow up of lipid changes in patients who receive 
anti-epileptic drugs is recommended. 

Conclusion 

The result of this study suggests that the use 
of carbamazepine and phenobarbital is associated 
with a change in lipid status. By considering the 
atherogenic effect of these drugs and their cardio-
vascular complications, it is important to monitor 
serum lipid levels during the anti-epileptic tre-
atment.
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Abstract 

Objektive: Workplace violence in the co untry, 
especially in the health system remains obscure. 
The search of the relationship using an intersecti-
onal, analytical survey between the working con-
ditions and violence exposure of the nurses who 
work in Muğla State Hospital was aimed in the 
study. 

Materials and methods: Of the 310, 268 nur-
ses participated, yielding a response rate of 86.5%. 
The data was examined by using Fisher’s Exact 
Test, Pearson Chi-Square Test and Logistic Re-
gression. In result, it was found that 85.8% of the 
nurses were exposed to violence, with 70.4% of 
the violence coming from the relatives of patients. 

Results: 77.2% of the nurses were exposed 
to verbal abuse while 71.4% were physically as-
saulted. Unfortunately, 98.4% of the abused did 
not report the physical abuse. 91.3% of the nur-
ses always felt violence anxiety, while 92.9% of 
them thought that their instutions do not make an 
effort for the security systems. According to logi-
stic regression analysis, having worked 21 years 
and over, night work and having felt a violent en-
counter in the workplace, significantly increases 
the frequency of meeting with violence of nurses. 

Conclusion:In conclusion we found that the 
nurses were exposed to multiple forms of violen-
ce. This was correlated with their monthly average 
income, marrital status, parental status, work sta-
tus, night shifts, overtime, rotational shifts, total 
and daily work hours. 

Keywords: Nurse, State hospital, Workplace, 
Violence, Turkey

Introduction

Violence is a phenomenon that shows itself in 
very different ways, which can be met frequently 
in both an individual and a social dimension. The 
violence shown in the workplace changes in form 
from the threat of murder to attempt at physical 
harm. Workplace violence is defined as “violent 
behaviors including physical attacks and attack 
threats for employees, “by National Institute for 
Occupational Safety and Health (NIOSH) [1]. 
Today, the number of violence cases which em-
ployees face every day in workplaces is increasing 
[2]. This situation has been reported in a number 
of research studies.  It was shown that in South 
Africa, Britain, France and Japan, employees face 
an increasing frequency of violence [3]. American 
Occupational Health and Safety Authority repor-
ted that “The attacks in health and social services 
are more than in any other industry”. The same 
report included that violence is being taken into 
account as a part of the profession in the health in-
dustry” [4].The latest data shows hospital workers 
are at a higher risk of experiencing violence in the 
United States. The Bureau of Labor Statistics esti-
mates that 2,637 non-fatal attacks occured against 
the hospital staff in a year, this ratio is 8.3% in 10 
thousand employees [1]. According to the Univer-
sity of Iowa, violence is directed towards health 
professionals at the highest rate. For example; the 
ratio of violence is more than 100 events on 100 
workers in some departments of psychiatry in a 
year. According to a study conducted by the Emer-
gency Medical System in Virginia, the violence 
related with health care is getting more dangerous 
today in all kinds of health organizations. In addi-
tion, it has been defined in the study conducted 
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in Virginia, that the medical staff certainly has the 
highest ratio of attack in comparison with all other 
business sectors [4]. The nurses and assistants that 
are in direct contact with patients have the highest 
risks to be a victim of violence, despite all hos-
pital workers possibly being victims of violence. 
Increased risk of violence includes other hospital 
staff, emergency personnel, hospital safety offi-
cers [1]. Doctors, pharmacists, interns, assistants, 
nurses, aides, therapists, technicians, home health 
care workers, social / support workers, all of emer-
gency medical personnel are under the high risk 
of violence by patients or friends and relatives of 
patients, but mostly nurses encounter violence [4]. 
One of the studies shows that exposure to violence 
is frequent in nurses [5]. It is strongly believed that 
reasons such as; heavy load of emotion generated 
by the relatives of the patient, shift work, job stre-
ss, inadequate staff, lack of security, intense pace 
of work, and work being mostly conducted by wo-
men are among the factors that make encounters 
with violence a risk for nurses [6, 7].Nurses, be-
ing health workers, are the first who meet with the 
victims of increasing violence. In addition, nurses 
suffer damage from social tolerance of violence. 
In many cases, The legal system does not accept 
to pay compensation to nurses in many instances. 
Nurses see themselves as a “legal target” and feel 
that “violence is a part of the profession” [8].The 
number of trauma and violence towards workers 
are increasing every year. Health is a unity in the 
working life and the trauma is a factor that dis-
rupts this integrity. Violence as one of the causes 
of trauma plays an important role due to cau-
sing biological and psychological destruction on 
employee’s health [9]. Prevention of violence has 
priority among the public health issues [10]. Well-
being of nurses is very important for public health 
as they are a part of public health and are resposi-
ble to provide public service.The aim of this study 
is to examine socio-demographic characteristics 
and working conditions of nurses in Mugla State 
Hospital with relationship between the status of 
exposure to violence.

Materials and methods 

This study is a cross-sectional, analytical type 
of study. The study contacted all 310 nurses wor-

king in the hospital. Of the 310, 268 nurses parti-
cipated, yielding a response rate of 86.5%. 22 nu-
rses   did not want to attend the study due to work 
intensity.  The remaining 20 nurses   who were not 
contacted   were either taking their yearly leave or 
permitted to take a leave.  

The questionnaire of the sociodemographic 
characteristics and working conditions 
A questionnaire was  developed  by  the  re-

searchers  consists of 25 questions concerning 
workplace violence, sociodemographic characte-
ristics and working conditions. Self-filling met-
hod was used; application of a questionnaire took 
approximately 10-15 minutes. The questionnaire 
was carried out between February 26, 2009 and 
January 9, 2009.

Study variables
Dependent variables
The dependent variable is encounter with vi-

olence in the workplace situation. The encounter 
with workplace violence are discussed under the 
sub-headings of; violence (yes, no), physical vi-
olence (yes, no), verbal violence (yes, no), sexu-
al violence (yes, no), psychological (mobbing) 
violence (yes, no), and violence exposure with 
written document (textual violence) (yes, no).

Independent variables
Independent variables were discussed under 

socio-demographic and working conditions rela-
ted variables sub-titles: Socio-demographic va-
riables are gender, age, educational level, marital 
status, the presence of income other than salary, 
and children situation. Working condition varia-
bles are total working time (year), daily working 
time (hours), overtime work in the last one year, 
shift work in the last one year, night work in the 
last one year, work units, the fear of encountering 
with violence, protection measures taken by the 
institution.

Statistical analyses
SPSS 15.0 package program was used to 

analyze the data. The data was examined by using 
Fisher’s Exact Test, Pearson Chi-Square Test and 
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Logistic Regression, p <0.05 was considered as 
statistically significant. Among the groups, va-
riables which were found to be statistically si-
gnificant and variables that are not conceptually 
compatible were added to the logistic regression 
model. Encounter with violence (yes, no) has been 
grouped and added to the logistic regression mo-
del as a dependent variable. Other types of violen-
ce were excluded from the model.

The study being done in the Mugla State hospi-
tal alone and the participation of a small number of 
nurses has creaded limitations. This situation has 
created a problem generalizing the interpretation 
of the study’s results. The survey being implemen-
ted during working hours of nurses has caused a 
drop in the participation rate. We can show this 
situation as a difficulty in our study.

The research was conducted within the fra-
mework of ethical rules. Written permission was 
taken before the study from the Director of Mugla 
City Health, Mugla Governorship and Mugla Sta-
te Hospital. Verbal permissions were taken form 
nurses before applying the survey, and the aim of 
the study was explained to nurses.

Results

The mean age of nurses working in Mugla 
State Hospital is 35.2 ± 2.0. The distribution of 
socio-demographic characteristics of nurses who 
participated in the study are presented in Table 1.

All of the nurses (100.0%) were female and 
54.1% of them 34 years old and under 34 years 
old age group, 75.0% of them college / university 
graduates, 85.8% of them married, 89.6% of them 
do not have an income other than salary, 81.3% of 
them have children. 36.9% of the nurses have 11-
20 year term of work experience, 92.5% of them 
work 8 hours a day. 62.9% of nurses work overti-
me, 22.7% of them work in shift work, 84.0% of 
them have night work experience and the majority 
of them (30.1%) work in surgical units (Table 1).

85.8% of the nurses encountered with violence 
in the workplace. 23.1% of the nurses encounte-
red with physical violence, 77.2% of the nurses 
encountered with verbal violence, 18.7% of the 
nurses encountered with sexual violence, 66.7% 
of the nurses encountered with psychological vi-
olence and 10.4% of the nurses encountered with 

textual violence yazılı bir belge ile yapılan. 41.7% 
of the nurses were exposed to violence by the pati-
ent, 70.4% of the nurses were exposed to violence 
by relatives, 17.2% of the nurses were exposed to 
violence by colleagues. 91.3% of the nurses an-
ticipated an encounter violence in the workplace, 
92.9% of the nurses that were exposed to violence 
expressed that no prevention has been placed by 
the institution (Table 2).

Table 1. The distribution of socio-demographic cha-
racteristics and working conditions of nurses 

Characteristics n=268 %
Sociodemographic
Gender
    Female 268 100.0
Age group (years)
    ≤ 34  145 54.1
Educational level
    University 201 75.0
Marital status
    Married 230 85.8
The presence of income 
other than salary
    No 240 89.6
Children situation
    Yes 218 81.3
Working conditions
Total working time (year)
    0-10 98 36.6
    11-20 99 36.9
    ≥ 21 71 26.5
Daily working time (hours)
    8 248 92.5
Overtime work 
    Yes 166 62.9
Shift work
    Yes 61 22.7
Night work
    Yes
Work units 225 84.0

    Intensive care 38 14.2
    Internal 69 25.8
    Surgical 81 30.1
    Psychiatry 9 3.4
    Emergency 8 3.0
    Polyclinic
    Other (lab, special)

27
36

10.1
13.4
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This ratio was 40.4% in nurses who have 11-
20 years work experience, 35.7% for those who 
have 0-10 years work experience, 23.9% who 
have more than 21 years years work experience 
and above. Significantly meaningfull difference 
(p = 0.007) has been observed at the frequency of 
exposure to violence in all three groups according 
to working duration. The frequency of encounte-
ring violence in the workplace has beenfound si-
gnificantly higher (p = 0.000) in the nurses who 
anticipate an exposure to violence (Table 3).

The frequency of encountering sexual violence 
was found significantly meanningfull, (p = 0.034) 
in married nurses, (p = 0.038) in those who have 
children, (p = 0.004) in those who work overtime, 
(p = 0.000) in those who work in shifts and (p = 
0.045) in those who work at night. The frequency 
of encountering sexual violence was 50.0% in tho-
se of 0-10 years, 26.7% for those of 11-20 years, 
and 26.3% in those 21 years and above according 
to examined total working time. The frequency of 
encountering sexual violence of all three groups 
was significantly different (p = 0.043) (Table 3). 
It has been observed that the likeliness of nurses 

to encounter physical violence is not effected si-
gnificantly by other characteristics (Table 3).  The 
frequency of encountering verbal violence was 
36.2% in nurses who have 0-10 years of work 
experience, 41.5% in nurses who have 11-20 years 
of work experience, 22.2% in nurses who have 21 
years and above work experince. The frequency 
of encountering verbal violence in the workplace 
was found significantly higher (p = 0.000) in the 
nurses who feel fear of expose (Table 4).

The frequency of encountering psychological 
(mobbing) violence was 35.2% in those 0-10 ye-
ars, 41.9% for those 11-20 years, 22.9% in tho-
se 21 years and above according to total working 
years (p= 0.039). The frequency of encountering 
psychological (mobbing) violence in the workpla-
ce was found (p = 0.025) in those who work 8 hours 
and less, and it was found meaningfully higher in 
those who feel fear of encountering violence (p= 
0.000) (Table 4). The frequency of encountering 
with textual violence in the workplace was found 
meaningfully higher (p = 0.007) in those who feel 
fear of textual violence (Table 4). In univariate 
analysis results, the multivariate analysis results 

Table 2. The distribution of encounters with violence in the workplace of nurses
Characteristics n %

Violence (n=268)
    Yes 230 85.8
Physical violence (n=268)
    Yes 62 23.1
Verbal violence (n=268)
    Yes 207 77.2
 Sexual violence (n=268)
    Yes 60 18.7
Psychological violence (mobbing) (n=268)
   Yes 179 66.7
 Textuel violence (n=268)
   Yes 28 10.4
Exposed violence by the patient (n=230)
    Yes 96 41.7
Exposed violence by relatives (n=230)
    Yes 162 70.4
Exposed violence by his colleagues (n=230)
     Yes                                                                           40 17.2
Felt encounter violence in the workplace (n=268)
    Yes 180 91.3
Security measures taken by the instutition (n=268)
   Yes 19 7.1
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Table 3. The sociodemographic traits of the nurses and the distribution of workplace violence, 
sexial violence and physical violence situations according to working conditions
Characteristics                                 Violence                            Sexual violence              Physical violence
                                                 n           %           p            n          %            p             n           %                p       
Age group 

≤34 129 57.1 .117* 36 60.0 .308* 30 48.4 .188*
≥35 101 43.9 24 40.0 32 51.6

Education (Univ.)
Yes 176 76.5 .162* 43 71.7 .502* 47 75.8 .865*
No 54 23.5 17 28.3    15 24.2

Marital status
Married 199 86.5 .451* 46 76.7 .034* 54 87.1 .894*
Not Married 31 13.5 14 23.3 8 12.9

Income other than salary 
Yes 23 10.0 .567* 10 16.7 .092* 7 11.3 .634*
No 207 90.0 50 83.3 55 88.7

Children situation  
Yes 188 81.7 .657* 43 71.7 .038* 48 77.4 .467*
No 42 18.3 17 28.3 14 22.6

Total working time (year)
0–10 82 35.7 .007** 30 50.0 .043** 18 29.0 .264**
11–20 93 40.4 16 26.7 28 45.2
≥21 55 23.9 14 23.3 16 25.8

Daily working time (hours) 
≤8 212 92.2 .749* 54 90.0 .407* 56 90.3 .580*
≥9 18 7.8 6 10.0 6 9.7

Overtime work
Yes 144 62.6 .592** 47 78.4 .004* 41 66.1 .548*
No 86 37.4 13 21.6 21 33.9

Shift work  
Yes 52 22.6 .837* 35 53.8 .000* 16 25.8 .483*
No 178 77.4 25 41.7 46 74.2

Night work
Yes 191 83.0 .473* 52 86.7 .045* 50 80.6 .426*
No 39 17.0 8 13.3 12 19.4

Felt encounter violence
Yes 180 78.3 .000* 48 80.0 .106* 49 79.0 .403*
No 50 21.7 12 20.0 13 21.0

Exposed violencea

Yes 15 6.5 .324* 4 6.7 1.000* 5 8.1 .575*
No 215 93.5 56 93.3 57 91.9

*Fisher’s Exact Test, **Pearson Chi-Square
 a: Exposed violence expressed that prevention has been received by the institution

that include effecting varieties of meeting with vi-
olence are presented in Table 5. According to lo-
gistic regression analysis, 21 years and over wor-
king time, night work and felt encounter violence 
in the workplace, significantly increases the frequ-
ency of meeting with violence of nurses (OR= 3.0, 
OR= 10.9, OR= 4.2 respectively) (Table 5).

Discussion

Socio-demographic characteristics and wor-
king conditions of nurses in Mugla State Hospital 
with relationship between the status of expose to 
violence were examined in the study. All of the 
nurses who participated in our study were female. 
Unfortunately, there are no male nurses working in 
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Table 4. The sociodemographic traits of the nurses and the distribution of worplace physical and verbal violen-
ce according to workplace conditions
Characteristics                             Verbal violence                 Psychological violence        Textuel violence 
                                                   n          %             p             n           %           p            n            %           p       
Age group 

≤34 117 56.5 .148* 100 55.9 .437* 17 60.7 .549*
≥35 90 43.5 79 44.1 11 39.3

Education (Univ.)
Yes 157 75.8 .614* 134 74.9 1.000* 22 78.6 .818*
No 50 24.2 45 25.1    6 21.4

Marital status
Married 178 86.0 .837* 154 86.0 1.000* 23 82.1 .282*
Not Married 29 14.0 25 14.0 5 17.9

Income other than salary 
Yes 20 9.7 .476* 19 10.6 1.000* 4 14.3 .511*
No 187 90.3 160 89.4 24 85.7

Children situation  
Yes 167 80.7 .710* 145 81.0 1.000* 21 75.0 .440*
No 40 19.3 34 19.0 7 25.0

Total working time (year)
0–10 75 36.2 .003** 63 35.2 .039** 10 35.7 .739**
11–20 86 41.5 75 41.9 12 42.9
≥21 46 22.2 41 22.9 6 21.4

Daily working time 
(hours) 

≤8 190 91.8 .580* 161 89.9 .025* 26 92.9 1.000*
≥9 17 8.2 18 10.1 2 7.1

Overtime work
Yes 78 62.3 .881** 110 61.5 .894* 19 67.9 .544*
No 129 37.7 69 38.5 9 32.1

Shift work  
Yes 51 24.6 .224* 45 25.1 .217* 7 25.0 .812*
No 156 75.4 134 74.9 21 75.0

Night work
Yes 170 82.1 .166* 152 84.9 .597* 26 92.9 .274*
No 37 17.9 27 15.1 2 7.1

Felt encounter violence
Yes 166 80.2 .000* 148 92.7 .000* 26 92.9 .007*
No 41 19.8 31 17.3 2 7.1

Exposed violencea

Yes 15 7.2 1.000* 11 6.1 .450* 1 3.6 .703*
No 192 92.8 168 93.9 27 96.4

*Fisher’s Exact Test, **Pearson Chi-Square
 a: Exposed violence expressed that prevention has been received by the institution

Table 5.  According to logistic regression results, the features that affect to frequency of meeting with violence of 
nurses 

Risk factors B p OR   95%CI
Total working time (year) (≥ 21) 1.107 .021 3.025 1.184-7.724
Felt encounter violence 2.396 .000 10.977 4.719-25.534
Night work 1.449 .035 4.245 2.503-29.392
Constant -1.641 .045
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Mugla State Hospital. 95% of nurses in the world 
are female [5]. It is accepted that nursing professi-
on is a profession for women in our country, hen-
ce all nurses in the study are women. However, 
with the new legal arregments in the law men are 
allowed to do the profession of nursing [11].

It has been observed that 78.8% of nurses in 
Kocaeli are in the 22-30 age group [12 ], 36.2% of 
nurses in Adana are in the 24-28 age group [13], 
46.7% of nurses in Duzce are in the 29 and un-
der 29 age group [2], 73.5% of nurses in Diyarba-
kir are in the 19-25 age group [14]. Other studies 
support our work. We see that most of the nurses 
in our study (54.1%) are in young age group.

78.8% of the nurses in Kocaeli, 67.7% of the 
nurses in Adana are college / university gradua-
tes [12, 13]. 75.0% of the nurses in our study are 
college / university graduates. It can be evaluated 
that nurses complete college / university level edu-
cation to get a better education and benefit from 
the increased salary during the seniority pension. 

According to the 2010 Population Census, 
79.8% of the population is married in Turkey [15]. 
Percentage of married nurses (85.8%) is higher 
than the general population. This situation can be 
explained as young age women who get a profe-
ssion can be married in in their young ages in our 
country.

The majority of nurses (89.6%) do not have an 
income out of the monthly fee. 81.3% of the nur-
ses have children and 46.6% of them have two and 
more children. Low wages, to have more children 
and to not have any income other than a monthly 
salary show that the nurses are in lack of liveliho-
od.

12.6% of nurses in Diyarbakir, 24.1% of nurses 
in Adana, 21.4% of nurses in Eskisehir, 10.6% of 
nurses in Kocaeli have 11-15 working years expe-
rience [14, 13, 2, 12]. The reasons of having high 
amount of work years in our study according to 
other studies are that our hospital is in the tourism 
territory, and therefore to be preferred. In additi-
on, nurses are experienced in their profession. The 
number of beginners is less. This may be due to 
not recruiting new nurse staff.

It has been observed that 62.9% of the nurses 
worked overtime in our study. According to the 
Civil Servants Act No. 657, official working hours 
is 8 hours a day [16]. Frequently and in a conti-

nuous manner overtime work will null the legal 
regulations related to the normal working hours 
and employees, and it will lead to detrimental 
conditions to emerge of the working hours [17]. 
Nurses are working more hours than allowed by 
the law to work. The reason of this situation is that 
nurses have to serve with a smaller number of em-
ployees.

More than three-quarters of nurses worked in 
shift work (77.3%) and night work (84.0%). It was 
stated in a research conducted in Izmir, 20.8% of 
the health care workers worked in shift work and 
56.7% of them worked in the night work. The 
night work forms are duty work (41.6%), on call 
(4.5%), and come to night (10.6%) [18]. Making 
the shift work is a method that has been used qu-
ite widely and for a long time to organize wor-
king time and it is a classic example of a dilemma. 
The social disadvantages against economic ad-
vantages. There are economic benefits in case of 
implementation, because it allows the use of full 
production capacity. However, it includes social 
disadvantages due to breaking the normal order of 
life of employees [17]. The shift work is a source 
of stress alone. Lack of compliance by the body 
during the day and night, unsufficient daytime 
sleep, REM sleep interruptions cause weakness 
and fatigue [19]. 

More than 12 hours work for emergency ser-
vice work shifts are not proper [20]. 63.4% of Iz-
mir physicians stated that shift work is a source 
of stress [21]. It was found that absent-mindedne-
ss, depression, anger, fatigue and anxiety scores 
were high, vigor scores, systolic blood pressure, 
heart rate, plasma ACTH and cortisol levels were 
lower on the nurses who complete night shift as 
opposed to nurses who complete normal work in 
a study which measured the effects of the night 
shift on psychological status, cardio-vascular and 
nerve-hormonal system in a hospital in Japan [22]. 
It has been observed that nurses are working in 
shifts and night time with high ratio. Work shift 
and night work have negative effecst on general 
health status of nurses.

Violence against women in the workplace is 
increasing each passing day. It has been reported 
that especially female workers who work in ho-
usehold professions and in the entertainment bu-
siness encounter with workplace violence in the 
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Philippines and an average of 20 workers were 
killed and 18,000 were attacked in a week in the 
U.S [3]. Of the 68% of emergency service wor-
kers faced with violence in Canada, 60% of them 
reported there is a significant increase of violen-
ce [23]. Studies show that nurses more frequently 
encounter with violence as opposed to other he-
althcare professionals [24, 25]. The violent enco-
unter prevalence of nurses varies. More than 30% 
of nurses in Colorado [26], more than one-third of 
nurses in the United States [27], 60.3% of nurses 
in Duzce experienced violence [28]. 

According to the literature workplace violen-
ce encounter rates of nurses are high, however we 
have found them to be slightly higher in our stu-
dy (85.8%). The reason for this situation may be 
difference on perception of violence, and different 
cultural characteristics.

60% of emergency room nurses in the United 
States have suffered violence by the patient [29]. 
It is reported that the source of the side applying 
physical violence to nurses are 95% of the time 
the patients in emergency departments, 100% of 
the time the patients in psychiatric wards in Ca-
nada [30]. 51% of attackers are patients in Kuwa-
itte [31]. It was determined that 47.0% of nurses 
have suffered violence by the patients in Ireland 
[26]. This rate was found less (41.7%) in our stu-
dy. Most nurses met violence by patients’ relatives 
(70.4%), and least by their colleagues (17.2%). 

The results of a research conducted in Erzurum 
supports our study; nurses met violence by pati-
ents’ relatives 59.8% of the, 22.7% of the time by 
patients, 13.1% of the time by colleagues [32]. As 
seen there are differences on the sides who apply 
violence to nurses. The most important reason for 
this difference is they may have different cultural 
characteristics. More studies are needed on this 
subject. However, there is a known fact that nurses 
are constantly in communication with patients and 
their relatives. The risk of violence increases when 
the interactions increase with the patient according 
to a study conducted in the United States [33].

Physical violence in the workplace is one of the 
crucial questions of the working life. According to 
the report for the year of 2000 (European Founda-
tion, 2000), 9 million workers are facing physical 
violence in the European Union countries. Accor-
ding to the results of the study conducted in 15 EU 

member countries and participated by 15,800 pe-
ople, 4% of workers (6 million employees) were 
exposed to physical violence [34]. The incidence 
of physical violence towards the health care indu-
stry is increasing every day. It has been reported 
in the Synthesis report 2002 that the frequency of 
physical violence was 6% in Brazil, 9% in Bulga-
ria, 6% in Lebanon, 17% in South Africa and 10% 
in Thailand in the healthcare business [35]. Nurses 
in the healthcare sector are often faced with physi-
cal violence. 23.1% of nurses have faced with 
physical violence in our study. 

Other studies support our results. It was re-
ported in a study conducted in Adana that 16% 
of nurses in Adana [13], 30.7% nurses in Bursa 
experienced physical violence [36]. It has been 
reported at the study conducted by the American 
Nurses Association 17% of nurses were exposed 
to physical violence [27]. This ratio was found to 
be 13.2% on 100 nurses per year in the Minneso-
ta/USA [37]. The frequency of physical violence 
encounter of nurses is high in the workplace, but 
also other health professionals, especially emer-
gency employees and 112 employees are exposed 
to physical violence in the workplace. It was re-
ported that 19.6% of 112 emergency and hospital 
emergency room workers in Samsun and, 16.8% 
of 112 emergency workers in Izmir encountered 
with physical violence [38, 39]. 

It has been stated that 57% of emergency ser-
vice workers were exposed to physical assault 
in Canada [23]. 20.5% of doctors in primary he-
althcare centers in Izmir and 15.3% of other em-
ployees encountered physical violence [40].

Violence is common among health professio-
nals in health sectors in all countries. More than 
half of healthcare workers were affected in types 
of violence such as verbal violence. According to 
Synthesis Report 2002, verbal violence is more 
prominent than physical violence in the EU coun-
tries health sector [35]. It has been reported that 
98.5% of nurses working in emergency depar-
tments in Izmir, 91.1% of the nurses in Kocaeli 
[41], 47.8% of nurses in Adana have faced verbal 
violence [13]. It has been reported that more than 
half of nurses (57%) were threatened or suffered 
verbal violence in a survey conducted by Ameri-
can Nurses Association [27]. 48% of nurses suffe-
red verbal violence in the last 6 months in Kuwait 
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[42]. It was found that 95% of nurses met with 
verbal violence in the last 12 months in Austra-
lia [43], more than half of the nurses working in 
the emergency room suffered verbal and physi-
cal violence in Ireland [44]. According to the re-
sults of the study conducted in three hospitals in 
Erzurum; 87.6% of the nurses reported that they 
encountered verbal violence in the past one year, 
60.6% of them in the previous six months [32]. 
The frequency of encounter with verbal violence 
of nurses (77.2%) in our study is consistent with 
other studies. The causes of the high frequency of 
verbal violence in the workplace can be that the 
application of verbal violence is easier compared 
to other types of violence, more difficult to prove 
the presence of and resulting in a lighter criminal 
sanction. 

It is known that women more frequently face 
sexual assaults. It was reported in a study conduc-
ted in Canada that 50% of women faced physical 
and sexual assault, 18% of assaults resulted with 
physical wounds [3]. 2% of workers in the EU (3 
million employees) were exposed to sexual hara-
ssment [34]. Many women, especially working 
in the home and entertainment professions, often 
face violence in the Philippines. It has been repor-
ted by the Occupational Health and Safety Autho-
rity in Germany that 93% of women were exposed 
to sexual harassment in the workplace throughout 
the their professional lives [3]. 75% of nurses 
were exposed to sexual violence in the workplace 
in Warsaw [5]. 57% of nurses in Canada, 79.0% 
in Adana faced with sexual violence [45, 13]. 
The frequency of sexual violence in nurses who 
participated to our study was lower (18.7%) than 
others. The reason for this situation can be explai-
ned by our country’s customs, traditions and tradi-
tional social structure of women that can include 
hiding cases of sexual violence.

World Health Organization particular stressed 
the importance of psychosocial aspects of work 
and in work-related psychosocial factors while 
determining the strategies of “Working People’s 
Health” [46]. Psychological violence (mobbing) 
is one of the psychosocial factors that employees 
often faced. It has been found that 54% of UK 
employees, 11% of German employees, and 8% 
of EU employees were exposed to mobbing [34]. 
8.3% of employees in Denmark, 28% of em-

ployees in Spain were exposed to mobbing [47, 
48]. According to the National Institute for Occu-
pational Safety and Health at Work in Germany, 
11.3% of all employees were victims of mobbing 
in their working lifetime, women are under risk 
75% more than men [49]. Mobbing more often is 
seen in Health employees than other employees. 
According to Synthesis Report 2002; mobbing / 
bullying is seen as often as, 30% in Bulgaria, 22% 
in Lebanon, 21% in South Africa, 15% in Brazil, 
11% in Thailand, 10% in Australia in the health 
sector [35]. The frequency of mobbing was 28.8% 
at the two public service hospitals in Kütahya [50]. 
It has been found that 55% of employees of health 
and education organization sectors are exposed to 
mobbing in Bursa, health care workers were un-
der the most risk [51]. It has been reported that 
19.7% of nurses were exposed to mobbing in Tha-
iland [52]. It has been found that 31.1% of primary 
health care workers were exposed to mobbing in 
Mugla [25]. While the annual rate of physical vi-
olence was 13.2% per 100 nurses, annual rate of 
mobbing was 38.8% in the United States [53]. It 
has been found in our study that the frequency of 
encounter with psychological violence (mobbing) 
for nurses (66.7%) is higher than in other studies. 
All of the nurses were women in our study, this 
situation may have increased the ratio of violen-
ce in our study. In addition, generally the causes 
of higher frequency of encounter with mobbing 
according to all health workers are that all staff 
nurses are women, being in close relationship with 
patients and their relatives, and more time alloca-
tion to patients.

There has not been found any data related 
with encountering textual violence of nurses in 
workplace in the literature. Thenfore this subject 
has not been discussed. More studies are needed on 
this subject. 22.9% of Izmir municipal police offi-
cers were exposed to textual violence [54]. 10.4% 
of nurses in our study reported that they were 
exposed to textual violence. The causes of the low 
frequency of textual violence in the workplace can 
be that textual violence has a high quality of evi-
dence and more criminal enforcement.81% of 112 
workers reported that they anticipate an encounter 
with violence in Izmir [39]. This study supports 
our work (91.3%). This high ratio of concern may 
affect nurses’ mental health.
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Almost all of the nurses reported that the em-
ployers did not take any protection measures in the 
workplace against violence. The number of people 
who think protection measures were taken aga-
inst violence was relatively low in the workplace 
(7.1%). The taken protection measures were; se-
curity officers, police support, medical support, 
and in the form of an oral agreement. Obligation 
to take measures of protection belongs to the em-
ployer.

Conclusion

In conclusion, the nurses who have underta-
ken an important task for public health face a high 
ratio of violence in the workplace. Nurses’ enco-
unters with violence should be avoided. Firstly, 
nurses should take sufficient amount of and con-
tinuous in-service training prior to coping with 
issues. The relevant state departments should be 
informed about the risk factors of the working 
environment of nurses. Nurses should be monito-
red continuously and regularly in terms of health 
outcomes. Follow up structures should be deve-
loped. In the long run, training such as; defense 
training, judicial and administrative reporting, and 
training related to the legal process (to obtain the 
rights and protection of possible legal problems) 
should be given to nurses. Counseling, moral, 
mental aspects of protection and treatment should 
be provided to nurses. The cooperation among the 
institutions (municipalities, police forces, univer-
sities, hospitals, etc.) should be establised and co-
ordinated efforts (meetings, seminars, etc.) shold 
be performed.
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Abstract

Introduction: In spite of spending lots of 
cost in hospitals, again there is a great difference 
between accessible resources and required ones 
Therefore it is really necessary to evaluate resour-
ce consumption rate and also energy wasting in 
hospitals accompanied with submission a suitable 
pattern and applicable guidelines.

Methods: This paper is a descriptive , cross-
sectional  study through which we could calculate 
the break down list of costs and also break down 
list of 2nd chapter of budget costs plus 2nd chapter 
of governmental hospitals costs throughout the co-
untry. Then it was possible to make a comparison 
between the share of energy carriers costs to the 
cost of  health section in 2009 (before  targeting 
of subsides) & 2010 (after targeting of subsides).

Results: According to the studies, the share of 
energy carriers costs to the cost of health in 2009 
was equal to 1.8 and in 2010 it was 2.4 (free from 
applying new rates of energy carriers). Also the 
rate of water, electricity, gas, telephone, fuel and 
communications costs against 2nd chapter of  he-
alth  section in 2009 was equal to 3.8 and in 2010 
was 4.7.

Conclusion: In order to increase economy po-
tential in energy consumption at hospitals, it is ne-
cessary to follow up national economy regulations 
for all constructions and implementation a suitable 
energy management law for upgrading any usage 
of specialists for applying new guidelines in the 
field of energy consumption reduction and impro-
vement  of economy culture.

Keywords: energy consumption, optimization, 
health care, cost

Introduction

Daily increase of services in organizations is 
one of the most important problems in most un-
der-developing countries. The real reason is the 
increase of demands for receiving more services 
in compliance with suitable social standards and 
criteria. Some of the reasons for serious tendency 
towards optimization of consumption and impro-
vement of profitability of services sector are the 
increase of volume of this sector and upgrading 
the expectation level of people for increasing the 
efficiency and effectiveness from one side and 
huge costs of public sector along with budget 
shortage of government on the other. Meanwhile 
today we have Health Section as the most impor-
tant sectors and even one of the special indexes of 
development & social welfare. Hospitals are certa-
inly the most fundamental and applicable parts of 
this section. Therefore there is a serious increase 
in costs of this sector within last years while about 
%60 of total costs of health section belongs to hos-
pitals(1-2). Furthermore, quick increase of health 
costs in comparison with incomes in developing 
countries accompanied with economic crisis and 
lack of budget, made all hospitals face with a lot of 
problems and tolerating heavy pressures for con-
trolling and reduction of costs. Health section has 
%5 of domestic gross production in developing 
countries with %5-10 of governmental costs. But 
in most of countries we have serious bottlenecks 
for Health sector. As a result any optimization of 
energy consumption and improvement of effici-
ency of this section has a special importance. 

In spite of great amounts which may be appli-
ed for hospitals, again there is a great difference 
between growth of accessible & required resources 
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in this part(3). Regarding economic infra structu-
res and serious damages in case of facing with any 
fluctuations in monetary & merchandise markets, 
it seems that these problems would be twice upon 
targeting subsides. In addition besides increasing 
demand for receiving of goods and health  servi-
ces but the hospitals are always facing with limita-
tions of resources. In a way that it is impossible to 
meet all customers’ needs in this section.

Some of other challenges of health system are 
wasting of resources and lack of efficiency in be-
nefiting from these resources especially at hospi-
tals. Therefore the most important and applicable 
guideline is the efficiency and optimization of 
energy consumption for further evaluation and 
measurement of health systems like hospitals. 
As a result, all managers and economist had pay 
attention to have a good evaluation of energy op-
timization in different parts of this system within 
recent decades. (4)

For the purpose of finding a solution for energy 
wasting and further evaluation of this part, not 
only it is necessary to consider real expenses 
of hospital and its processes but also we should 
make managerial policies and functions as well. 
Therefore energy management will provide a fra-
mework for these assumptions. Any analysis of 
costs & production services of hospital related to 
allocation of resources may specify the efficiency 
of hospital functions and designing of profitable 
policies for it.(5)

There are a lot of studies in the field of costs & 
consumption of resources and energy at hospitals 
from 1986. Studies show a wide range of damages 
to this sector while according to the estimation of 
World Health Organization about %40 of  total re-
sources are wasting in health section.(6) On the 
other hand the mentioned resources are so much 
important due to the volume and type of hospital 
functions which may be maintained by upgrading 
the efficiency. For instance, a study at Malawi 
showed that a non-applicable operational manage-
ment may cause %40 economy in non-personnel 
costs of hospital.

Regarding the important of this item, followin-
gs are different reasons for energy consumption 
growth at all state’s hospitals:

- Increasing the number of hospital beds

- Entrance of new tools & equipment for 
energy consumption specially electrical 
tools at par clinical departments

- Increasing the social welfare level(7)
- Changing in hotel necessities of hospitals 
- Differentiation of climatic condition & 

increasing the needs to electrical heating/
cooling systems

- Cheapness of energy rates and tariffs prior 
to subsides targeting

- Low level of outputs & profitability of 
electrical tools throughout the country

- Lack of respecting correct energy 
consumption pattern by personnel and 
patients

- High level of wastes in energy at building 
& hospital constructions(8) 

Therefore, it seems that we should evaluate any 
consumption  and estimation of energy wasting at 
State’s hospitals accompanied with submission a 
suitable pattern and applicable guidelines as men-
tioned in present study.

Materials and methods

This paper is a descriptive , cross- sectional  
study through which we could calculate the bre-
ak down list of costs and also break down list of 
2nd chapter of budget costs plus 2nd chapter of 
governmental hospitals costs throughout the co-
untry. Then it was possible to make a comparison 
between the share of energy carriers costs to the-
rapeutic section costs in 2009 (before targeting of 
subsides) & 2010 (after targeting of subsides).

This is an applicable research because all fin-
dings and results of it could be useful for persons 
in charge of hospitals and generally all policy ma-
kers and health managers in health section.

Findings
Unfortunately there is not a fundamental func-

tion for manner of energy consumption at different 
buildings of Health Centers and  reducing ways 
of it. But after globalization of economy & trade, 
consumption energy price will reach to internati-
onal price levels. Also upon targeting the subsides 
and increasing of energy & fuel costs, and also li-
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mitless consumption of it we will witness of great 
damages to national capitals and economic chain 
of country with serious challenges for profitabi-
lity of hospitals and other health centers. As a re-
sult any finding of economic ways at therapeutic 
centers and study of Health Economy for further 
controlling of costs and analysis of costs operati-
on and applying of suitable policies will be led to 
increasing of efficiency and reduction of energy 
wastes and also better allocation of resources and 
finding good processes with a clear image of re-
sources consumption behavior at different organi-
zations. 

For this purpose, there are different operators 
for providing of Financial Health at public secti-
on as follows: Central & provincial government, 
Ministry of Health  and Medical sciences Univer-
sities as the affiliate of Ministry of Health, Armed 
forces, other central governmental organizations, 
Municipality, health Services Organization, Soci-
al Security Organization, Broadcasting, Institutes 
& Companies, Banks, Oil Co., Complementary 
Insurance Co. Also there are different operators 
at private sector as follows: Families, Non-pro-
fit institutes for servicing of families and foreign 
assists. Then such multi-trustees situation could 
be considered a threat for this part. According to 
the previous studies on National Health Accounts 
of Iran, total average growth rate of health costs in 
1995 to 2007 was about 6.1 from a negative mini-
mum 4.4 up to maximum 15 through the mentio-
ned years. In the same study we have fixed price 
index of 1997 against 2007 equal to a sum of Rls. 
336397 with a growth of 1.5 in comparison with 
1995 (with a fixed price of Rls. 205491). Then 
we have different factors for mentioned per capi-
ta increase like changing of gender pyramid and 
disease model and cultural changes of people for 
more benefits from health services and supplier of 
induce demand for recognition services. In spite 
of all efforts of government to cover any costs of  
Health & Therapeutic costs, but people are under 
the pressure of such a financial load which may 
cause expensive costs for a family. It is in a way 
that %58 of total health & therapeutic costs has 
been paid by people in 2007 (Direct payments out 
of pocket).

Regarding the results of any energy wastes 
for government and especially people, we have 

supplying of suitable services and betterment of 
hospital efficiency as the first priority and appli-
cable by consumption management of resources 
and energy. In order to have a good consumption 
management, we should apply smart investment 
through benefiting from modern & audited tech-
nologies as well. Regarding today discussions 
about targeting of energy subsides, energy has a 
special role in costs basket than before, Therefore 
by targeting energy price we may increase its sha-
re in price of products and also inevitable optimi-
zation of energy consumption.

According to the statistics, the severity of 
energy consumption in Iran is about “15” times 
more than Japan and “2” times more than China 
and “2.5” times more than average rate of the 
world, Unfortunately it is a serious statistics and 
may cause a worrying situation as well. We do not 
have any exact information and statistics about 
energy consumption at hospitals. But according 
to some case studies, it is obvious that fossil fuel 
consumption index was 3000 Mj/m2 before opti-
mization and then 1800 Mk/m2 after optimizati-
on with electricity index of 130 kWh/m2 before 
optimization and then 100 kWh/m2 after that for 
which the economy potential is more than %20.

According to the latest statistics, Iran has the 
highest rate of energy consumption among all ma-
jor supplying & consuming countries in a way that 
energy consumption of Homes & Public section 
(hospitals & therapeutic centers include in this 
rate) in 2008 was more than 410 million crude oil 
barrels and/or $35 of total energy consumption 
of country (as the greatest supplier). On the other 
hand and according to all studies, there is an esti-
mation of energy consumption reduction of %49 
to %50. Then with a simple calculation it is under-
standable that financial value of such a reduction 
will be an annual rate of $10 billion. According 
to a study made by Energy group of Danesh Paj-
ouhan Foundation, energy consumption of hospi-
tals is about two times more than residential com-
plexes and administrative apartments and hotels. 
Hospitals have complex systems and in case of a 
small change it will be effective on all other parts. 

In another study by Budget & Measuring Cen-
ter of Ministry of Health and Medical Education, 
the share of total costs and 2nd chapter costs to 
total 2nd chapter costs have been measured in a 
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governmental hospital as well. According to the 
studies of Budget & Measuring Center Studies, 
the operation rate of energy carriers costs to the-
rapeutic section in 2009 was 1.8 and in 2010 it 
was equal to 2.4 (without applying of new rates of 
energy carriers). Also the rate of water, electricity, 
gas, telephone, fuel and communications costs 
against 2nd chapter of health  section in 2009 was 
equal to 3.8 and in 2010 was 4.7. (Any compari-
son of other costs within these two years has been 
inserted in table 1. Needless to state that all rates 
of 2010 have been calculated after subsides targe-
ting and with assuming a lack of change in energy 
consumption rate).

Conclusion

As the high costs operation unit of Health 
system, Hospitals are always facing with resour-
ces limitation. According to a report in 2007 
issued by World Health Organization, all public 
hospitals receive close to %80 of Health System 
resources while is only %20 for their output(5). 
Since financial resources of hospitals are suppli-
ed through allocation of budget and on centralized 
form and due to targeting of subsides and incre-
asing the price of energy & resources, hospitals 
are facing with different problems like lack of 
technical & special efficiency, lack of covering 
low-income & poor groups and also weak res-
ponding to beneficiaries(9). Therefore it is nece-
ssary to have pay attention to the costs, income 
and energy / resources management  in  hospitals 
especially at governmental hospitals. Regarding a 
limited scope of governmental credits for hospi-
tal section, targeting of subsides may specify the 

Table 1. The comparison of energy consumption costs in 2nd chapter of health  section between 2009 and 2010

Different types of energy carriers at 
governmental hospitals

Average of energy carriers rate to total seasons (%)
Before targeting of subsides 

(2009)
After targeting of subsides 

(2010)
Heavy vehicles fuel (Gasoline) 0.1 1

Automobile fuel (Benzene) 0.2 (400 tooman/Liter) 1.3 (700 tooman /liter)
Consuming water 1.8 5.4
Post & Internet 0.1 0.1

Telephone & Communications 0.3 0.3
Consuming electricity 0.8 2.1

Consuming gas 0.5 2.5

necessity of optimized management of these re-
sources than before. As a result hospitals have the 
highest potential in energy consumption reduction 
among all other buildings according to the studies 
of Energy group at Danesh Pajouhan Foundation. 
Therefore modification of this part may cause a 
considerable  impact on energy consumption rate. 
Since we have energy consumption rate of hos-
pitals is averagely 2.5 times more than commer-
cial buildings with a consumption reduction from 
%20 to %44, therefore we should apply an exact 
energy auditing for optimization of energy con-
sumption by the help of personnel and specialists. 
Any necessity of applying energy management at 
hospitals is more required than before. The real 
purpose of energy management is improvement 
of energy efficiency and reducing total costs and 
promotion of effective information & managerial 
methods for reasonable benefits from energy and 
seeking optimized methods for further increase of 
energy investment output.(10)  It is possible thro-
ugh various researches and reducing the effects of 
a shortage or stop in energy supply on system ope-
ration. Therefore considering correct management 
of resources at hospitals as an economic agency and 
optimized usage of facilities and energy provide no 
more chance only to apply any analysis and method 
for further reducing of wasting these resources.

It seems that major reasons in lack of energy 
efficiency at State’s hospitals are lack of standar-
ds for energy consumption at hospitals and lack 
of trustees for optimization of energy consump-
tion (energy management), incorrect benefit from 
modern technologies lack of respecting natio-
nal regulations of country, low level of technical 
knowledge of occupied people at different wards 
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of hospitals, lack of enough knowledge of techno-
logy users in the field of optimization of energy 
consumption and also high level of energy con-
sumption.

Jabbari in his study about hospital building and 
energy profitability, believes that the first job for 
managing energy  consumption is energy audi-
ting and feasibility studies as a standard method 
in the world. Also it is possible to benefit from 
tens of companies in the field of energy services. 
Any applying of national rules and regulations of 
building especially Article 19 by supervisor en-
gineer has a great role in optimization of energy 
consumption as well.(11). In addition and with 
regard to a study by Energy Consumption Optimi-
zation Organization, any application of consump-
tion optimization guidelines in building & engine 
house may cause an economy potential in electri-
city & fuel consumption respectively %30 & %21 
as well. Benefiting from vehicles is applicable in 
transportation sector of hospitals and as an effecti-
ve factor in energy consumption pattern. As a su-
bstitute fuel, natural gas may cause a considerable 
reduction in fuel consumption costs of hospitals 
and ambulances.

In another study by Hatam, it was possible to 
estimate economy potential in 2004. He has esti-
mated the same equal to %50 in a study on 25 
hospitals. He has stated various functions for op-
timization of consumption including continuous 
evaluation of functions, qualitative & quantitative 
improvement of services and further programming 
for better usage of resources Hatam in 2004with 
regard to the volume of hospital operations.(12) In 
another study by Rey in England, he has estimated 
energy costs equal to %3 of total operation bud-
get of the hospitals with a %3-%10 of economy 
potential as well. Meanwhile energy consumption 
rate is more in our country with more possibilities 
in energy consumption reduction.(13) One of the 
economic ways in energy consumption at Health 
Section, as stated in Lancet Magazine, is benefi-
ting from different energies with lower damages 
to environment including solar energy instead of 
fossil ones. (14) In 2010, Armstrong introduces ar-
chitecture & engineering of hospitals as an impor-
tant factor in reducing energy wastes. Of course 
he believes that special architecture & engineering 
should be applied for hospitals in accordance with 

the relevant environment.(15) 
According to the Hospitals Structure & Desi-

gning Magazine published at U.S.A, energy con-
sumption management at hospitals depends upon 
the type, size, place and structure of it. It is assumed 
that energy management programs need a daily 
measurement of functions and specifying the duti-
es of all managerial levels in relation with energy 
wastes reduction. The above-mentioned magazi-
ne introduces any daily evaluation and control of 
energy consumption as a success key in reducing 
of energy consumption and increasing the effici-
ency accordingly.(16) From theoretical viewpoint, 
generally it seems that applying of suitable & sci-
entific economic methods like measuring of time / 
job for compliance usage from resources with re-
gard to the volume of functions and different met-
hods of estimation could be more applicable as a 
tool for further policy making like random terri-
tory analysis & data coverage analysis as well. It 
is only for better management of resources and re-
ducing of costs which is higher than a research in 
itself. The major motivation of applying scientific 
& applicable methods is optimized usage of physi-
cal, technological and current energy resources.

Then according to a report issued by Ministry 
of Health in 2002 and a study on %91 of total hos-
pitals under the coverage of the mentioned mini-
stry, about %14 of hospital beds are out of usage. 
Therefore it may naturally cause overhead costs 
and high level of energy wastes resulted from lack 
of management and indifference position against 
benefiting from energy consumption resources at 
hospitals. Followings are practical & applicable 
aspects for optimization of energy consumption at 
hospitals:

- Heating insulation of walls, ceiling and 
floors

- Two –layers windows with suitable sealing 
- Double rows of entrance doors & automatic 

open/close facility
- Replacement of lamps & benefiting from 

low-consumption lighting 
- Installation of sensor at rooms & corridors
- Replacing of fuel
- Applying of Alert systems
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Furthermore and in order to increase economy 
potential in energy consumption at hospitals, it is 
necessary to follow up national economy regula-
tions for all constructions and approving/imple-
mentation a suitable energy management law for 
upgrading any usage of specialists for applying 
new guidelines in the field of energy consumption 
reduction and improvement of economy culture.
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Abstract    

The protozoon Entamoeba histolytica is 
an agent of human amoebiasis. Amoebiasis is 
common around the world, especially in tropical 
and subtropical regions. About 90% of infections 
are asymptomatic, while the remaining 10% are 
characterized by dysentery and abscesses obser-
vable in the liver or other organs. The liver is the 
organ most commonly affected by extraintestinal 
amoebiasis. Pulmonary and invasive amoebiasis 
is seen in 2-3% of patients, but isolated pulmo-
nary amoebiasis is rarely seen in the pediatric age 
group. In this study, a 14 year old male patient 
diagnosed with isolated pulmonary amoebiasis 
is presented. Diagnosis was based on the detecti-
on of trophozoites through direct examination of 
bronchoalveolar lavage fluid obtained by flexible 
bronchoscopy, and the presence of amoebic IgG in 
the blood. Three weeks of metronidazole combi-
ned with antimicrobial treatment significantly im-
proved the patient’s clinical and radiologic findin-
gs. The aim of this report was to present a rare case 
of childhood pulmonary amoebiasis without liver 
or other organ involvement and to demonstrate the 
efficacy of flexible bronchoscopy for diagnosis.

Keywords: Children; amoeba; lung; bronchos-
copy

Introduction

Entamoeba histolytica is a protozoon belon-
ging to the family Amoebozoa. E. histolytica has 
two forms: trophozoites and cysts; the cysts are re-
sistant to stomach acid. Contagion usually occurs 
through contaminated food and only rarely thro-
ugh contaminated water. Contagion through con-
taminated water is not often seen as nutrients.(1) 
Zoonotic transmission has not been reported. 

Amoebiasis is the second most common pa-
rasitic disease in the world and the third most 
common cause of death, after malaria and schisto-
somiasis. Amoebiasis occurs primarily in Central 
America, South America and India and is endemic 
to all tropical and temperate regions.(2) Pulmo-
nary amoebiasis is often related to amoebic liver 
abscesses and affects 2-3% of patients with inva-
sive amoebiasis. Isolated pulmonary amoebiasis 
without liver involvement is generally thought to 
be caused by hematogenous spread.(3) A diagno-
sis of E. histolytica can be determined via micros-
copy, serology, stool antigen detection, culture, 
and molecular biological methods. We aimed to 
compare the clinical and radiological findings of 
our isolated pulmonary amoebiasis case with the 
literature.

Case

A 14 year old male patient with no history of 
pulmonary complaints presented to a pediatrici-
an complaining of cough, fatigue, and anorexia. 
He was thought to have atypical pneumonia, and 
the pediatrician prescribed 10 days of oral clarit-
hromycin therapy. A few days post-treatment, the 
patient complained of brown sputum, and an an-
terior-posterior chest X-ray was taken. The pati-
ent was referred to our pediatric chest clinic due 
to a mass in his lung. Chest radiography revea-
led an air-fluid level in the lower lobe of the right 
lung, and the patient was admitted to our center 
for further evaluation and treatment. Neither the 
patient nor his family had any related medical hi-
story. At his physical examination, the patient’s 
temperature was 36°C, respiratory rate was 20 
breaths/min, blood pressure was 90/60 mm/Hg, 
and the middle and lower zones of the right lung 
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had decreased breath sounds. No remarkable fea-
tures were detected during additional examinati-
ons and questioning. The laboratory findings were 
as follows: erythrocyte sedimentation rate, 39 
mm/h; CRP, 0.3 mg/L; white blood cells, 8,870/
mm3 (polymorphonuclear leukocytes (PNL) in 
the peripheral blood smear, 60%; lymphocytes, 
38%; eosinophils, 2%); total IgE, 503 IU/L. The 
appearance of an abscess with an air-fluid level 
was observed on posterior-anterior chest radio-
graphy in the lower lobe of the right lung (Figure 
1). An abscess cavity or cyst-like lesion, 7.6x6 cm 
in size, in the posterobasal lung segment was no-
ted in the patient’s tomography report, completed 
one day before his admittance to our clinic (Fi-
gure 2). At admission, treatment with clindamycin 
and ampicillin-sulbactam was started. On images 
from the fourth day of treatment, the lesion appe-
ared to be a cavity, so flexible bronchoscopy was 
planned to obtain sputum. The patient had an 18 
mm PPD test but no tuberculosis. Acid resistan-
ce was negative in the patient’s bronchoalveolar 
lavage fluid, obtained from the region nearest the 
lesion segment. Tuberculosis and anaerobic cultu-
res were seeded from the lavage fluid, and amoeba 
trophozoites were directly observed. The serum 
hemagglutination test for echinococcis, sent at 
the time of hospitalization, was negative. Howe-
ver, the indirect hemagglutination IgG antibody 
titer for Entamoeba histolytica was 1:640. As a 
result, the patient was diagnosed with pulmonary 
amoebiasis and treatment with clindamycin and 

ampicillin-sulbactam was continued. Abdominal-
pelvic ultrasound and other audits found no addi-
tional organ involvement besides the lungs. Chest 
tomography was performed at the end of the first 
week. Two interconnected plural cystic lesions 
were detected in the posterobasal region of the 
lower lobe of the right lung, the largest 40x27 mm 
in size and the smallest 30x30 mm, using contrast-
enhanced thorax tomography (Figure 3). Thorax 
tomography showed a marked decrease in the size 
of the abscess, therefore, treatment was continued. 
The patient’s amoebic lung abscess was determi-
ned to be isolated, and the patient was discharged 
after the abscess had healed.

Figure 1. Posteroanterior lung radiography. Opacity 
is observed in the right paracardiac region with an 
air-fluid level. Although the lesion seemed to involve 
the liver on lung radiographic images, no lesion is 
observed on the liver CT.

Figure 2. Parenchyma window in axial sections. The 
abscess is observed with an air-fluid level in the po-
sterobasal segment of the right lung. The abscess is 
ovoid with a smooth border and measures 7.6x6 cm.

Figure 3. Axial mediastinal window and coronal 
parenchyma window. CT investigations of the thick-
walled lesions with air-fluid levels located on the 
diaphragm in the posterobasal segment of the right 
lung.
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Discussion

Isolated pulmonary amoebiasis without liver 
involvement is rarely seen, even in regions ende-
mic for amoebiasis. Amoebiasis can spread to the 
lungs directly from a liver abscess, or can spread 
via the transdiaphragmatic lymphatic transport, 
the hepatic veins, the ductus thoracicus, or the he-
morrhodal veins. Our patient had no predisposing 
factors except living in a subtropical region.

The liver is often involved in amoebiasis, and 
lung involvement is seen in 15-20% of patients 
with liver involvement.(1,2) Complaints often 
include coughing and brown sputum when ope-
ning the bronchia;(4) the patient in our study had a 
history of both. Pulmonary amoebiasis often appe-
ars on chest radiographs in the form of an abscess 
in the lower lobe of the right lung. One abscess, 
76x60 mm in size and located in the posteroba-
sal region of the right lower lobe, was observed 
in the patient’s first tomographic images. After the 
first week of treatment, tomography showed the 
abscess in two pieces, 40x20 mm and 30x30mm 
in size, opening to a bronchus. The abscess was 
observed to be severely diminished on thorax 
tomographic images. Leukocytosis, anemia and 
eosinophilia may occur during the course of the 
disease, in which case, patients receive positi-
ve serology results.(5-7) In our case, the patient 
experienced moderate anemia, mild eosinophilia 
and high serum IgE. The serum hemagglutination 
IgG titer for Entamoeba histolytica was positive 
(1:640). A definitive diagnosis is made by demon-
strating the presence of E. histolytica trophozoites 
in the sputum or abscess, using fine needle aspira-
tion, as well as, in stool samples or pleural maid. 
Trophozoites are most commonly observed in the 
abscess material. We also identified trophozoites 
by directly examining the bronchoalveolar lavage 
fluid from our patient. Flexible bronchoscopy can 
be considered for patients with abscesses unres-
ponsive to antibiotic treatment, with atypical cli-
nical findings, and with abscesses which appear to 
have developed malign cavity, tumor and foreign 
bodies following aspiration.

Tumor biopsy, removal of foreign bodies, and 
draining the abscess all provide material which 
can be tested for microorganisms.(8) We initially 
interpreted the first tomography findings in favor 

of cavitary tuberculosis, and the patient’s tubercu-
lin test was positive, so we decided to use flexi-
ble bronchoscopy. Bronchoalveolar lavage fluid 
obtained during bronchoscopy excluded pulmo-
nary tuberculosis and demonstrated the presence 
of trophozoites, supporting the positive results for 
serum Entamoeba antibodies.

Treatment for pulmonary amoebiasis includes 
the improvement of hygiene, chest physiotherapy, 
and antibiotics to facilitate drainage of the abscess 
opening into a bronchus.  The duration of therapy 
is determined by clinical and radiological findings 
and by the patient`s response to treatment. Patients 
should be treated at least 2-3 weeks until fever and 
bad-smelling sputum disappear and the fluid level 
in the abscess no longer appears on radiological 
imaging. Medical therapy improves 44% of lung 
abscesses by the second week. In our case, the le-
sions had decreased in size by the end of the first 
week and had completely disappeared by the end 
of the third week. It should be noted that relap-
ses often occur in patients whose therapy was not 
sufficiently well-managed; for example, disease 
etiology was not determined or treatment-resistant 
microorganisms were not identified.(9)

Conclusion

In conclusion, amoebic abscesses should be 
considered, especially in endemic regions, in the 
differential diagnosis of pulmonary abscesses du-
ring childhood, and diagnostic factors should be 
sought in all obtainable body fluids. Furthermore, 
flexible bronchoscopy might be required to eluci-
date the etiology and best determine the treatment 
management of pulmonary abscesses in pediatric 
patients. 
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Abstract

Background and objective: The aim of this 
study was evaluation the effect of oral admini-
stration of different doses of gallic acid (GA) on 
dementia type of Alzheimer’s disease (AD) indu-
ced by intrahippocampal injection of beta amyloid 
(Aβ) in rats.

Methods: Forty eight adult male Wistar rats 
(300±20g) were used in this study. The animals 
divided randomly into six groups of 8 in each.  1) 
Control; 2) AD (received 1μg/μl Aβ into hippocam-
pal bilaterally), 3) Sham (received 1μl normal sali-
ne into hippocampal bilaterally), 4) AD+GA50, 5) 
AD+GA100, 6) AD+GA200,(mg/kg for ten days), 
7) AD+Veh, 8) Positive control (cont+GA100). 
Animals were anesthetized with intraperitoneal 
injection (i.p.) of ketamine HCl and xylazine. Aβ 
(1μg/μl in each site) was infused into hippocampal 
areas bilaterally at a rate of 1μl/5min using a 10μl 
Hamilton syringe connected to an infusion pump. 
Seven days after the infusion of Aβ animals were 
traind in Morris water maze to evaluate the spatial 
learning and memory. 

Results: spatial learning and memory in rats 
with AD induced with Aβ have decreased signifi-
cantly (P<0.05). Rats with AD that received Gallic 
acid for 10 days show significant improvement of 
spatial learning and memory (P<0.05). GA con-
sumption can improve spatial learning and me-
mory impairment induced by Aβ injection.

Conclusion: findings indicated that GA redu-
ces neural damage with respect to age. polyphe-
nolic compounds such as GA could reduce brain 
amyloid neuropathology and improve cognitive 
function by promoting non amyloidogenic-secre-
tase activity and inhibit oligomerization of Aβ. 

Keywords: Alzheimer’s disease; beta-amylo-
id; spatial memory; Morris water maze; rat

Introduction

Alzheimer’s disease (AD) is a neurodegenera-
tive disorder characterized by cognitive dysfunc-
tion. Beta-Amyloid peptide (Aβ) is known to be 
involved in the neuropathogenesis of AD. Aβ is a 
small protein which consists of 39–43 amino acid 
residues. It can exist in different forms, including 
monomers, oligomers, protofibrils, and fibrils 
(Nomura et al., 2005, Frozza et al., 2009).  

A hallmark of AD pathology is deposition of 
amyloid neuritic plaques comprised primarily of 
Aβ peptides in the brain. Accumulation of high 
molecular weight (HMW) soluble oligomeric Aβ 
species is hypothesized to initiate a cascade of cel-
lular events resulting in synaptic failure, neuronal 
injury, apoptotic neuronal death, and ultimately, 
cognitive and functional decline including deficits 
in spatial memory (Cleary et al., 2005, Ferruzzi et 
al., 2009). The disease process involves the dege-
neration of synapses and neurons in brain regions 
that play fundamental roles in learning and me-
mory including hippocampus, entorhinal cortex, 
basal forebrain, amygdale, frontal cortex, and in-
ferior parietal cortex (Mattson and Chan, 2003, 
Frozza et al., 2009). 

Substantial evidence indicates that excess of 
Aβ which aggregates into toxic fibrillar deposits, 
plays a central role in the etiology of Alzheimer’s 
disease. In support of this hypothesis, numerous 
in vitro and in vivo studies have reported on the 
neurotoxic effects of Aβ-related fragments (e.g. 
Aβ1-40 and Aβ1-42) in neurons derived from re-
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gions severely affected in AD. Although the preci-
se mechanisms mediating the toxic properties of 
Aβ have yet to be fully established. It has been 
proposed that they are associated with an increa-
sed production of reactive oxygen species (ROS) 
and apoptosis (Bastianetto et al., 2006).

Recent investigations suggest that Aβ may play 
a direct role in oxidative damage, suggested lipo-
protein oxidization is an important factor in AD, 
so that oxidative stress involves in the mechanism 
of Aβ-induced neurotoxicity and AD pathogene-
sis (McDaid et al., 2005).  Synaptic pathology is 
considered as a major and early contributor to the 
cognitive deficits and reduced cerebral activity of 
Alzheimer’s disease (Kim et al., 2001).

Oxidative stress (OS) and inflammation are 
thought to be major factors in brain aging and in 
age-related neurodegenerative disease (Engelhart 
et al., 2002, Shukitt-Hale et al., 2006). Humans 
and animals show increased motor and cognitive 
declines with aging , that are thought to be due to 
increased susceptibility to the long term effects of 
OS and inflammation (Joseph et al., 2005). The-
refore, it would seem that age-related deleterious 
effects on behavior and brain function could be 
retarded or even reversed by increasing antioxi-
dant and/or anti-inflammatory levels, and that the 
synergistic effects of combinations of antioxidants 
and/or anti-inflammatories, particularly phytoche-
micals (polyphenols), might be effective in this re-
gard because polyphenols possess potent antioxi-
dant properties (Shukitt-Hale et al., 2006).  Foods 
containing high levels of antioxidants may also 
slow the progression of AD, possibly by preven-
ting or neutralizing the damaging effects of free 
radicals (Kostrzewa and Segura-Aguilar, 2003, 
Hartman et al., 2006).

Memory as one of the basic cognitive functions 
( Sladjana et al.,2012 ). Extensive research into the 
potential therapeutic effects of antioxidants in the 
treatment of AD has produced promising results. 
Antioxidants have been found to improve cogni-
tive function in aged rat, and to prevent learning 
and memory deficits following intracerebroventri-
cular (ICV) infusion of Aβ (McDaid et al., 2005). 

Previous findings have suggested that reversals 
in age related cognition declines might be accom-
plished by increasing the dietary intake of fruits 
and vegetables, especially those identified as being 

high in antioxidant activity. These results suggest 
that polyphenolics in antioxidant-rich foods might 
be effective in forestalling functional age-related 
deficits. As has been seen with respect to red wine. 
Concord grape juice is a rich source of flavonoids 
that include gallic acid, catechins, epicatechins, 
quercetins, anthocyanins, and proanthocyanidins 
are potent antioxidants (Shukitt-Hale et al., 2006).

Gallic acid (GA) is an endogenous product fo-
und in plants (Shahrzad et al., 2001). It is widely 
distributed throughout the plant kingdom, where it 
is present either in free form or, more commonly, 
as a constituent of tannins, namely gallotannin 
(Niemetz and Gross, 2005). Strawberries, pi-
neapples, bananas, lemons, red and white wines, 
gallnuts, sumac, witch hazel, tea leaves, oak bark 
and apple peels are some of the natural products 
which are rich in GA (Chu et al., 2002, Wolfe et 
al., 2003). Regarding its biological activity, GA 
exerts anti-bacterial, anti-viral, anti-inflammatory 
and antioxidant effects and antimelanogenic acti-
vity via the inhibition of tyrosinase activity (Wol-
fe et al., 2003, Kim et al., 2006). It also inhibits 
high fat diet-induced dyslipidaemia, anti-prolife-
rative, pro-apoptotic and anti-tumorigenic effects 
against prostate carcinoma xenograft growth in 
nude mice (Kaur et al., 2009). GA binds to pro-
teins and key minerals such as iron, zinc and cal-
cium, and affects their bioavailability by forming 
insoluble complexes (Niho et al., 2001). Oxidative 
stress induced by reactive oxygen species (ROS) 
is strongly associated with the pathogenesis of 
various neurodegenerative disorders, including 
Alzheimer’s disease (Kyung et al., 2009). In the 
case of Alzheimer’s disease detected anthocyanins 
in rat brains after supplementation with berry and 
grape extracts (Casadesus et al., 2004).

So this study aimed to investigate the effects of 
oral administration of GA on spatial cognition de-
ficit in rat model of AD by intrahipocampal injec-
tion of Aβ.

Materials and methods

Animals 
Forty eight adult male Wistar rats (300±20g) 

were used in this study were obtained from central 
animal house of Ahvaz Jundishapur University of 
Medical Sciences (AJUMS). They were housed 
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individually in standard cages under controlled 
room temperature (20±2°C), humidity (50-55%) 
and light exposure conditions 12:12h light/dark 
cycle with free access to food and water ad libi-
tum. All experiments carried out during the light 
phase of the cycle (8:00am to 6:00 pm). Animal 
handling and experimental procedures performed 
under observance of the University and Institu-
tional legislation, controlled by the Local Ethics 
Committee for the Purpose of Control and Super-
vision of Experiments on Laboratory Animals. 

The animals divided randomly into six grou-
ps of 8 in each included: 1) Control; aged healthy 
rats,  2) AD (received 1μg/μl Aβ  into hippocam-
pal CA1 bilaterally), 3) Sham  operated rats (re-
ceived 1μl normal saline into hippocampal  CA1 
bilaterally),  4) AD+GA50 (received 1μg/μl Aβ 
into hippocampal  CA1 bilaterally and 50mg/kg 
GA by oral gavages for ten days), 5) AD+GA100 
(received 1μg/μl Aβ into hippocampal CA1 bila-
terally and 100mg/kg GA by oral gavages for ten 
days), 6) AD+GA200 (received 1μg/μl Aβ into 
hippocampal  CA1 bilaterally and 200mg/kg GA 
by oral gavages for ten days), 7) AD+Veh (recei-
ved 1μg/μl Aβ into hippocampal CA1 bilaterally 
and normal saline by oral gavages for ten days), 8) 
Positive control (cont+GA100, healthy rats recei-
ved most effective dose of GA (100mg/kg) by oral 
gavages for ten days.

Beta-amyloid peptide 1–42 (Aβ1–42)
 Beta- amyloid powder purchased from Sigma–

Aldrich Co., USA. It was solved in normal sali-
ne (pH=7.2) (Kim et al., 2001, Goryacheva et al., 
2010), at the concentration of 1μg/μl and solution 
was incubated at 370C for one week before use. 
The drug (2μg/2μl) was injected into hippocampal 
CA1 areas of rat’s brain bilaterally to induce the 
early stage of AD. 

Preparation of Gallic acid 
Gallic acid (Sigma–Aldrich Company, USA) 

was solved in normal saline. The Gallic acid 
(50,100,200 mg/kg) was adminisrered to rats 
orally for 10 days after AD induction (Ferruzzi et 
al., 2009).

Neurosurgery and drug administration
Animals were anesthetized with intraperito-

neal injection (i.p.) of 60 mg/kg ketamine HCl 
(Alfasan, Woerden–Holland) and 10 mg/kg xyla-
zine (Alfasan, Woerden–Holland). In brief, after 
anesthesia, animal head was fixed in a stereotaxic 
apparatus (Narishige, Tokyo, Japan) and Aβ (1μg/
μl in each site) was infused into hippocampal CA1 
areas bilaterally at a rate of 1μl/5min using a 10μl 
Hamilton syringe connected to an infusion pump 
(WPI 101i, USA). Infusion was done with coordi-
nations of AP; −4.8 from the bregma, ML; ±3.5, 
DV; −4 from dura mater, according to the Paxinos 
and Watson (Paxino and Wastene, 2006). After in-
fusion, the cannula left in place to additional 5min 
to allow the diffusion of drug completely. All ani-
mals allowed to recovery period  (7–10 days) be-
fore testing (Ferihan and Sibel, 2006).

The spatial cognition test 
Training apparatus 
A black circular pool (120 cm in diameter and 

80 cm in height) filled with tap water (27±2 ◦C) 
with a depth 60 cm was used (Widy-Tyszkiewicz 
et al., 2002). The maze divided geographically 
into four equal size quadrants and release points 
designed in each quadrant as north (N), east (E), 
south (S) and west (W). A hidden circular esca-
pe platform (12cm in diameter) was emerged 2 
cm below the water level and was located in the 
center of the northeast quadrant. Some fixed vi-
sual cues including computer, desk, shelves, po-
sters and illumination lights placed on the walls 
around the pool. A camera positioned above the 
center of the pool that connected to a computer to 
record the animal motions. An automated tracking 
system (Radiab ver. 2, Tehran, Iran) used to me-
asure the escape latency, swimming distance and 
speed (Doulah et al., 2009).

Habituation 
Twenty-four hours prior to the start of training, 

rats were habituated to the pool by allowing them 
to perform a 60 s swimming without the platform.

Training procedure 
Training, took place during the light phase of 

the cycle between 8:00 am and 5:00 pm. Seven 
days after the infusion of Aβ animals were su-
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bjected to the training procedure of one session of 
four trials (block) daily for four consecutive days 
in the water maze. In each trial, the animals were 
allowed 60 s to find the platform, then they were 
allowed to remain there for 30 s, if they did not 
find the platform within 60 s, animals were gently 
guided to the platform. After the completion of a 
trial, animals were returned to a holding cage for 
an inter-trial interval of 60 s. After 24 h of the last 
trial, platform was removed and the rats were re-
leased from southwest as a probe trial (consisted 
of a 60 s free swim period) and the time spent in 
the target quadrant was recorded (Doulah et al., 
2009).

Statistics
Data were expressed as mean±SEM and pro-

cessed by SPSS ver.17. Data were analyzed with 

Figure 1. Comparison of path length between gro-
ups: (A) there are no significant difference betwe-
en control and sham groups. (B) Path length was 
increased significantly in AD group during sessi-
ons 1–4 (*P < 0.05, **P < 0.01, ***P < 0.001) 
when compared to sham group (D, E). Path len-
gth was decreased significantly in AD+GA groups 
during sessions 1– 2 (*P < 0.05, **P<0.01, and 
***P < 0.001 for AD+ GA vs. AD Veh). 

repeated measures two-way analysis of variance 
(ANOVA) followed by LSD post-hoc analysis. P-
value less than 0.05 was considered to be statisti-
cally significant.

Results

Path length: Comparing the swimming path 
length between the control and sham groups did 
not indicate any differences during 4 days spatial 
training in water maze. Figure 1-A shows path len-
gth of AD group in each session was longer than 
sham group significantly (* p<.05, **p < 0.01, and 
***p < 0.001for AD vs. sham). On the other hand 
path length was not different between AD and 
AD+Veh groups, but reduced in AD+GA group 
(100, 200) significantly during first and second se-
ssions of training (***p < 0.001 for session 1 and 
*p < 0.05 for sessions 2).
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Latency 
As illustrated in figure 2, the mean latency to 

find and locate on hidden platform (maximum 
60 seconds for each trial) in AD +GA groups 
(50,100,200) was decreased significantly in  first, 
third and forth days (*P<0.01**P < 0.01 and ***P 
< 0.001).  Comparing the escape latency between 
the control and sham groups do not indicate any 
differences during 4 days spatial training in wa-
ter maze (Fig 2A). Figure 2B shows time required 
to find and locate on escape platform in session 4 
during each session for AD and AD + Veh groups 
was longer than sham significantly (**P < 0.01, 
fig. 2B).  Escape latency was increased in AD and 
AD+Veh groups after 4 days training significantly 
when compared to sham (**P<0.01), but it rever-
sed in AD+GA (100, 200) groups significantly 
(*P<0.05,**P<0.01) after 10 days treatment with 
GA when compared to AD and AD+Veh groups 
(Fig. 2 C, D,E). 

Probe trial
The percent of total time (seconds) that rats 

spent in goal quarter (NE) during probe trial on 
the fifth day of test while the platform has been 
removed was increased significantly in AD+GA 
group (50,100, 200) with compare to AD group 
(*P<0.05, **P < 0.01 and ***P < 0.001) (Fig 3).

Discussion

The results of present study are the first data for 
peripheral administration of gallic acid ameliora-
ting spatial learning and memory deficits induced 
by Aβ injection in order to induce an animal model 
of early stage of AD. Spatial learning and memory 
in rats with AD induced with Aβ have decreased 
significantly. Rats with AD that received gallic 
acid for 10 days show significant improvement 
of spatial learning and memory. Amyloid-β (Aβ) 
oligomers, found in the brains of Alzheimer’s di-

Figure 2. Comparison of escape latency between 
groups: (A) Comparing the escape latency betwe-
en the control and sham groups does not indicate 
any differences during 4 days. (B) Escape latency 
was increased significantly in AD and AD+Veh 
groups during 1st –4th days (**P<0.01) when 
compared to sham (C, D, E). Escape latency was 
decreased significantly in AD+GA groups during 
sessions 1– 4 (*P < 0.05, **P < 0.01) comparing 
to AD and AD+Veh groups.
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Figure 3. Percent of time spend in goal quarter during probe trial. A) It was decreased significantly in AD com-
paring to control group (***P < 0.001). B-C) It increased significantly in AD +GAgroups after 10 days treating 
with GA when compared to AD + Veh group (*P<0.05, **P < 0.01 and ***P < 0.001 vs. AD + Veh group).

sease (AD) patients and transgenic mouse models 
of AD, cause synaptic toxicity and memory impa-
irment (Liu et al., 2011).

Recent evidence from experimental AD mou-
se models indicates that accumulation of soluble 
high molecular weight (HMW) oligomeric Aβ 
species in the brain, rather than deposition of ne-
uritic plaque per se, may be specifically related to 
spatial memory reference deficits because it may 
disrupt hippocampal long-term potentiation and 
synaptic plasticity, and induce synaptic deficits. 
Evidence has also demonstrated that neutralizati-
on of soluble HMW Aβ oligomeric species in the 
brain causally improves spatial memory functions 
in a mouse model of AD (Balu et al., 2005).

Several lines of studies have reported on the 
neurotoxic effects of Aβ-related fragments (e.g. 
Aβ1-40 and Aβ1-42) in neurons derived from 
regions severely affected in AD such as the hip-
pocampus. Although the precise mechanisms me-
diating the toxic properties of Aβ have yet to be 

fully established, it has been proposed that they 
are associated with an increased production of re-
active oxygen species (ROS) and apoptosis (Ba-
stianetto et al., 2006, Liu et al., 2011). 

Experimental findings resulted from both in vi-
tro and in vivo studies indicate that different mo-
lecular forms of Aβ affect a wide array of neuronal 
and glial functions, thereby leading to neural cell 
death. Frozza and et al (2009) have shown that 
Aβ (1-42) or Aβ (25-35) peptides induced similar 
cell death pattern after 48 h exposure.  In the other 
hand, Sa´ez-Valeroet and his collegeuses (2002) 
and Stepanichev et al (2006) with using intrace-
rebroventricular administration of Aβ had shown 
changes in molecular distribution of acetylcholine 
esterase in rat cortex and cerebrospinal fluid, as 
well as pathomorphological changes in the hippo-
campus and impaired of spatial memory (Saez-Va-
lero et al., 2002, Stepanichev et al., 2006, Frozza 
et al., 2009). Beyond of necrotic cell death, there 
is new strong evidence that neurotoxic effect of 
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Aβ peptides is mediated through activation of cas-
pases. Neuronal apoptosis is also seen in human 
brain with AD. Activation of the apoptotic cascade 
induced by Aβ could also explain many of the fe-
atures of the disease and its progression (Frozza et 
al., 2009).  In other hand some studies suggested 
that Aβ toxicity is mediated by the intracellular 
accumulation of ROS and apoptosis (Bastianetto 
et al., 2006, Liu et al., 2011).

Phenolic acids and flavonoids, although not 
essential for survival, may over the long term 
provide protection against a number of chronic 
diseases. The phenolic acids potentially invol-
ved in these beneficial effects include gallic acid, 
(Joseph et al., 2003). The main flavonoids of in-
terest are anthocyanins being able to inhibit lipid 
peroxidation and protect low-density lipoproteins 
against oxidation. They can also reduce platelet 
aggregation and enhance vasodilation. However, 
the protective effects of these compounds may not 
be due exclusively to their antioxidant properties 
and other mechanisms may also operate (Mullen 
et al., 2007).

Our findings show that GA consumption can 
improve spatial learning and memory impairment 
induced by Aβ injection is consistent with other 
researches. 

Extensive research on potential therapeutic 
effects of antioxidants in the treatment of AD has 
produced promising results. The antioxidants have 
been shown to protect neurons against Aβ-induced 
cell death, lipid peroxidation in cell culture, impro-
ving cognitive function in aged rats and to prevent 
learning and memory deficits following intracere-
broventricular (ICV) infusion of Aβ (Shukitt-Hale 
et al., 2006). 

Mario G. Ferruzzi and his colleagues (2009) 
explored the bioavailability and brain deposition 
of a grape seed polyphenolic extract (GSPE) atte-
nuate cognitive deterioration in a mouse model 
of AD. Additionally, 4-methylgallic acid (4-OMe 
GA) were identified as circulating metabolite of 
GSPE phenolic constituents. They suggest that 
brain deposition of GA is affected by repeated do-
sing of GSPE. These findings suggest that lower 
concentrations of GSPE may be sufficient to alter 
cognitive performance (Ferruzzi et al., 2009).

Previous studies have suggested that some 
polyphenolic compounds could reduce brain 

amyloid neuropathology and improve cognitive 
function by promoting non amyloidogenic-secre-
tase activity. Moreover, studies suggest that gra-
pe-derived polyphenolic compounds may inhibit 
oligomerization of Aβ (Porat et al., 2006). Such 
inhibition would be highly significant, because 
accumulation of soluble extracellular high-mole-
cular-weight (HMW) oligomeric Aβ species in the 
brain currently is considered as a major risk factor 
for the onset and progression of cognitive deterio-
ration in AD. Thus, pharmacological strategies for 
the prevention of Aβ oligomerization in the bra-
in might result in improved cognitive function in 
AD (Wang et al., 2008). Inflammation is another 
hallmark of AD. There is mounting evidence that 
chronic inflammatory processes play a fundamen-
tal role in the progression of neuropathological 
changes in the AD brain (Kim et al., 2011).

Balue and his colleagues (2005) showed that 
memory impairment in old rats, improved with 
use of grape seed extract (GSE) and were attribu-
ted to antioxidant properties polyphenols such as 
gallic acid (GA) in GSE. These antioxidative su-
bstances in brain tissues are factors in prevention 
and treatment of disorders that induced by oxida-
tive damages (Balu et al., 2005). It is probably GA 
as a potent antioxidant and major compounds of 
GSE can able to improve learning and memory. 

In conclusion; our findings indicated that GA 
reduces neural damage with respect to age. Thus, 
peripheral administration of GA for 10 days can 
improve significantly cognitive deficiency due to 
intra-hippocampal injection of Aβ. The present 
study has potentially great value in public health 
although animal experiments need to confirm in 
human studies.
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Sand fly fever: the disease which must be 
introduced to doctors, health care workers 
and public now 
A Mehrabi Tavana
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Abstract 

Sand fly fever is still unknown with manifesta-
tions such as severe fever, headache and photop-
hobia.  The disease is endemic in many parts of 
the world as well as Middle East countries. The 
disease could be imported by travelers when they 
are travelling in tropical and semitropical countri-
es. This review article describes the situation of di-
seases at the present time.  A few health measures 
are recommended at the end of this paper in order 
to prevent the risk of infection. 

 Keywords: Control, disease, Infection, Sand 
fly fever.

Introduction

Phlebotomus fever, three-day fever, or sand fly 
fever is acute, infectious, febrile disease caused by 
a phlebovirus (family Bunyaviridae) and produ-
cing temporary incapacitation [1]. It is transmitted 
to humans by the bloodsucking female sand fly 
(notably Phlebotomus papatasii, P. perniciosus, 
and P. perfiliewsi). Viruses from the genus Phle-
bovirus (Table 1) (family Bunyaviridae) constitu-
te a significant problem of public health, as they 
cause diseases with a variety of clinical signs and 
symptoms, ranging from a short, self-limited fe-
brile syndrome to encephalitis, meningoencepha-
litis and hemorrhagic fever with great mortality 
[2]. Sand fly fever is also called Papatasi fever and 
phobetomous fever [3]. It is classified as a one of 
the arbovirus diseases which can be transmitted 
via sand fly bite [2] (Image 1-2) [4, 5] and transovarial 
transmission of virus within phlebotomus species.  
Sand fly fever virus can be classified as a Bunya-
viridae family virus [6].  Many serotypes of virus 
as sand fly fever have been reported so far [7]  ,but, 
Sicilian and Naples are the most prevalent cases 
in many infected countries amongst the other se-

rotypes[6, 8] Naple virus was found by Sabin and 
Paul in 1924 during an outbreak of the disease in 
Naples County, Italy. Sicilian virus was isolated 
from Italian soldiers during World War II [6]. It has 
to be said that, many rodents could be acted as a 
reservoir of the disease [6]. Based on many docu-
ments, it’s believes that, the disease caused many 
problem in Persian Gulf regions during World War 
II [6]. In Iran the disease well described by Javadian 
and co-workers [8] saidi and co-worker [9& 10] Tesh, 
co-workers [11], Mehrabi Tavana and co-worker [12] 

and Mehrabi Tavana [6]. Possibly the life cycle of 
disease are circulated among rodents, domestic 
animal and human and it may be P.papatasi is the 
main Vector of Sand fly fever. Perhaps other spe-
cies may be involved. The Figure 1. Shows the 
life cycle of arboviruses including sand fey fever. 
Serological test has been used for identification of 
virus so far.

Nowadays, Granada virus, a natural Phlebovi-
rus reassortant of the Sand fly fever Naples has 
been reported [13]. Punique virus, a novel phlebovi-
rus, related to sand fly fever Naples virus, isolated 
from sand flies collected in Tunisia [14]. Toscana 
virus, one of the Sand fly fever virus has been 
introduced before too [15]. Massilia virus, a novel 
Phlebovirus (Bunyaviridae) isolated from Sand 
flies in Mediterranean too [16 & 17].

Figure 1.  From  URL: http://www.med.sc.edu:85/
mhunt/arbo.htm.
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Discussion 

Still little is known regarding sand fly fever 
in particular it’s epidemiological clinical diagno-
sis and control aspects of infection.  It has to be 
said the disease causes problem in many part of 
the world in particular in tropical and semitropical 
regions including Europe, Asia, Africa and other 
part of the world [18]. Different serotype of viruses 
has been described in the last decades.  However 
in spite of present of vector P.papatasi in different 
continents no report has been published yet from 
different part of world. It supposed the disease 
may be present in other continent too.  Non immu-
ne person such as travelers highly susceptible to 
get the infection [6]. It should be noted that the di-
sease may be present in other part of the world 
such as Afghanistan  [19] Middle East countries  [13] 
because of same vector with coetaneous and Vis-
ceral leishmaniasis present in the area of infection. 
In addition, sometime the disease could be seen 
with it’s complication similar the infection come 
from a Toscana virus one of the different serotype 
of sand fly fever which is present in Italy [20] . The 
disease is endemic in different part of the world 
[21] very recently the disease has been reported in 
different part of Europe [22]. Perhaps the infection 
may not completely clear during travel [23] or the 
clinical symptoms could not be seen all the time 
completely, however the IgG present in the se-
rum of patient and volunteer blood donors too [24]. 
The patients with fever, Phetophobia and headac-
he should be visited by their doctor. The disease 
more prevalent among travelers who are travelling 
to endemic area [25 -31]. 

It should be noted that the febrile illness may 
be identified by molecular techniques [16 & 29]. No 
vaccine available for preventing the infection, 
precaution measures including health education, 
personnel hygiene must be taken and repellents 
should be used overnight in endemic area for peo-
ple who are living in tropical or semi tropical co-
untries.
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Abstract

Aim: This study was designed to evaluate the 
previously suggested association between the de-
crease in the height of R wave and R/S ratio in 
lead aVR and increase in the level of consciou-
sness according to Glasgow coma score (GCS) in 
intubated tricyclic antidepressant (TCA)-poisoned 
patients.

Methods and material: In this retrospective 
study, the medical charts of all survived patients 
diagnosed and treated for TCA toxicity, hospita-
lized in Loghman-Hakim Poison Hospital in Te-
hran, Iran between March 2009 and March 2010 
were evaluated. The patients who had presented 
with deep coma (GCS≤8) and had been intubated 
before or after hospital presentation, had an initial 
12-lead ECG performed after hospital presentati-
on and another ECG after regaining of the con-
sciousness (GCS≥10), and had positive urine or 
plasma screen test for TCAs were included. Pa-
tients with multiple drug ingestion, head trauma, 
and underlying heart diseases and those on con-
tinuous sedative infusion after intubation were 
excluded. Statistical analysis used: application of 
paired sample t test, logistic regression, K-stati-
stic, and receiver operating characteristic (ROC) 
curve.

Results: A total of 22 patients met the inclusion 
criteria and were entered into the study. A statisti-
cally significant difference was found between pa-
rameters of the ECGs (in GCS≤8) on presentation 

and the ECGs after regaining of the consciousness 
and extubation (in GCS≥10) in terms of ECG rate, 
QRS interval, QTc, T40-ms, frontal plane QRS 
axis and height of R wave and R/S ratio in lead 
aVR. Using forward logistic regression analysis, 
ECG rate and QRS duration were determined as 
the predictive parameters of GCS recovery from 
toxicity (P=0.003 and P=0.003, respectively). Op-
timal sensitivity (80%) and specificity (69%) for 
the differentiation of these two limits of GCS (≤8 
and ≥10) occurred at a QRS duration of 0.08 se-
cond. Conclusions: The role of height of R wave 
or R/S ratio in prediction of increment of GCS le-
vel can not be proposed without attention to other 
ECG parameters in TCA-poisoned patients. 

Keywords: tricyclic antidepressants, overdose, 
height of R wave in lead aVR, R/S ratio, level of 
the consciousness, Glasgow coma score, electro-
cardiography

Introduction

The most toxic effects of the tricyclic antide-
pressants (TCAs) involve the central nervous and 
cardiovascular systems. Neurologic toxicity inclu-
des altered level of consciousness, delirium and 
seizures. This toxicity is known to be the result 
of pharmacological effects such as the blockade 
of monoamine reuptake and anticholinergic acti-
on.[1, 2] Cardiovascular toxicity includes changes 
of electrocardiographic (ECG) parameters and 
dysrhythmias.[3, 4] Tricyclic antidepressants pro-
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long phases 0 and 2 of the action potential and 
also have alpha receptor blocking effects.[3, 5] It 
has been shown that ECG abnormalities, with 
the exception of the infrequent premature ven-
tricular contractions and sinus tachycardia were 
associated with a severely depressed sensorium 
and disappeared with neurologic improvement.[6] 

Additionally, it has been demonstrated that clini-
cal improvement occurred both before and during 
changes of QRS duration and terminal 40-milli-
second (T40-ms) frontal plane QRS axis.[1] This 
is while it has been suggested that the decrease in 
the height of R wave and R/S ratio in lead aVR 
may be related to the level of consciousness and 
be informative in predicting recovery from toxi-
city following TCA overdose. [7] This study was 
designed to evaluate the association between the 
decrease in the height of R wave and R/S ratio in 
lead aVR and increase in the level of consciou-
sness according to Glasgow coma score (GCS) in 
intubated TCA-poisoned patients.

Materials and methods

In this retrospective case series study, the me-
dical charts of all survived patients diagnosed and 
treated for TCA toxicity, hospitalized in Loghman-
Hakim Poison Hospital in Tehran, Iran betwe-
en March 2009 and March 2010 were identified 
by the computerized discharge diagnosis (ICD-
10 codes) and evaluated.  The cases with all the 
following criteria were included: 1- The patients 
with a documented diagnosis of TCA poisoning; 
Diagnosis was based on a positive history of TCA 
ingestion and clinical manifestations in all patients 
with a positive urine or plasma drug screen test 
for TCAs.  The positive history of TCA ingestion 
was defined as giving the name of the consumed 
medication by the patient him/herself before ente-
ring the comatose state (to his/her relatives or the 
personnel of emergency medical service) or after 
complete recovery from coma and identifying 
and retaining any evidence of TCA pills (such as 
the bottle or the packet of the medication) in the 
bedroom or household, workplace, etc. 2-Tho-
se who had presented with deep coma (GCS≤8) 
and had been intubated (with or without need for 
mechanical ventilation) before presentation to the 
hospital (by the personnel of emergency medical 

service) or after that due to hypoventilation, loss 
of protective airway reflexes, seizures, and he-
modynamically significant arrhythmias. The pati-
ents with inadequate oxygenation and ventilation 
despite supplemental oxygen had mechanically 
been ventilated; and 3- The cases whose first 12-
lead ECG performed after hospital presentation 
were present in their charts and also, had another 
12-lead ECG after regaining of the consciousne-
ss (GCS≥10). These last ECGs were selected and 
evaluated regarding their time and date record and 
the physician’s note in the patients’ charts. The ca-
ses with multiple drug ingestion, head trauma, un-
derlying heart diseases, and those on an infusion 
of sedatives after intubation were excluded from 
the study. The treatment modality consisted of 
routine supportive care and administration of sodi-
um bicarbonate (NaHCO3). Hypertonic NaHCO3 
had been given (1 mEq/kg) as an intravenous bo-
lus and then, the patient was put on a continuous 
infusion on the condition that serum pH did not 
exceed 7.55. Information including age, gender, 
type of drug ingested (documented by urine and/
or serum drug screen test, pill ID, or patient’s hi-
story), and time interval between the initial ECGs 
and the ECGs taken after increasing the GCS to 10 
were extracted and recorded in the standardized 
abstraction forms. [8] The data was double-extrac-
ted. The standardized abstraction forms were au-
dited by the project manager (head of the resear-
chers) and the data extractors were trained before 
the start of the research project. 

They were both medical doctors with adequate 
skills in obtaining data from the medical charts. 
[8] The ECG parameters were manually measured 
and characteristics including rate, PR interval, 
maximal limb-lead QRS duration, corrected QT 
interval (QTc), terminal 40-millisecond (T40-
ms) frontal plane QRS axis, and the height of R 
wave and R/S ratio in the lead aVR were recorded. 
Electrocardiographic interpretation was supervi-
sed by two cardiologists blind to the topic of the 
study. Statistical analysis was done using SPSS 
software (version 17, Chicago, Ill, USA), and 
application of paired sample t test, logistic regre-
ssion, and receiver operating characteristic (ROC) 
curve. Power of paired sample t test for each ECG 
parameter was calculated. [9] An inter-rater relia-
bility analysis (K-statistic) was done to determine 



3662

HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H

consistency of ECG evaluation. P values less than 
0.05 were considered to be statistically significant. 
Our study was approved by the Regional Ethics 
Committee.

Results

From a total of 72 comatose intubated TCA-
poisoned patients referring to our center, 22 met 
the inclusion criteria and were entered into the 
study. Of them, 14 (63.6%) were female and 8 
(36.4%) were male. Their mean age was 26.7 ± 
10 years. Mean time between the initial ECGs and 
the ECGs taken after increasing the GCS level to 
10 was 2 ± 1.5 days. Drugs ingested by the pati-
ents were amitriptyline (13), nortryptiline (3), imi-
pramine (2), mixed nortryptiline and amitriptyline 
(2), mixed amitriptyline and imipramine (1), and 
trimipramine (1). Comparison of the initial and 
the ECGs taken after increasing the GCS to 10 is 
shown in table 1 (Kappa of 1.00 with p <0.001). 
There was a significant statistical difference 
between the parameters of these ECGs regarding 
ECG rate, QRS interval, QTc, T40-ms, and height 
of R wave and R/S ratio in lead aVR. But, no sta-
tistically significant difference was found between 
these two groups of ECG parameters in terms of 
PR interval (table 1). Using forward logistic regre-
ssion analysis and adjusting according to the ECG 
parameters that had significant statistical differen-
ce between the first and the other ECG (table 1), 
rate and QRS duration were determined as the pre-
dictive parameters of GCS recovery from toxicity 
(P=0.003 and P=0.003, respectively). In order to 
determine the cutoff levels of the QRS duration 
and ECG rate between the patients with GCS ≤ 8 
and GCS≥10, ROC curve analyses were perfor-
med. Optimal sensitivity (80%) and specificity 

(69%) for the differentiation of these two limits of 
GCS (≤8 and ≥10) occurred at a QRS duration of 
0.08 second. No cutoff level with suitable sensiti-
vity and specificity was determined for ECG rate 
(figure 1).

Discussion

Many researchers have been interested in pre-
dicting dysrhythmias, generalized seizures, and/
or death in TCA overdose using ECG parame-
ters including QRS interval>100 msec, QTc>480 
msec, height of R wave in lead aVR>3mm, R/S 
ratio in lead aVR>0.7, and T40-ms frontal plane 
QRS axis>120 degrees. [1, 10-14] In the literature, 
there is only one study that has evaluated the serial 
monitoring of lead aVR in a patient with prolon-

Figure 1. Receiver operating characteristic (ROC) 
curves comparing ECG rate and QRS duration abili-
ties to discriminate between the patients' GCS≤ 8 and 
≥10 in TCA-overdose patients

Table 1. Comparison of the ECG parameters in TCA-overdose patients with GCS≤8 and ≥10
Power

(alpha=0.05) P value Initial ECG 
(GCS≤8)

ECGs taken after 
increasing the GCS to 10

0.988 <0.001 114 (±25) 93 (±14) Rate (beats /min)
- 0.736 0.20 (± 0.05) 0.20 (± 0.03) PR interval (sec)

>0.999 <0.001 0.09 (± 0.03) 0.06 (± 0.01) QRS interval (sec)
0.802 0.003 0. 48 (± 0.06) 0.42 (± 0.06) QTc interval (sec)
0.768 0.01 118 (±103) 50 (±85) T40-ms axis (degrees)

0.641 0.02 1.1 (± 1.4) 0.4 (± 0.7) Height of R wave in aVR 
(mm)

0.638 0.033 0.4 (± 0.6) 0.1 (± 0.2) R/S ratio
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ged unconsciousness due to TCA overdose. This 
study showed that the changes of amplitude of R 
wave and R/S ratio in lead aVR tended to decline 
in proportion to improvements in GCS scores. [7] 
Our study shows that the height of R wave in lead 
aVR in our patients had increased after increasing 
GCS [1.1 (± 1.4) mm versus 0.4 (± 0.7) mm]. 
Also, R/S ratio had decreased from 0.4 (± 0.6) to 
0.1 (± 0.2) second in these patients after increasing 
the level of GCS from less than 8 to more than 
10 (table 1). Although these findings confirm the 
previous suggestions in this regard, [7] their role 
in prediction of increment of GCS level can not 
be proposed without attention to other ECG para-
meters as in the present study, it has been shown 
that using logistic regression model R wave and 
R/S ratio in lead aVR could not be established as 
independent predictors of GCS recovery in TCA-
poisoned patients, as well.

Regarding other ECG parameters and their 
association with the level of consciousness in the 
TCA-poisoned patients, only few studies exist in 
the literature. Olgun and colleagues showed that 
in amitryptiline poisoning in children, QRS dura-
tion of 100 ms or longer predicted coma with a 
high positive predictive value. [15] However, despi-
te their study, the mean QRS interval was 0.09 ± 
0.03 and 0.06 ± 0.01 second in our patients with 
the GCS level of ≤ 8 and ≥10, respectively (table 
1).  This shows that QRS interval may be within 
normal limits in intubated, comatose, TCA-poi-
soned patients. Also, the mean T40-ms axis was 
118±103 degrees in the patients with GCS level 
of 8 or less and 50±85 degrees in those with GCS 
level of 10 or more. These findings are in accor-
dance with the previous study conducted by Lie-
belt et al [16] that had shown clinical improvement 
occurred both before and during QRS interval and 
T40-msec axis deviation changes (table 1).

Hypertonic NaHCO3 has been shown to have 
dramatic benefits in the treatment of TCA-poiso-
ned patients and therefore, had been administered 
to all of our patients. [17-20] With this treatment mo-
dality, the only ECG parameter that could discri-
minate between the GCS level of less than 8 and 
more than 10 was QRS duration of ≤0.08 second 
(P<0.001) with a sensitivity of 80% and specifi-
city of 69% (figure 1). In other words, in an in-
tubated, comatose, TCA-poisoned patient- who is 

not on sedative infusion and has received hyper-
tonic NaHCO3- with initial QRS interval of more 
than 0.08 second, the patient definitely shows an 
increasing trend of GCS when this interval decre-
ases to 0.08 second or less. However, it cannot be 
determined if the decrease in QRS interval is re-
ally correlated to increase in the level of GCS or is 
due to the administration of hypertonic NaHCO3. 

Like any other retrospective study, [8] there are 
some limitations in our study. Limitations of fin-
ding charts of ICD code and chart reviews are of 
them. Additionally, errors including a false negati-
ve or positive sample for inclusion or exclusion of 
our patients should be borne in mind which may 
be another limitation of our study.

Although previously suggested, the role of 
height of R wave or R/S ratio in prediction of 
increment of GCS level can not be proposed wit-
hout attention to other ECG parameters in TCA-
poisoned patients. The only ECG parameter that 
could discriminate between GCS level of less than 
8 and more than 10 was QRS duration (sensitivity, 
80%; specificity, 69%). It can then be concluded 
that in intubated, comatose, TCA-poisoned pa-
tients, while QRS interval is being decreased to 
0.08 second and less, the GCS level is definitely 
increasing.
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Abstract

During past decades, surgical intervention for 
sinus diseases involved external procedures, often 
requiring an incision on the face. Since the early 
development of functional endoscopic sinus sur-
gery (FESS), this minimally invasive procedure 
has gained increasing popularity among otorhino-
laryngologists. Many studies have showed symp-
tomatic improvement of sinus disorders by FESS 
in 76% to 87.5% of patients after the surgery. But 
there were different reports about the complicati-
ons of this technique. In this article we reviewed 
the previous published articles in this relation and 
summarized the most important complications.

Keywords: Functional Endoscopic Sinus Sur-
gery, FESS, Indications, Complications

Introduction

Prior to 1985, surgical intervention for sinus 
disorders included external procedures, often 
needing an incision on the face. To approach the 
maxillary sinus, a Caldwell–Luc incision (made 
in the gingivobuccal space) was used to make a 
window in the anterior wall of the maxillary sinus. 
A Lynch incision was made on the face just me-
dial to the medial brow to access the ethmoid and 
frontal sinuses. More major frontal sinus disorders 
often included a bicoronal incision, which exten-
ded across the scalp in the coronal plane from ear 
to ear. These external procedures were unsightly 
and invasive, and therefore, they were a last-resort 
approach to recalcitrant sinus disorders (1).

Since the early development of functional en-
doscopic sinus surgery (FESS), this minimally 
invasive technique has obtained increasing po-
pularity among otorhinolaryngologists (2,3). The 
main limiting factors for endoscopic procedures to 

paranasal sinuses and the skull base are its com-
plex anatomy and the high vascularity (2,3). Du-
ring past years fess has been used for treatment of 
paranasal sinus diseases (4-6). Many investigati-
ons have reported symptomatic and radiographic 
achievement of sinus disorders by FESS in 76% 
to 87.5% of patients observed 1 to 3 years after 
the surgery (6,7,8). Even recent researches reve-
aled asthma improvement after FESS in children 
(9,10,11,12,13).

Indications for sinus surgery 
FESS is so named because it is designed to re-

store physiologic sinus ventilation and drainage. 
FESS and endoscopic operation were undertaken 
for a wide range of approaches. These involved 
FESS with middle meatal antrostomies and,or 
sphenoidotomy, and,or frontal recess surgery. The-
se procedures were established for nasal polyposis, 
fungal rhinosinusitis, mucoceles and peri-orbital 
abscesses. Endoscopic operation was also appli-
ed for limited inverted papilloma extending into 
the ethmoids,medial antrum,sphenoid with lateral 
rhinotomy for more extensive diseases. 

Lateral rhinotomy was performed for extensi-
ve anterior septal papilloma with split skin graf-
ting. Endoscopic sphenopalatine artery ligation 
for refractory epistaxis and endoscopic dacro-
cystorhinostomy. Septorhinoplasty to involve 
augmentation, reduction, revision and functional 
cases plus external procedure for septal perfora-
tion repair using auricular cartilage interposition 
grafting. Exclusions would be major sinus mali-
gnancy referred to regional centre (Oxford) for 
craniofacial resection or maxillectomy, juvenile 
angiofibroma, etc (14). Benign sinonasal tumors 
and limited malignancies are commonly remo-
ved endoscopically. For instance, juvenile nasop-
haryngeal angiomas and inverting papillomas are 
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removed safely with the same or lower recurren-
ce and complication rates as external procedures 
(15,16). Repairing the skull base, the orbit, and 
the lacrimal duct. Cerebrospinal fluid leaks can be 
repaired endoscopically since long-term improve-
ment rates are reported at greater than 90% (17).  
Orbital decompressions for Graves’ ophthalmo-
pathy and Repairing of the nasolacrimal duct (18). 
It provided direct visualization of the location and 
severity of nasolacrimal duct pathology. 

Although most complications from ethmoid 
and frontal sinusitis could be managed endosco-
pically, many situations benefit from a combined 
methods (19,20). Bleeding presents a formidable 
obstacle in some of these active infections; in these 
patients, an external method is better. Patients with 
intracranial abscess needs neurosurgical interven-
tion, an external approach to the frontal sinus is 
important. Due to large size and lateral location, 
some mucoceles located in the frontal sinus might 
need a bicoronal procedure for definitive therapy. 
In his regard, Major complications are blindness, 
intracranial injury, orbital hematoma, stroke, and 
cerebrospinal fluid leak.

These rates can be reduced by high tech optics. 
Another technological advance used in FESS is 
image guidance approaches. These systems help 
the surgeon by providing real-time intra-operative 
anatomical location (1). 

Absolute indications for FESS in pediatrics 
include the following (21):

1. Complete nasal obstruction in Cystic fibrosis 
caused by massive polyposis or caused by 
medialization of the lateral nasal wall;

2. Orbital abscess;
3. Intracranial complications;
4. Antrochoanal polyp;
5. Mucocoeles or mucopyocoeles; 
6. Fungal rhinosinusitis.

Possible indications involve chronic rhinosinu-
sitis with frequent exacerbations persisting despite 
optimal medical treatment and after exclusion of 
any systemic disorders. FESS should be followed 
by medical therapy to control mucosal inflamma-
tion, or symptoms will return without change (22). 
This is nearly right for surgical polypectomy; 
polyps usually reaccumulate within a few years 
without medical maintenance treatment (22,23). 

FESS is indicated in cases of Allergic fungal rhino-
sinusitis to (1) bring back sinus ostial patency and 
ventilation, (2) confirm the diagnosis, and (3) re-
move inspissated allergic mucin. Another indicati-
on for surgery is bony erosion, given that it signi-
fies extension of disease beyond the sinus spaces.

List of complications

Hemorrhagic complications
There are several reports about the hemorrha-

ge or bleeding during FESS (primary or secon-
dary) (24-33). Venkatachalam et al (24) found 
12% bleeding in patients underwent the FESS in 
their study. Severe bleeding or bleeding needing 
packing or readmission was noted by three rese-
arches (34-36). Blood transfusion was observed 
in five investigations (34, 36-39). These studies 
(25,28,29,32,35,40,41,42) reported eye ecchymo-
ses , periorbital bruising, periorbital ecchymoses 
and orbital hematomas in the patients underwent 
FESS. But in The randomized trial which was 
done by Venkatachalam et al (24) noted no orbital 
hematomas in the FESS group.

Sphenopalatine hemorrhage was reported by 
Harkness et al (25) with the rate of 0.09%.Five 
researches revealed epistaxis in their evaluation 
(40,38,39,43,44) and ranged from 0 to 2.4% with 
a median of 0.6%.These studies (26,27,43,44) no-
ted preseptal hemorrhage ,palpebral hematoma , 
septal hematoma, which ranged from 0.2 to 2%.

Infection complications
Wound infection, meningitis, orbital cellulitis 

were reported in three studies (24,45,46).
H Mehrzad et al (14) showed in their study ten 

patients had post FESS infection or facial swelling 
from 461 procedures over the 5-year period. No 
major complications like CSF rhinorrhea, orbital 
damage or meningitis were observed. This was 
comparable to a reported rate of 1.41% (47) from 
an investigation undertaken by The Royal Colle-
ge of Surgeons of England in 1994, and a Dutch 
study (48) on endoscopic sinus surgery noting ra-
tes of 4.2% for minor complications and 0.3% for 
serious complications. A French study (49) revea-
led rates of 2.2% for major and 13.4% for minor 
complications.
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Intranasal complications
Middle meatal stenosis,closure,partial closu-

re, Middle turbinate lateralization was revealed 
in different studies (25,26,35,44,50).Wigand et al 
(45) observed Obstruction of the lacrimal duct in 
0.5% of 600 patients in their study .Venkatachalam 
et al (24) reported Lamina papyracea,perforation 
of lamina papyracea in 4% of the patients and 
20% synechiae formation. Loss of olfactory sen-
sation was discovered in three percent of patients 
underwent FESS by Wigand et al (45). 

Orbital and ocular complications
Periorbital, orbital fat exposure was reported in 

several studies (25,26,28,37, ,32,42,38).Harkness 
et al (25) noted orbital emphysema in 0.09% of pa-
tients underwent FESS . Diplopia was observed in 
five investigations (27,30,37,38,44) ranged betwe-
en 0 and 1.3% . Two studies by Jianget al (38) and 
Park et al (30) showed nasolacriminal duct injury. 
One investigation reported orbital penetration (34) 
and epiphora was noted in three researches (29, 
37, 44). The orbital complications of FESS can be 
divided into minor and major group. Minor com-
plications include; periorbital ecchymosis, orbital 
emphysema, transient diplopia, edema and forma-
tion of lipogranuloma (51). 

Major complications include; Extra-ocular 
muscle injury, persistent diplopia, nasolacrimal 
duct injury, orbital hemorrhage or hematoma, 
orbital foreign body, optic nerve injury, blindne-
ss, subperiosteal abscess, abscess of the orbital 
tissue, orbital cellulitis, cavernous sinus throm-
bosis, enophthalmos, injuries to the vascular and 
nervous structures of the orbit (52,53) and orbital 
emphysema leading to blindness (54). Open glo-
be injury to the eye during endoscopic surgery, 
probably secondary to perforation of the lamina 
papyracea, and entrance into the orbit and the glo-
be by the electrocautery tip has been noted by Ca-
stellarin et al (55). 

Pharyngeal and mouth complications
Hypesthesis and numbness of teeth or lip or 

cheek was reported 3% in the FESS group by 
Penttilä et al (56) and 0.3% in Weber et al (36) 
study.

Intracranial complications
Twelve researches (37,27,45,29,30,43,41,44,4

2,46,38,36) noted CFS leak in their examination. 
Jiang et al (38) reported dural exposure in 0.2% 
of procedures where applied. Damage to internal 
carotid artery was observed in 0.3% of the patients 
reported by Weber et al (36).

Systemic complications
Mild bronchospasm, cardiac ischemia and 

cardiac arrest was reported in the four studies 
(40,57,44,30)

Other complications
Postoperative headache (58), cheek pain, ten-

derness (56), pain (38) an unremoved nasal pack 
or sponge (34), cheek edema (25), atrophic rhini-
tis (38) and soft tissue infiltration (34) were other 
complications which were reported.

Outcomes of sinus surgery 
The outcomes of FESS have been reported 

in some researches (59,60).One of the best rese-
arches which reported the outcomes of 120 con-
secutive patients with a mean follow-up of 18 
months was done by Kennedy DW (59). Nearly 
all subjects (98%) reported improvement in the-
ir CRS symptoms at the time of final follow-up 
visit (85%, 13%, and 2% were markedly, mildly, 
and not improved, respectively). But, 45% of the 
sinus cavities undergoing surgeries were endosco-
pically abnormal at the end of the investigation. 
The phenotype of chronic rhinosinusitis seemed 
to affect the operation outcome because patients 
with advanced polypoid changes preoperatively 
had a much higher rate of recurrence of disease 
and relapse after operation. In a subsequent sur-
vey of 72 patients from the original cohort with 
an average follow-up of 7.8 years postoperatively, 
98% of the patients reported sustained subjective 
improvement (60).

There is some evidences that medical treatment 
cause improved long-term results comparable 
with those originated from FESS(61) also repor-
ted that the combination of FESS, careful posto-
perative care, and medical treatment will result in 
improvement in favorable long-term impacts on 
both CRS and asthma (62). A systematic review 
by Dalziel K et al (63) showed that most part of 
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studies reported that symptoms improve following 
FESS with relatively few complications.
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Abstract  

Paroxysmal nocturnal hemoglobinuria (PNH) 
is a rare, acquired stem cell disorder, leading to 
a deficient biosynthesis of GPI-linked proteins in 
hematopoetic cells. We report a 50-year-old fema-
le patient who presented with intravascular hemo-
lysis, cytopenias, and recurrent thrombosis. This 
case documents a rare neurologic presentation of 
PNH with recurrent ischemic cerebral infarction. 

Keywords: paroxysmal nocturnal hemoglobi-
nuria, stem cell disorder, infarction.

Introduction

Paroxysmal nocturnal hemoglobinuria (PNH) 
is a rare, acquired stem cell disorder characterized 
by the triad of intravascular hemolysis, venous 
thrombosis and cytopenias (1). Mutations of the 
PIG-A gene lead to the absence of glycosylphos-
phatidylinositol (GPI) anchor. As a result, PNH 
cells are deficient in all GPI-linked proteins inclu-
ding complement regulatory proteins such as 
CD55 and CD59(2,3), and there for vulnerable to 
complement mediated lysis and thrombosis (4). 
Recurrent cerebral ischemic infarction caused by 
paroxysmal nocturnal hemoglobinuria has seldom 
been reported. In this study, we describe a pati-
ent with PNH who developed recurrent arterial is-
chemic stroke and possible cerebral venous sinus 
thrombosis.

Case presentation

On June 2009, a 50-year-old female patient 
was admitted to another hospital with progressive 
fatigue and jaundice. A routine blood test revealed 
anemia (hemoglobin 6.4g/dl, reticulocyte 0.15) 

and leucopenia (1.6×109/L), while the platelet co-
unt was normal (100×109/L).  Blood biochemistry 
results indicated total bilirubin of 31.3μmol/L, 
direct bilirubin of 22.8μmol/L, lactate dehydro-
genase of 1457U/L. Routine urine test indicated 
absence of urobilinogen. The plasma hemoglobin 
level was 24mg/dl (0―10mg/dl). A bone marrow 
biopsy specimen showed erythroid hyperplasia. 
The direct and indirect Coombs tests were nega-
tive. Flow cytometry established the diagnosis of 
PNH with deficiency of CD55 and CD59 in eryt-
hrocytes and granulocytes. She was treated with 
iron supplementation and dexamethasone.

On the 10th hospital day she developed mild 
monoplegia of the right upper extremity (4/5 
strength on manual muscle test). Magnetic reso-
nance imaging (MRI) revealed acute infarct of the 
left centrum semiovale, and antiplatelet treatment 
with aspirin was added.

On July 22 2009, slurred speech and memory 
decline were observed, and new infarcts of left he-
misphere were found on MRI (figure 1). The anti-
platelet drug was changed to clopidogrel, and the 
fluency of speech improved gradually.

On August 11, 2009, the patient developed 
right hemiparesis and global aphasia. MRI reve-
aled infarcts larger than they were 20 days before 
(figure 2). Treatment with clopidogrel continued.

She was admitted to our hospital with weakne-
ss of left extremities on April 30 2010. Diffusion-
weighted imaging showed acute infarcts of the 
frontal and parietal lobes of the right hemisphere 
(figure 3). Coagulation test showed normal prot-
hrombin time (10.3 s), D-dimer (67 ng/ml) and 
fibrinogen (2.92 g/L). Lower leg ultrasonography 
excluded deep venous thrombosis. Transesopha-
geal cardiac ultrasonography revealed no signs of 
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Figure 1. Diffusion weighted magnetic resonance 
imaging on July 22 2009, demonstraing multiple re-
cent infarcts in the territory of the left middle cerebral 
artery

Figure 2. Axial T2-weighter magnetic resonance ima-
ging on august 11 2009, revealing infarcts larger than 
they were 20 days before

Figure 3. Diffusion weighted magnetic resonance 
imaging on April 30 2010, demonstrating infarcts on 
right frontal lobe and parietal lobe

patent foramen ovale. No atherosclerotic plaques 
were found on carotid ultrasonagraphy. Electro-
cardiogram showed normal sinus rhythm.  Anti-
coagulation with low-molecular-weight heparin 
was initiated. Despite this treatment, a clinical de-
terioration with progressive loss of consciousness 
and epileptic seizures happened. Antiepileptic tre-
atment was given with lamotrigine and topirama-
te. MRI showed bilateral cortical hemorrhage with 
subcortical extension and signal abnormality of 
the superior sagittal sinus 4 weeks after admissi-
on to our hospital (May 28 2010) (figure 4 A,B). 
Anticoagulation therapy with warfarin (INR 2-3) 
continued. The patient died of pulmonary infecti-
on 15 months later.

Discussion

Our patient presented with Coombs-negati-
ve hemolytic anemia, leucopenia and recurrent 
thrombosis. Diagnosis of PNH was established 
by the demonstration of GPI linked protein defi-
ciencies on erythrocyte and neutrophil surfaces 
by flow cytometry (5). Flow cytometry is now 
the gold standard for PNH diagnosis (6). Previo-
us diagnostic methods including Ham test and the 
sucrose hemolysis test are erythrocyte based. They 
have been abandoned for they can give falsely ne-

gative results especially following red blood cell 
transfusion and hemolysis(7). 

Thrombosis occurs in about 40% of the patients 
with PNH (8). It is a leading cause of death for 
theses patients (9). Cerebral vein and sinus throm-
bosis is the second most common type of throm-
bosis (10). But cases of cerebral arterial occlusion 
have seldom been reported (11).
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Figure 4. Axial T1-weighted magnetic resonance (A) 
and T2-weighted magnetic resonance(B)  on May 28 
2010, revealing bilateral cortical hemorrhage with 
subcortical extension and isointense signal of the su-
perior sagittal sinus on both sequences

Our patient developed recurrent ischemic ce-
rebral infarction after she was diagnosed as PNH. 
Isointensity of upper sagittal sinus in both T1 and 
T2 sequences and bilateral cortital hemorrhage 
were found on MRI of May 28 2010. Though 
the magnetic resonance venography (MRV) was 
not performed because of the bad body conditi-
on of the patient, we considered that the patient 
might have upper sagittal sinus thrombosis. The 
signal intensity of venous thrombi on T1 and T2 
weighted MRI varies according to the interval 
between the onset of thrombus formation and the 

time of imaging. The signal in a chronic throm-
bus is typically isointense or hyperintense on T2-
weighted images and isointense on T1-weighted 
images compared with the signal in normal brain 
parenchyma (12). Cortical hemorrhage and bilate-
ral involvement also suggested the possibility of 
venous sinus thrombosis(12,13). Arterial occlusi-
on was accompanied by venous thrombosis in a 
few cases published before (14,15,16), but cases 
of cerebral venous thrombosis after recurrent cere-
bral arterial thrombosis of the PNH patients have 
rarely been reported. Our patient had no cardiac 
arrhythmias and other atherosclerotic risk factors 
like hypertension and diabetes mellitus. PNH was 
the main risk factor for thrombosis as in most cases 
published before (9). Many patients have a rapid-
ly progressive thrombotic process with preceding 
TIAs or reversible ischemic deficits (9). Our pati-
ent presented with mild monoplegia at first, with 
fast improvement after anti-platelet therapy with 
aspirin. But recurrent thrombosis occurred even 
after the drug was changed to clopidogrel. The 
hypothesis that surface protein deficient paltelets 
may be directly involved in the thrombotic proce-
ss favors the uses of anti-platelet strategies (17). 
But tirofiban in the case reported by Audebert et 
al (16) , aspirin and clopidogrel in our case were 
not effective. Anticoagulation can be instituted for 
patients with large PNH clones. Though treatment 
with low-molecular-weight heparin and warfarin 
was not successful for our patient, Hall et al found 
that warfarin improved the thromboembolic profi-
le with minimal bleeding episodes (18). Because 
of the inhibition of complement activation, ecu-
lizumab may be a new therapeutic option, which 
decreases the rate of thrombosis (19).  But it is ex-
pensive and must be given lifelong, and its effecti-
veness for secondary prevention of ischemic stro-
ke still needs to be verified. The only known cure 
for PNH is haematopoietic stem cell transplantati-
on, which replaces the abnormal clones present in 
the bone marrow. However, it is associated with 
significant morbidity and mortality (20).

Conlusion

Differential diagnosis of PNH should be consi-
dered for patients of recurrent cerebral infarction 
with hemolysis and cytopenias, without common 
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risk factors for cerebra-vascular diseases. And 
flow cytometry should be performed to confirm 
the diagnosis. Cerebral venous sinus thrombosis 
may develop after recurrent arterial infarction, and 
MRV should be performed to confirm the diagno-
sis.
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Abstract

The Chinese navy hospital ship (Peace Ark) 
has performed a good number of overseas huma-
nitarian medical aid missions since it was fielded. 
The first-aid unit has been sent out by the hospital 
ship to temporary medical service site at the host 
country territory and performs humanitarian me-
dical aid mission, which expands the hospital ship 
space and avails the hospital ship to implement 
accompanying medical support tasks in a modu-
lar, multi-point and multi-faceted way whether it 
is peacetime and wartime. The first-aid unit can 
independently fulfill diagnosis and treatment of 
common diseases, but can not do surgery. The 
first-aid unit has non-medical institution support 
and medical institution support two models to 
carry out medical assistance mission. The first-aid 
unit should make full preparations after organiza-
tion, and its service process should be flexible to 
adapt to the needs of medical assistant mission.

Keywords: Hospital ship, first-aid unit, Huma-
nitarian medical aid mission, Overseas

Introduction

Chinese navy hospital ship (Peace Ark) has un-
dertaken many large missions since it was fielded, 
such as “Coastal Journey of Medical Service Trip 
of Peace Vessel”, “Harmonious Mission 2010” 
and “Harmonious Mission 2011”. For now, Chine-
se navy hospital ship carries out non-war military 
missions in following forms: to provide medical 
aid in case of international disaster; deliver me-
dical aid in case of domestic disaster; provide 
medical guarantee for naval ship, island safegu-
arding force and residents on islands; provide hu-
manitarian medical aid in overseas countries.1As 
the naval forces engage in more missions and 
tasks, it will become more frequently that hospi-

tal ship fulfills various kinds of non-war military 
missions. Chinese “Harmonious Missions” refers 
to provide humanitarian medical aid in other co-
untries. Based on the experience of the hospital 
ship in carrying out “Harmonious Mission 2010”, 
“Harmonious Mission 2011” and other tasks, this 
Article is expected to summarize the organizati-
on and implementation of the first-aid unit when 
Chinese navy hospital ship carries out overseas 
humanitarian medical aid missions.

Necessity of setting up first-aid unit
As the hospital ship has relatively limited spa-

ce and medical service couldn’t be immediately 
reached out to the land, it’s necessary to establish 
the first-aid unit which selects medical staff from 
the hospital ship, is equipped with various medi-
cal devices and drugs to provide first-aid service 
at designated site, which avails the hospital ship to 
implement accompanying medical support tasks 
in a modular, multi-point and multi-faceted way 
whether it is peacetime and wartime, representing 
a beneficial supplement to the hospital ship in va-
rious missions.

Target and composition of first-aid unit
The goal of setting up first-aid unit is: to have 

complete divisions, including such departments 
as internal medicine, general surgery, orthope-
dics, otorhinolaryngology, ophthalmology, gyna-
ecology, stomatology, Dermatology, paediatrics, 
auxiliary inspection section (able to provide ul-
trasonic testing and electrocardiographic exami-
nation), laboratory section (able to provide blood 
routine, urine routine, serum biochemical test, etc) 
and pharmacy which can independently finish the 
diagnosis and treatment of various common dise-
ases and frequently-occurring diseases except sur-
gery. Major tasks of the first-aid units include: (1) 
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the diagnosis and treatment of various common 
diseases and frequently-occurring diseases except 
surgery, (2) health education at local medical si-
tes. (3) selecting patients needing in-hospital sur-
gery and examination by large medical equipment 
in the hospital ship and then sending them to the 
hospital ship. (4) completing other tasks assigned 
by the command group. For that matter, the pre-
liminary composition of the first-aid unit is 25 to 
30 staffs, including health service experts, medical 
staffs and logistic guarantee staffs.

Operating mode of first-aid unit
The first-aid unit has non-medical institution 

support and medical institution support two mo-
dels to carry out medical assistance mission. By 
having medical institution support, we mean that 
the first-aid unit has the aid of the space of local 
medical place and even can borrow the equipment 
and device of local medical institutions to finish 
medical work. By having non-medical institution 
support, we mean that the host country provides 
gym, church, school and other open spaces where 
the first-aid unit needs tent and other facilities to 
set up temporary medical site. “Harmonious Mi-
ssion 2010” fulfilled medical aid task in Kenya, 
Tanzania, Seychelles and Bangladesh; “Harmo-
nious Mission 2011” provided medical assistance 
to Jamaica, Trinidad and Tobago and Costa Rica. 
During the process of implementing the Harmo-
nious Mission, the first-aid unit employed the 
mode of having medical institution support except 
for the mission in Kenya where Mombasa Red 
Cross Society provided KOBLENZ HALL rapid-
ly to set up temporary medical establishment and 
independently to provide humanitarian medical 
service. The medical site of the first-aid unit shall 
be set up one day before starting the medical ser-
vice.

Medical activities procedure of first-aid unit
Medical activities were launched by the first-

aid unit include three phases: preparation before 
providing medical service, medical service (inclu-
de patient organization and delivery to hospital 
ship), and withdrawal. The first stage also covers: 
health intelligence investigation on first-aid medi-
cal site, reporting to the command group about the 

investigation, and human and materials readjus-
tment. The specific work flows are: health intelli-
gence investigation, coordination meeting with 
the command group, re-selection of staff, re-appli-
cation and obtainment of materials and medicine, 
gathering of personnel, materials and medicine at 
port, delivering staff and materials to destination 
by vehicles, medical service (including patients 
organizing and evacuation), withdrawal, coordi-
nation meeting and work summary inside the first-
aid unit, coordination meeting with the command 
group as required. 

The health intelligence investigation before 
carrying out the medical work is of great impor-
tance. Relevant leader of the command group, 
chief and head nurse of the first-aid unit and 1-2 
other medical staffers, 1 health service expert and 
1 translator will be take part in the health intelli-
gence investigation. The contents of health intelli-
gence investigation includes: (1) getting to know 
the safety facility and safeguarding of the medical 
site, specifying that the counter-party is responsi-
ble for keeping the order of medical activities. (2) 
getting to the know the operating mode, having 
medical institution support or not. (3) if medical 
institution support is available, getting to know 
whether first-unit jointly carried out medical ser-
vice with local hospital, or independently carried 
out. and to know the medical site provided by the 
counter-party whether or not can meet medical 
service and whether needs to be adjusted. (4) if 
no medical institution support, first-aid unit pro-
vides drawings of provisional medical site and ne-
cessary conditions for the work to be carried out, 
while embassy or local government is responsible 
for providing tent and other partition materials to 
set up separate consulting room and for ensuring 
electricity and water supply. (5) getting to know 
common diseases and frequently-occurring dise-
ases and identifying the medical demand of the 
counter-party. (6) identifying which party is res-
ponsible for disposal of household garbage and 
medical waste. (7) identifying the way of orga-
nizing patients of the host country, either random 
patients, or organizing patients of certain disease, 
or both of them. (8) other relevant matters. etc.

After completing the health intelligence in-
vestigation, the command group hosts meeting 
according to the need which is often held on the 
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evening of the day before starting the medical 
work and participated by leader of the command 
group, medical service expert and first-aid unit 
members. The meeting involves such contents: 
reporting on the health intelligence investigation, 
discussing on plans for the medical service on the 
second day, and the plan for preparing staff, ma-
terials and medicine; confirming medical staffs 
of the second day. And the command group will 
notify the hospital ship to prepare food and wa-
ter for the second day. The original first-aid unit 
members may be slightly adjusted according to 
the defined plan which shall be notified to relevant 
staff, and deficient materials and medicine shall be 
re-supplied.

Medical service process
On the day when medical service is provided, 

all members and materials are gathered at the port 
and will go to the first-aid medical site by special 
vehicle to provide medical service work. The pro-
cesses are as follows: patient waiting for medical 
service-triage and register of patient information-
patient receiving doctors’ office visiting at corres-
ponding department- patient according to the need 
to take medicine- patient leaving the medical site. 
In addition, patient needs to finish necessary auxi-
liary examination and then return back to corres-
ponding department. If necessary, consultation 
and treatment among relevant departments may be 
executed. If a patient is suitable for receiving in-
hospital surgery and examination by large medical 
device at the hospital ship, first contact doctor of 
this patient is responsible for filling in the evacu-
ation application form. After the lead of the first-
aid unit approves, the patient will be evacuated to 
hospital ship by evacuation group.

Removal stage
When the medical service is finished, the lead 

of first-aid unit will issue a removal order. Whether 
the materials and medicine needs to be taken back 
to the hospital ship will be decided based on the 
security condition of the first-aid medical site. If 
medical institution support is available, the first-
aid unit may take back the box to replenish mate-
rials and medicine according to the consumption 
condition. If local medical institution can ensure 

security, other boxes may be stored at the medi-
cal service site. A summary meeting will be held 
on the way back or after the dinner. Every mem-
ber needs to sum up the medical work of the day, 
provide service plan and offer improvements to be 
made on the second day. After the overall medical 
service is finished, all materials and medicine will 
be removed back to the hospital ship.

Discussion 

Function and composition of first-aid unit
The function and composition of first-aid unit 

in Chinese navy hospital ship is different from that 
in the U.S. Navy hospital ship. 2-4 The first-aid 
unit in Chinese navy hospital ship is composed of 
dozens of staffs to provide medical service, but it 
covers a basically complete set of medical speci-
alties and can meet the demand of patients in the 
local community. But the first-aid in USA hospi-
tal ship has more staffs than that in Chinese navy 
hospital ship. For instance, at the stop of Colum-
bia when implementing the “Continuing Promi-
se 2009” mission, the first-aid unit of the USNS 
Comfort (T-AH20), a U.S. Navy hospital ship, has 
a good number of members. The USNS Comfort 
dispatched 200 medical staff to Tumart’s shore-
based rescue site every day and was responsible 
for providing medical assistance to local residents. 
Helicopter is the only tool to transport patients to 
the USNS Comfort from the shore-based rescue 
site. Patients who need operation and were tran-
sported to hospital ship, other patients were tre-
ated at the shore-based rescue site. After surgical 
recovery, the patient will be transported to the sho-
re-based rescue site. The U.S. Navy hospital ship 
has no patients if no patients have been evacuated 
by the first-aid unit.4 But in Chinese case, so long 
as the hospital ship stops at the port and conditi-
ons permit, patients can walk to the hospital ship. 
Both the hospital ship and the first-aid unit provide 
out-patient service and physical checkup service. 
So even without patients to be evacuated by the 
first-aid unit, the hospital ship can also have pa-
tients requiring surgery, resulting in overlapping 
work for both the hospital ship and the first-aid 
unit. The first-aid unit represents an expansion of 
the hospital ship in space and a beneficial supple-
ment to the hospital ship to carry out various mi-
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ssions, and avails the hospital ship to implement 
accompanying medical support tasks in a modu-
lar, multi-point and multi-faceted way whether it 
is peacetime and wartime, meeting the demand of 
humanitarian medical aid for assisting citizens in 
the host country in a maximum way. The first-aid 
unit directly reaches out to the citizens of the host 
country and faces media organizations of several 
countries. As their words and deeds are totally laid 
bare before their overseas counterparts, they are 
fulfilling the mission of military diplomacy while 
providing complicated medical service; they carry 
forward the humanitarian spirit and spread out the 
idea of harmonious world and harmonious ocean. 

When selecting medical staff in Chinese navy 
hospital ship, we need to take into account that 
different from the work carried out on the hospital 
ship, the first-aid unit needs to provide humanitari-
an aid within the territory of the host country, and 
each doctor in the most cases needs to complete 
disease diagnosis and treatment independently. 
So the members shall be politically-sensitive with 
strong competence and communication skills. The 
unit is composed of health service expert, medical 
staff and logistic guarantee staff. Medical staffs 
who have intermediary certificate and compre-
hensive professional knowledge will be preferred. 
The director who can be a medical expert is res-
ponsible for the daily management and vocational 
study of the unit. When implementing the first-aid 
mission, the health service expert will serve as the 
lead, responsible for controlling the medical acti-
vities of the entire unit and the director will assist 
the lead to finish the medical service work. Wit-
hout special conditions, the director, head nurse 
and key medical staff are relatively regular which 
will be beneficial for members to get familiar with 
the medical service procedures and to ensure me-
dical service quality.

Advantages and disadvantages of first-aid 
operating mode
One can imagine the convenience of having 

medical institution support, but the work scale and 
consulting room are subject to the size of space 
provided by the local authority. If without support, 
it appears more complicated to establish provisi-
onal medical institute, but the advantage is that 

the medical institution can be set up according to 
our own intention. As the first-aid unit provides 
humanitarian medical aid, although it has medical 
institution support, it doesn’t occupy medical re-
sources of the host country except for space, such 
as using the medical device and equipment of the 
host country.

Optimization of service procedures of first-
aid unit
The abovementioned service procedures aren’t 

changeless which shall be flexible according to 
real conditions when providing service. Various 
kinds of materials and medicine shall be well-
prepared before providing service. Competent 
members shall be selected according to realities of 
the mission and training shall be made available 
to them, including (1) foreign language scenario 
simulation training, preparing commonly used 
medical English words based on profession, and 
diagnosis and treatment procedure, organizing 
role reversal simulation training; (2) professional 
medical training, starting professional learning on 
common diseases and frequently-occurring dise-
ases and multiple infectious diseases of the host 
country; (3) preparation and study of contingency 
plan of the first-aid unit, etc.5

What has happened in our real practice told us 
that the role of triage is very critical among vario-
us links of first-aid medical service.6-9 A correct 
triage can shorten the patients’ time in receiving 
diagnosis and treatment and maintain sound or-
der of medical service. In the medical activity of 
“Harmonious Mission - 2011”, we asked doctors 
who have sound communication skills in foreign 
language and comprehensive medical knowledge 
to do triage who write down the chief complaint 
and demand of patients on the medical visit card, 
which significantly reduced the error score of tri-
age, and shortened patients’ time in receiving in 
receiving diagnosis and treatment, and increased 
doctors’ working efficiency.

In a word, the target of the first-aid unit of 
Chinese navy hospital ship is different from that of 
the United States. Our first-aid unit is defined by 
small yet proficient functional unit, involves com-
plete departments and its work mode can flexibly 
adapt to the conditions provided by the local aut-
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hority so as to satisfy the demand of the host co-
untry for humanitarian medical aid in a maximum 
fashion.
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Abstract

Objective: Metabolic syndrome has high pre-
valence in patients with Schizophrenia in compa-
rison with normal population. According to high 
prevalence of metabolic syndrome in subject with 
higher than 40 years, so the aim of this study was 
to comparison of metabolic syndrome in patients 
with Schizophrenia treated with atypical antip-
sychotics and control group.

Methods: This cross-sectional study was done 
in 100 patients with Schizophrenia treated with 
atypical antipsychotics and 135 healthy subjects. 
The prevalence of metabolic syndrome and indi-
vidual metabolic syndrome factors were evaluated 
in less and more than 40 years.

Results: In patients less than 40 years, the 
prevalence of metabolic syndrome was 18.6% in 
patients with Schizophrenia treated with atypi-
cal antipsychotics and 7% in healthy subjects. 
In patients more than 40 years, the prevalence of 
metabolic syndrome was 10% in patients with 
Schizophrenia treated with atypical antipsychotics 
and 32.8% in healthy subjects. The prevalence of 
metabolic syndrome in patients with schizophre-
nia was 3 times (OR = 3, CI95%: 1.01-8.9) more 
than control group in patients less than 40 years, 
and 0.2-fold (OR=0.2, CI95%: 0.06-0.83) in pati-
ents with more than 40 years. 

Conclusion: Metabolic syndrome had high 
prevalence in schizophrenia patient with less than 
40 years old, however patients with schizophrenia 
had been screened for metabolic syndrome in yo-
unger age and this concern in patients with older 
than 40 years had minor importance.

Keywords: Atypical Antipsychotics, Metabo-
lic Syndrome, Schizophrenia, 

Introduction

Schizophrenia is a psychiatric condition with 
involvement of thought, emotion, movement 
and behavior (1). The life time prevalence of 
schizophrenia is less than 1% (2). It usually be-
gins before the age of 25 years (3). Antipsychotics 
(typical or atypical) have a key role in the treatment 
of this disorder (4). Atypical neuroleptics such as 
clozapine, olanzapine, quetiapine, and risperido-
ne have demonstrated efficacy in the treatment 
of schizophrenia with fewer extrapyramidal side 
effects than other neuroleptics, but the use of these 
drug has been associated with weight gain (5). 

Patients with schizophrenia are at increased 
risk for developing the metabolic syndrome or 
its individual components due to their lifestyle, 
suspected genetic predisposition, and exposure to 
antipsychotic medications that can cause weight 
gain and other metabolic side effects (6). A high 
prevalence of metabolic syndrome has been repor-
ted among patients with schizophrenia (7-9) and 
has been related to an increased risk for cardiovas-
cular diseases (10,11), diabetes (12) and mortality 
(13). Metabolic syndrome is characterized by the 
coincidence of hypertension, abdominal obesity, 
abnormal lipid level (blood triglycerides, chole-
sterol) and/or impaired blood glucose regulation 
(14). The association of metabolic syndrome and 
treated and untreated schizophrenic patients has 
been reported previously (15-17) but the effect 
of age in this association did not investigated pre-
viously completely, so the aim of this study was 
to comparison of pprevalence of metabolic Syn-
drome in patients with schizophrenia treated with 
atypical antipsychotics and healthy group in less 
and older than 40 years.



HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H 3681

Material and methods

This cross-sectional study was done in 100 
patients with Schizophrenia treated with atypical 
antipsychotics and 135 healthy subjects. Sample 
size calculated by a=0.05, B=0.1 and 0.2 diffe-
rence between two groups. Patients selected 
from patients refereed to Rasool Akram hospital 
and healthy subjects selected from hospital staff 
in 2011. Inclusion criteria in patient group was 
schizophrenia diagnosed with SCID and treatment 
with atypical antipsychotics for at least 6 month. 
Alcohol and substance use and discontinued an-
tipsychotic drug use were exclusion criteria of this 
study. Healthy subject for psychiatry disease de-
termined by self reporting of psychiatry disease 
and interview. The study was approved by the et-
hical committee of Tehran University of Medical 
Sciences. Written informed consent was obtained 
from all patients. Metabolic syndrome defined by 
the National Cholesterol Education Program cri-
teria (18). Metabolic syndrome determined if 3 or 
more of the following components were identi-
fied: waist circumference > 102 cm for men and 
≥ 88 cm for women, a fasting blood triglyceride 
level ≥ 150 mg/dL, high-density lipoprotein cho-

lesterol level < 40 mg/dL for men and < 50 mg/
dL for women, blood pressure ≥ 130/85 mm Hg, 
and a fasting glucose level ≥ 110 mg/dL. Eligible 
patients in both groups were divided into 2 grou-
ps according age (age less than 40 years old and 
higher than 40). Abdominal circumference was 
measured at 1 centimeter above the umbilicus le-
vel. The following laboratory values were obtai-
ned from an overnight fasting blood sample. Other 
data include: age, sex, family history of hyperten-
sion and hypelipidemia and smoking recorded 
for all participants. Statistical analyses were per-
formed using the SPSS software. The t-test, chi-
square test and the Fisher exact test were used to 
test for differences between groups. The odds ratio 
(OR) and 95% confidence interval (CI) were also 
used to describe associations. A P-value less than 
.05 was considered to be significant in all tests.

Results

The mean age of the participants was 35.6±10.9 
and 39.8±14.2 years in patients with schizophre-
nia and control group, respectively. Other demo-
graphic characteristics of the study population are 

Table 1. Demographic characteristics of the study population in schizophrenia and control groups

Variable group p-value Schizophrenia control

sex

Male
 

frequency 72 71

0.003% 72.0% 52.6%
Female

 
frequency 28 64

% 28.0% 47.4%

Level of 
education 

Under diploma frequency 46 33

0.001
% 46.0% 24.4%

Diploma and beyond 
diploma 

frequency 54 102

% 54.0% 75.6%

Smoking
No frequency 76 125

0.001% 76.0% 92.6%

Yes frequency 24 10
% 24.0% 7.4%

Family 
history of 

hyperlipidemia
 

No frequency 61 98

0.068% 61.0% 72.6%

Yes frequency 39 37
% 39.0% 27.4%

Family history 
of hypertension

No frequency 58 109

0.000% 58.0% 80.7%

Yes frequency 42 26
% 42.0% 19.3%
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Table 2. Clinical characteristics of the study population in schizophrenia and control groups

 Variable
group

p-valueSchizophrenia control

Triglyceride 

normal
 

frequency 50 89

0.016% 50.0% 65.9%
abnormal

 
frequency 50 46

% 50.0% 34.1%

FBS 
normal

 
frequency 92 111

0.035% 92.0% 82.2%
abnormal

 
frequency 8 24

% 8.0% 17.8%

systolic BP

normal
 

frequency 85 108

0.39% 85.0% 80.0%
abnormal

 
frequency 15 27

% 15.0% 20.0%

waist circumstance 

normal
 

frequency 63 76

0.348% 63.0% 56.3%
abnormal

 
frequency 37 59

% 37.0% 43.7%

HDL

normal
 

frequency 69 87

0.488% 69.0% 64.4%
abnormal

 
frequency 31 48

% 31.0% 35.6%

Table 3. Age specific prevalence of metabolic Syndrome in patients with schizophrenia and healthy subject

Age 
group

Metabolic 
syndrome

group
Odds Ratio (CI95%) P-valueschizophrenia control

<40 
yes frequency 13 5

3 (1.01-8.9) 0.046% 18.6% 7.0%

no frequency 57 66
% 81.4% 93.0%

>=40
yes frequency 3 21

0.228 (0.06-0.83) 0.022% 10.0% 32.8%

no frequency 27 43
% 90.0% 67.2%

shown in Table 1. Seventy two participants (72%) 
in case group and 71 participants (52.6%) in con-
trol group were male (p=0.003). 

The age diagnosis disease was 22±7.5 years in 
patients with schizophrenia. With regard to medi-
cations, 53 participants had been treated with ris-
peridone, 26 participants with olanzaoine and 28 
participants with clozapine. The mean duration of 
medications usage in case group was 61.3±52.4 
months. Table 2 shows that schizophrenic pati-
ents had higher triglyceride than control group, 
but there wasn’t significant difference between 
schizophrenia and waist circumference, systolic 
BP and HDL. Table 3 shows the age-specific pre-

valence of metabolic syndrome in participants yo-
unger and older than 40 years. In participant youn-
ger than 40 years the prevalence of metabolic syn-
drome in schizophrenic patients were higher than 
control group (p<0.05) but in participant older 
than 40 years the prevalence of metabolic syndro-
me in control group were higher than schizophre-
nic patients (p<0.05).  

Discussion

Patients with schizophrenia may be at particu-
lar risk for metabolic syndrome, coupled with the 
adverse impact of the antipsychotic treatment on 
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serum lipids and metabolic syndrome (19). Addi-
tionally, it has been suggested that ethnicity may 
play a moderating effect in determining those who 
may be at increased risk for developing lipid ab-
normalities and other metabolic disturbances du-
ring antipsychotic treatment (20). The result of 
present study shown that the prevalence of me-
tabolic syndrome in schizophrenic patients were 
higher than control group (p<0.05), in participant 
younger than 40 years, but in participant older than 
40 years the prevalence of metabolic syndrome in 
control group were higher than schizophrenic pa-
tients (p<0.05). So, it seems that the association of 
metabolic syndrome and antipsychotic exposure 
in schizophrenic patients is remarkable in patients 
younger than 40 years and patients and there was 
little worry for development of metabolic syn-
drome in older patients. Sernyak et al, studied the 
association of diabetes mellitus with use of atypi-
cal neuroleptics in the treatment of schizophrenia 
and shown that the strongest effect between dia-
betes mellitus and use of atypical neuroleptics in 
patients less than 40 years old (5). In Huang et al 
study, in Taiwan, the difference of MS prevalen-
ce between schizophrenic patients and the general 
population was marked in male patients under 40 
years of age and in female patients under 50 years 
old (21). Sugawara et al, in Japan, reported that 
patients with schizophrenia or schizoaffective dis-
order had high prevalence of metabolic syndrome 
compared to the general population, and was most 
apparent for those under 60 years of age (22). Re-
sult of our study in comparison to other reported 
suggests that patients with schizophrenia in youn-
ger age need more attention for screening of me-
tabolic syndrome and encouragement for change 
in life style. 

In limitation of present study, the prevalence 
rate of metabolic syndrome for our study derived 
from the cross-sectional design, a prospective, 
longitudinal or trial study with adjustments for age 
would have performed in this particular populati-
on over time. 
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Abstract

Aim: This research examined the ability of he-
alth care professionals working in emergency first 
aid stations to identify female victims of domestic 
violence. 

Methods: The data were collected by means of 
a Descriptive Information Form and a Scale Form. 
The total population of the research consisted of 
a hundred health care professionals working at 
emergency first aid stations in Izmir (n=100). The 
breakdown of the study group was as follows; 60% 
nurses, 17% health officers, 20% obstetricians and 
3% paramedics. The response rate was 100%. 

Results: During their professional lives 90% 
of the health care professionals in the study had 
attended a woman who had been subjected to do-
mestic violence. From the scale used in this study 
it was found that the average ability of the group 
of health care professionals to identify female vic-
tims of domestic violence was 21.50 ±4.25. Of the 
personnel participating in this research 75% were 
found to have partially adequate knowledge, 15% 
had inadequate knowledge, and only 10% were fo-
und to have adequate knowledge to identify those 
women who had experienced domestic violence.

Conclusions: Since a large percentage of the 
health care professionals in this study lacked the 
information to accurately identify female victims 
of domestic violence it is concluded that it is very 
important to introduce a new in-service training 
program on the topic of “Female victims of dome-
stic violence”. 

Keywords: Violence, Domestic Violence, Wo-
man, Female Victims, Emergency, First Aid, He-
alth Care Professionals, Nurse, Izmir, Turkey

Introduction

Violence towards women is the most common 
but the least described violation of human rights 
worldwide (Atman 2003; Garcia-Moreno et al. 
2005). Today, half of the women in the world are 
subjected to violence by their husbands (Altinto-
prak et al. 2006; Erbek et al. 2004; Deveci & Acik 
2002; Demir & Ozkan 2000). In Turkey, the Prime 
Ministry Family Research Institution (1995) anno-
unced that there is physical violence in 34% of fa-
milies and there is oral violence in 53% of them 
and 46% of children have been subjected to physi-
cal violence (Vahip & Doganavsargil 2006; Unal 
& Bilge 2004). In research carried out by Mor Çatı 
between 1990-1996 among 1,259 women it was 
shown that 88.2% of the women lived in a violent 
environment, and 68% of them had been hit by 
their husbands. After the study conducted in 2000 
on 1,070 women concerning family violence by 
Woman Status and Problems Head Office, 21.2% 
of the women declared that their husbands had 
been violent towards them (Gültekin et al. 2004).

Today, the abuse of women is a problem still 
seen not only in Turkey but in every country all 
over the world today. Health care professionals 
have the responsibility of diagnosing, treating the 
abused women and keeping legal records. 112 
emergency service health care professionals are in 
a very special position in terms of identifying and 
preventing violence against woman. These health 
care workers are able to observe families in their 
home environment, often they are present in the 
environment where the event has just happened, 
and they are responsible for informing the hospital 
personnel about the violence which can then lead 
to legal procedures. However, it can very difficult 
to determine whether a woman has been abused 
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this can be because the female victim will not con-
firm the abuse thus the health professional asse-
sses the physical injury symptoms as accidental or 
the health professional perceived the abuse as a 
domestic problem related to family relationships 
rather than a health problem (Garcia-Moreno et al. 
2005; Henderson et al. 2004; Heise et al. 1999).

Baysan (2003) determined that 32.5% of nu-
rses and midwives were unable to diagnose the 
symptoms of domestic violence inflicted on wo-
men, 31.2% were unable to diagnose the emotio-
nal symptoms and 50.0% were unable to diagnose 
physical symptoms. Aksan & Aksu (2007) carried 
out a study of doctors and nurses in hospital acci-
dent and emergency (A & E) units and found that 
most of the nurses and doctors can diagnose the 
signs of sexual abuse of women and they are awa-
re of the situation. There have been a few studies 
on the diagnostic capabilities of A&E personnel 
in Turkey; however, no research has been carried 
out into the identification of the symptoms of do-
mestic violence in women by 112 emergency first 
aid professions. 

Background 
In the majority of countries in the world there is 

an emergency call system, in the UK the number 
is 999, in the USA it is 911. In Turkey, in keeping 
with the European standard the number to call is 
112 for emergency first aid and rescue services.  In 
Izmir the Emergency health services were initially 
provided by Atatürk Teaching Hospital, Karşıyaka 
Public Hospital and Buca Municipality depended 
on the center established in Eşrefpaşa Municipality 
Hospital. In 1986 there was 1 center, 3 ambulance 
stations and 6 ambulances. In 1994, The Turkish 
Ministry of Health started a 112 Emergency Aid 
and Rescue Services project in, Istanbul, Ankara 
and Izmir with the aim of developing pre hospital 
health services. Currently there are a total of 41 
Emergency First Aid stations 21 in the Izmir me-
tropolitan area and 20 stations on the periphery of 
the city (Ertugrul 2006).

The Izmir 112 Emergency Health Services are 
directed from the office of the Health Manage-
ment of the Province. The command control center 
where the calls are taken assesses the emergency 
call and dispatches an ambulance to location of 
the incident from the nearest emergency Aid Stati-

on. All dialogues are recorded on computer media.  
A minimum of 15 personnel including 5 doctors, 
5 health personnel and 5 drivers work at each 112 
station in Izmir. These emergency centers provide 
service for the situations of every kind of injury 
from traffic and home accidents, heart attacks and 
serious illnesses, attempted suicide and mental ill-
ness. In a study in Samsun in 2004 it was found 
that 12.3% of the 112 calls came from those with 
mental health problems. The most frequent reason 
for calling the emergency services was for synco-
pe (48.1%), and the most frequent diagnosis after 
examination was conversion disorder (62.6%). 
The most frequent early diagnosis for women 
was conversion disorder with 73.6% and suicide 
attempts constituted 9.1% of the calls (Ertugrul 
2006).

Research question: 
Do health care professionals working in emer-

gency first aid stations have sufficient knowledge 
to identify female victims of domestic violence? 

The Study 

Aim 
This research examined the ability of emer-

gency first aid station’ health care professionals to 
identify female victims of domestic violence. 

Design and Sample
The total population of the research consisted 

of one hundred health care professionals working 
at 21 emergency first aid stations in the city of Iz-
mir, Turkey (n=100). The breakdown of the study 
group was as follows; 60% nurses, 17% health 
officers, 20% obstetricians and 3% paramedics.  
The response rate was 100% and all participation 
was voluntary. The data collecting instrument was 
administered face to face with the 112 emergency 
first aid professions by the researchers. The nece-
ssary permission was taken from the institution to 
carry out the research. Before the questionnaire 
was applied, the research purpose and procedu-
re was explained to the participants and their in-
formed consent was obtained. The research was 
implemented within a framework of ethical rules 
and in accordance with the ethical principles of the 
Declaration of Helsinki Principles.
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Measurements
Two forms were used as the data collecting in-

strument, the Introductory Information form for 
health care professionals and a Scale Form related 
to the identification of female victims of domestic 
violence by health care professionals.  

Introductory Information Form for Health 
Care Professionals 
The form developed by the researchers consi-

sted of 7 questions prepared to determine aspects 
such as, education, qualifications, status of in ser-
vice training and experience about women victims 
of domestic violence. 

Scale Form Related to the Identification by 
Health Care Professionals:
This scale developed by Baysan (2003) for nu-

rses and midwives consists of 33 statements requ-
iring true or false responses. The Cronbach Alpha 
internal consistency coefficient was found to be 
0.76 in the validity and reliability study carried 
out on nurses and midwives. In this Scale Form, in 
order to evaluate the answers of health personnel, 
the responses are given 1 point for true and 0 for 
false in positive expressions, and 0 point for true 
and 1 point for false in negative expressions. The 
answers were converted into numerical values and 
the total scale point averages were obtained. The 

Table 1. Distribution of the introductory information of 112 emergency service health personnel participants (n=100)
Introductory Features Number Percentage

Age Group
17-25 1 1
26-35 75 75
36-45 24 24

Profession
Nurse 60 60
Health officer 17 17
Midwife 20 20
Other (Paramedic) 3 3

Education
Vocational school of health 31 31
Associate degree (diploma) 43 43
Graduate 23 23
Postgraduate 3 3

Years of service in profession
0-5 years 7 7
6-10 years 17 17
11-15 years 45 45
16 years and more 31 31

Years of working in 112 service institution
0-12 months 13 13
1-5 Years 48 48
6-10 Years 33 33
11-20 Years 6 6

Encountered case of domestic violence  against a woman
Yes 90 90
No 10 10

Received in service training
Yes 13 13
No 87 87
TOTAL 100 100

Distribution of 112 emergency service health care professionals according to their introductory features ( age group, professi-
on, education, years of service in profession, years of working in 112 service institution, encountered case of violence against 
female, received in service training).
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total scale point was determined as 33. According 
to Baysan’s (2003) research The knowledge of he-
alth care professionals answering true to 80% or 
more of the statements of scale about diagnosing 
the symptoms of women who had experienced 
domestic violence was assessed as adequate, the 
knowledge of those answering true to 51-79% of 
the statements was considered to partially adequ-
ate and those answering true to 50% or less of the 
statements were assessed as inadequate. 

In this study, the Cronbach Alpha internal con-
sistency coefficient was found to be 0.82 therefore 
it was accepted as valid and reliable.  

Data Analysis
The data obtained was evaluated with an SPSS 

13.0 package computer program. The number and 
percentage dispersion of the findings about intro-
ductory features of the health care professionals 
was carried out; an ANOVA and independent sam-
ple t test were used to examine the relationship 
between the total scale point averages of health 
professions in relation to the ability to diagnosis 
of domestic violence having been inflicted on wo-
men and independent differentials. 

Results  

The introductory features of the participants 
are shown in Table 1. 75% of the 112 health care 
professionals were aged 26-35, 60% were nurses, 
17% were health officers, 20% were obstetricians 
and 3% were in the other vocational groups (pa-
ramedics). 43% of the health care professionals 
had graduated with an associate degree (diplo-
ma). 45% of the participants had been working 
for 11-15 years, and 48% had been working for 
1-5 years in a 112 institution. It was also found 
that during their professional career 90% of the 
health care professionals had attended a woman 
who had been subjected to violence however, 87% 

had received no in-service training concerning the 
diagnosis and treatment of women victims of do-
mestic violence. 

Examining the scale concerning the ability of 
health care professionals to diagnose that a wo-
man had experienced domestic violence accor-
ding to the total scale point average, the total sca-
le point average was determined as 21.50±4.25. 
The health professionals had minimum of 10 and 
a maximum 31 points on the scale. According to 
the scores obtained from the scale in terms of the 
skills of health care professionals in diagnosing 
female victims of domestic violence, 10% were 
found to be sufficient, 75% were found to be parti-
ally adequate  and 15% were found to be inadequ-
ate (see Table 2). 

The distribution of total scale point averages 
of the health care professionals according to de-
mographic features can be seen in Table 3. There 
was statistically reasonable difference between the 
total scale point averages according to the vocatio-
nal groups (F=1.391, P=0.250), years of professio-
nal service (F= 1.664, P=0.180), and whether they 
had attended a woman who had been subjected to 
domestic violence (t=0.390, P=0.244). There was 
no statistically reasonable difference between the 
total scale point averages according to the ages of 
the health care professionals (F=0.485, P=0.617), 
their education level (F=0.457, P=0.713), the num-
ber of years that they had worked in a 112 insti-
tution (F=0.540, P=0.983), and whether they had 
received in service training (t=l.156. P=0.757). 

Discussion

In this study, in their professional capacity ne-
arly all of the participants had encountered a wo-
man who had been subjected to violence during 
their professional lives. In the study by Baysan 
(2003) it was determined that 67.5% of the nur-
se and midwifes treated a woman who had been 

Table 2. Distribution of adequate status according to the scores of health care professionals  (n=100)  
Adequate status The scores obtained from the scale

Number Percentage
Adequate 10 10

Partially adequate 75 75
Inadequate 15 15

TOTAL 100 00.0
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Table 3. Dispersion of total scale point average of health personnel related to the recognition of the symptoms 
of domestic violence in women according to introductory features (n=100)

Introductory Features X SD F/t P
Age Group 0.485 0.617

17-25 0.75
26-35 0.64 0.12
36-45 0.66 0.14

Profession 1.391 0.250
Nurse 0.65 0.13
Health officer 0.66 0.11
Midwife  0.65 0.11
Other (Paramedic) 0.50 0.11

 Education Level 0.457 0.713
Vocational school of health 0.65 0.12
Associate degree (diploma) 0.65 0.13
Bachelor degree 0.65 0.12
Master’s degree 0.56 0.09

Years of service in profession 1.664 0.180
0-5 years 0.55 0.13
6-10 years 0.68 0.12
11-15 years 0.64 0.11
16 years + 0.65 0.14

Years working  in 112 service institution 0.540 0.983
0-12 months 0.64 0.16
1-5 Years 0.65 0.13
6-10 Years 0.64 0.11
11-20 Years 0.67 0.11

Encountered a case of domestic violence 0.390 0.244
Yes 0.64 0.13
No 0.66 0.11

Received in service training 1.156           0.757
Yes 0.61 0.14
No 0.65 0.12

_

a victim of domestic violence. Aksan & Aksu 
(2007) found that health professionals working in 
university hospital emergency service encounte-
red abuse cases in the rate of 76-90%. Elliot et al. 
(2002) found that in their study for doctors’ wor-
king primary and secondary medical treatment, 
the incidence of coming across cases of domestic 
violence against women was between 86% and 
90%. Compared to the study by Baysan (2003), 
the rate of encountered female victims of dome-
stic violence in 112 emergency services is higher 
than the primary care institutions. This finding 
supports the fact that it is crucially important for 
the health care professionals to identify the vio-
lence and keep accurate records about these inci-

dents. However, many of these cases are recorded 
as physical or psychological disturbances not as 
violence or abuse. It seems that in Turkey the lack 
of recognition that a woman has been the victim of 
domestic violence is a sign of a cultural and socie-
tal structure which internalizes violence and has a 
tendency to accept it as “normal” even by educa-
ted health care professionals. 

For centuries, in Turkey, a man hitting his wife 
or daughter was accepted as the right and duty of 
man. This situation has created a taboo which un-
til recently makes it shameful to talk about dome-
stic violence and this was reflected in the media 
proverbs educational books in the Turkish legal 
system (Polat 2001). It is a fact that in Turkish so-
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ciety inflicting physical violence on women is not 
considered to be a crime. Proverbs and expressi-
ons about this subject show the way of thinking; 
“Beating comes from heaven”, “Spare the rod 
and spoil the child”, “Man has the right of both 
loving and beating”, “The one who does not obey 
the instructions deserves beating”, “A bear shows 
its love for its baby by hitting it”, “The one that 
died is the criminal not the killer”. In Turkey soci-
ety, education, employment opportunities, cultural 
and legal reforms and health services for women 
are not at the required level. Furthermore, it is also 
a striking reality that the general reaction of the 
population of Turkey towards changing attitudes 
towards domestic violence inflicted on women is 
noticeably slow (Baysan 2003).

Data about domestic violence against women 
has only been collected for about 20 to 25 years 
and even today the true dimensions of this violen-
ce are not known (Vahip & Doganavsargil 2006; 
Witting et al., 2006; Ramsay et al., 2002). In many 
countries although legally domestic violence is 
punishable and in fact in Turkey it is a criminal 
offence, privately many men consider it their right 
to beat female members of the family for disobe-
dience or other “bad” behavior.  A further factor 
which contributes to the hidden nature of domestic 
violence is that it occurs within the family in pri-
vate (Kocacik 2004; Polat 2001). 

In Turkey most of the studies carried out on 
this issue have been based on the complaints made 
by women in health care centers, psychiatric cli-
nics and other non emergency treatment centers 
(Aksan & Aksu 2007; Giray et al., 2005; Unal 
& Bilge 2004; Ayranci et al., 2002; Akyüz et al., 
2002). However, it is the emergency first aid pro-
fessionals who are the first to deal with women 
who have experienced serious domestic violen-
ce. From the evidence in this current studies and 
other research, 112 health care professionals state 
that they frequently see cases of women victims 
of domestic violence and this does not tally with 
the number of events that appear in medical re-
cords and hospital reports (Witting et al., 2006; 
Yanikkerem & Arikan 2006; Akyüz et al., 2002). 
Therefore, it is important that the 112 health care 
professionals should be able to accurately record 
the occurrence of domestic violence, offer imme-
diate counseling and ensure that the women are re-

ferred to appropriate professional help. However, 
in this study, it appears that majority of the health 
care professionals of the 112 emergency services 
have received no training regarding the treatment 
and care of women who have been subjected to 
domestic violence. 

In this study, it has been determined that more 
than half of the 112 emergency health care profe-
ssionals were “Partially Adequate” in their ability 
to determine the indicators of the violence against 
woman. However, in comparison with Baysan’s 
(2003) study of nurses and midwives working in 
First Step Health Care Institutions, the health care 
professionals working in the 112 emergency servi-
ces have a higher level of ability to identify the in-
dicators of domestic violence against woman than 
those nurses and midwives. In this study, the total 
scale point average of identifying the indicators of 
violence against woman was a little higher than 
intermediate level among the 112 emergency ser-
vice health care professionals who participated in 
this research. When comparing these results with 
Baysan’s (2003) findings, it could be possible that 
the emergency health care professionals have a 
higher point average because of their high frequ-
ency of attending domestic violence cases against 
women. In this study, when their frequency of fa-
cing with these violence cases against woman is 
examined with the total scale point average distri-
bution, no statistically significant difference was 
found. In Baysan’s (2003) study, the total scale 
point averages of the nurses and midwives who 
had faced more cases of domestic violence were 
higher than the nurses and midwives who had wit-
nessed less of these kinds of cases. On the other 
hand, in a study by Uysal (1998) dealing with 
child negligence or abuse cases had no effect on 
the information point averages of the nurses and 
midwives. These findings seem to imply that just 
facing with the case is not enough by itself to 
increase the awareness.  What is needed is specific 
training in identifying the indicators of domestic 
violence against women.   

In this study, the total scale points of the 17-25 
age group, vocational school of health   graduates, 
personnel who have been working for 11-20 years 
in the 112 emergency services were found to be 
higher than other groups but this difference is seen 
to be meaningless in the statistical sense. Ramsay 
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et al., (2002) stated that the awareness and reacti-
on level of experienced health care professionals 
is higher than the other professions. Rodriquez 
et al., (1999) found that male doctors were less 
able to define domestic violence against women 
cases than female doctors (Ramsay et al., 2002; 
Rodriquez et al., 1999).  In the study by Baysan 
(2003) the total scale point averages of the older 
(aged 46 to54) nurses and midwives were higher 
than the participants in the study. On the other 
hand, in Uysal’s (1998) research the age of nur-
ses had no effect on the total scale point averages 
of the identification of domestic violence against 
women cases. When the research findings are 
compared with those of the other studies, different 
results can be seen, this seems to mean that per-
sonal awareness is more important than the socio 
demographic characteristics of the health care pro-
fessionals in the ability to identify the indicators of 
domestic violence against women.

In this study, when the total scale point ave-
rages of the health care professionals according 
to their training regarding the treatment and care 
of women who have been subjected to domestic 
violence were examined, there was no meaningful 
difference, statistically, between their educational 
background and the total scale point averages. 
Similarly, studies by Baysan (2003) and Uysal 
(1998) have shown that the in-service education 
of the nurses and midwives had no effect on the 
total scale point averages. When the topics of the 
in-service education programs of 112 institutions 
were examined, it was noticeable that there was no 
topic related to the management of cases where a 
woman had been the subject of domestic violence. 
The training for health care professions working 
at the 112 emergency service were focused on 
physical first aid applications, this is supported by 
Ertugrul (2006) who states in her study, that 79% 
of the health care professionals working at the 112 
emergency services had received cardio-pulmo-
nary resuscitation training but had no training con-
cerning the female victims of domestic violence. 
Ellis (1999) emphasizes that education concerning 
violence and abuse against woman should also 
include detailed information on support systems 
and legal issues and also that there is a need for 
cooperation between the various disciplines in 
the health service. In addition Weiss et al., (2000) 

supported the need for this type of training for me-
dical technicians. 

According to the American National Violence 
against Woman Survey, each year approxima-
tely 1.5 million women face violence from their 
partners, however, only between 2% to 12% of 
these cases were recorded as domestic violence. 
Similarly, there is inadequate data on the number 
of cases of domestic violence against women in 
Turkey. There is no data from the records that 112 
emergency health care professionals kept about 
their feelings at the moment they faced in each 
case of domestic violence. Health care professio-
nals, especially those working for 112 emergency 
services health care professionals have a unique 
opportunity and the obligation to identify treat and 
offer support to women victims of domestic vio-
lence.  

Limitations
This research could have been enhanced by 

accumulating data about the attitudes of the he-
alth care professionals towards women victims 
of domestic violence and their feelings about the 
particular cases that they faced. Moreover, there is 
no data of the records that 112 emergency health 
care professionals kept about their feelings at the 
moment they faced each case of domestic violen-
ce. Since only one hundred health care professi-
onals were included in the research, the research 
results can only give an indication of the situation 
but cannot be generalized for all health care profe-
ssionals in Turkey.

Conclusions

112 emergency service health care professio-
nals are often the first medical staff to witness the 
injuries women receive and they appear to face 
more cases of domestic violence than other he-
alth care professionals. In order to bring this ma-
jor public health issue to public and government 
attention it is necessary for the 112 health care 
professionals to correctly identify cases of dome-
stic violence and accurately record the injuries 
sustained by the women and the circumstances in 
which this occurred. This information can also be 
used in legal cases against the perpetrators of do-
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mestic violence. Furthermore, the 112 health care 
personnel should be able to respond appropriately 
to the women victims, not only by offering imme-
diate physical medical care but also by ensuring 
that these women are directed to psychological 
and other support services including temporary 
accommodation. These women cannot go back to 
the men who abuse them.   

For the 112 health care professionals to take on 
this responsibility it is necessary to organize in-
service education programs covering the medical 
and legal aspects of the care of women victims of 
domestic violence. Following the inception of this 
training research should be undertaken to assess 
the impact of the program the ability of the medi-
cal staff to identify, treat and accurately record the 
cases where women are injured in domestic vio-
lence. Finally there should be an extension of this 
type of research to cover ER medical personnel 
and other emergency treatment centers.
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Abstract

Background and purpose: Factors such as 
oral and dental health problems, gastrointestinal 
and urinary system diseases, sensory problems 
regarding taste and smell, having difficulty in re-
aching food and dependency may cause malnutri-
tion among the elderly. Malnutrition leads to poor 
outcomes such as functional decline, frailty, the 
decline of quality of life and higher mortality ra-
tes. The aim of this study was to determine the nu-
tritional status and factors affecting the nutritional 
status among the elderly.

Methods: This study was conducted on 473 
elderly people who applied to the Family Health 
Centers in Kırklareli, Turkey and who voluntee-
red to participate. The data was gathered using 
the Mini Nutritional Assessment (MNA), the Sa-
tisfaction with Life Scale (SWLS), Activities of 
Daily Living Scale (ADL), and the Instrumental 
Activities of Daily Living Scale (IADL). 

Results: According to the MNA, the rates of 
the elderly who were at malnutrition risk and who 
had malnutrition were 35.7% and 7.8%, respecti-
vely. The BMI, ADL, IADL, and SWLS scores of 
participants who are at malnutrition risk and who 
had malnutrition were significantly lower than pe-
ople who had a normal nutritional status (p<0.05). 
In addition, their mean age was significantly 
higher compared to the healthy controls (p<0.01). 
The MNA scores of the elderly who had worse 
economic status, who lived in retirement homes or 
with a professional caregiver, and who had chro-
nic diseases were significantly lower (p<0.05). 

Conclusion: Our study indicates that the risk 
of malnutrition is highly prevalent among the el-
derly people. The nutritional status of the elderly 
was negatively affected by factors including age, 
poor economic status, loneliness, increased levels 
of dependency on the IADL and ADL, and having 
a chronic disease. This leads to a decrease in life 

satisfaction. The nutritional status of the elderly 
who live in retirement homes or consult health 
centers should be carefully evaluated and those 
who have malnutrition or at malnutrition risk sho-
uld be treated. 

Keywords: Mini nutritional assessment, mal-
nutrition, elderly

Introduction

It has been predicted that the elderly population 
throughout the world would reach two billion in 
year 2050.1 In 2008, it has been reported that 7% 
of Turkey’s population consisted of old people. 
This percentage is 6% in urban areas and 10% in 
rural areas. A 201% increase in the old population 
is expected to occur between years 2008-2040 in 
Turkey.2 Old age has been associated with a decli-
ne in adapting to environmental factors and vario-
us health problems. In addition to these factors, the 
elderly experience certain physiological changes. 
Insufficient nutrition, smoking, alcohol consump-
tion, and stress accelerate the aging process. These 
factors also contribute to the frequency of various 
diseases including obesity, diabetes, hypertension, 
coronary heart diseases, cerebrovascular events, 
musculoskeletal problems, dementia, and depre-
ssion.3 Insufficient nutrition is a common problem 
among the elderly.4 Changes occurring during the 
ageing process affect nutritional status. Among the 
elderly persons, lean body mass, total body water 
and basal metabolic rate decreases whereas the 
adipose tissue increases. Thus, the elderly persons 
need lower energy intake but the need for protein, 
calcium, vitamin D, vitamin B12, and micronutri-
ents such as folate increases. Factors such as oral 
and dental health problems, gastrointestinal and 
urinary system diseases, sensory problems regar-
ding taste and smell, having difficulty in reaching 
food and dependency may cause malnutrition 
among the elderly.5
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It has been found that more than 50% of the 
elderly in hospitals and institutions were malnou-
rished. Malnutrition leads to poor outcomes such 
as functional decline, frailty, the decline of quality 
of life and higher mortality rates. Various factors 
have been associated with malnutrition, including 
demographic, physical and psychosocial factors 
such as age, living alone, eating and oral pro-
blems, low functional capacity, and depression.6 

These problems also are in a vicious circle with 
malnutrition. In addition, the literature review did 
not yield any results regarding the nutritional sta-
tus and associated factors among the elderly per-
sons living in Kırklareli, Turkey. 

The aim of this study was to describe the nutri-
tional status in elderly persons living in Kırklareli 
and to investigate factors which affect nutritional 
status in this group.

Methods

Design, Setting and Sample
This study was carried on 473 elderly people of 

age 65 and older who applied to the Family Health 
Centers in Kırklareli and agreed to participate in 
the study. Family Health Centers provide health 
counseling to all population who haven’t major 
health problems. The inclusion criteria for our stu-
dy were a stable medical condition and cognitive 
function to answer questions. 

Measurements
Data were collected using a questionnaire for 

socio-demographic characteristic, Mini Nutritio-
nal Assessment (MNA),  the Satisfaction with Life 
Scale (SWLS), Activities of Daily Living Scale 
(ADL), and the Instrumental Activities of Daily 
Living Scale (IADL).

MNA
The Mini-Nutritional Assessment (MNA) was 

used to evaluate the risk of malnutrition. The full 
MNA includes 18 items grouped in 4 rubrics: ant-
hropometric assessment (BMI calculated from 
weight and height, weight loss, and arm and calf 
circumferences); general assessment (lifestyle, 
medication, mobility and presence of signs of de-
pression or dementia); short dietary assessment 
(number of meals, food and fluid intake, and auto-

nomy of feeding); and subjective assessment (self 
perception of health and nutrition). MNA can be 
completed in less than 15 minutes. Each answer 
has a numerical value and contributes to the final 
score, which has a maximum of 30. With thres-
hold values of ≥ 24 for well-nourished, 17-23.5 
for at risk of malnutrition, and <17 for malnou-
rished, the sensitivity, specificity and positive pre-
dictive values according to the clinical status were 
96%, 98% and 97%.7

SWLS
This scale was created to assess a person’s glo-

bal judgment of life satisfaction. SWLS contains 
5 items. Each item is scored from 1 to 7, so the 
possible scores on the questionnaire is range from 
5 (low satisfaction) to 35 (high satisfaction).8 

ADL
This scale was developed by Katz, Ford, Mo-

skowitz, Jackson, & Jaffe 9 in order to evaluate 
basic activities of daily living. The scale consists 
of 6 questions; namely bathing, dressing, toileting, 
transfer, continence, and feeding. Each activity 
scored from 1 (dependent) to 3 (independent), so 
the possible scores on the ADL is range from 6 to 
18.  

IADL
This scale was developed by Lawton and 

Brody10 in order to evaluate instrumental activities 
of daily living. The scale consists of 8 questions 
regarding ability to use telephone, food prepara-
tion, shopping, housekeeping, laundry, mode of 
transportation, responsibility for own medications, 
and ability to handle finances. Each activity sco-
red from 1 (dependent) to 3 (independent), so the 
possible scores on the ADL is range from 8 to 24.

Ethical Issues
We received permission from the Kırklareli 

Health Board to do research on the elderly peo-
ple and we ran the study according to the Helsinki 
Declaration.11

Statistical Analysis
Data were assessed by using the SPSS 15.0 

program.12 Descriptive (mean, SD [standard de-
viation], range and frequency), comparative (the 
ANOVA test and the t test for independent groups) 
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and correlational (Pearson correlation) statistics 
were used to analyze the data.

Results
The mean age of the participants was 72.9±6.7. 

Among the 473 participants, 52.4% were female, 
72.1% had moderate income, and 12.9% had low 
income. Mean BMI was 27.4±5.2 kg/m2. It has 
been found that 54.5% of the elderly had at least 
one chronic disease, 92.4% lived in their own ho-
uses, 57.5% lived with a spouse, and 17.8% lived 
alone (Table 1). Among the participants, mean 
ADL, IADL, and SWLS scores were 16.7±3.1, 
20.6±4.9, and 22.2±7.1, respectively. According 
to the MNA, 35.7% of the elderly were at malnu-
trition risk, whereas 7.8% already had malnutriti-
on (Table 1). 

Participants who had malnutrition and who 

were at malnutrition risk had significantly lower 
BMI, ADL, IADL, and SWLS scores and were 
also significantly older than their well nourished 
counterparts (p<0.05) (Table 2). There was a ne-
gative and statistically significant relationship 
between age and MNA scores (p<0.05).  It has 
been observed that the MNA scores decreased 
with an increase in age. A positive and statisti-
cally significant relationship between the BMI and 
MNA scores has been found (p<0.05). The MNA 
scores increased with an increase in the BMI. In 
addition, MNA scores were positively and signifi-
cantly correlated with the ADL, IADL, and SWLS 
scores (p<0.05). The MNA scores of the partici-
pants increased with an increase in life satisfacti-
on, daily activities, and instrumental daily activity 
scores (Table 3). 

The relationships between MNA scores and 

Table 1. The characteristics of the elderly
Variables Mean+SD Range n %

Age (year) 72.9+6.7 65-92
Gender
   Female 248 52.4
   Male 225 47.6
Economical situation
   Good 71 15.0
   Avarage 341 72.1
   Poor 61 12.9
Chronic diseases
   Yes 258 54.5
   No 215 45.5
Living place
   Their own house 437 92.4
   Relatives home 22 4.7
   Retirement home 14 3.0
Person living with
   Spouse 272 57.5
   Children 103 21.8
   Alone 84 17.8
  Caregiver 14 3.0

Mean+SD Range n %
Body Mass Index (BMI) (kg/m2) 27.4+5.2 14.6-49.3
MNA 
Well-nourished
Risk of malnutrition
Malnourished

26.4±1.5
21.1±1.8
13.0±3.0

24-30
17-23.5
3.5-16

267
169
37

56.4
35.7
7.8

ADL score 16.7+3.1 6-18
IADL score 20.6+4.9 8-27
SWLS score 22.2+7.1 5-35
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socio-demographic variables are shown in Table 
4. The MNA scores differed according to gender. 
Men’s MNA scores were significantly higher than 
those of women (p<0.05). The MNA scores diffe-
red according to economic status. The MNA sco-
res of participants who had worse economic status 
were significantly lower than those who had good 
or moderate economic status (p< 0.05). The MNA 
scores differed according to the type of residence. 
The MNA scores of participants who lived in their 
own houses were the highest, whereas participants 
who stayed at retirement homes had the lowest 
MNA scores (p<0.05). The MNA scores of par-
ticipants who lived with a professional caregiver 
were significantly lower than those who lived with 
their spouses or lived alone (p<0.05). The MNA 
scores of participants who did not have a chronic 
disease were significantly higher than those have 
a chronic disease (p<0.05) (Table 4).

Discussion

In a study screening the nutritional status of el-
derly persons who consulted a geriatrics clinic in 
Turkey with the Mini Nutritional Assessment Test, 
it has been reported that 13% of the participants 
had malnutrition and 31% were at malnutrition 
risk.13 In two cross sectional studies conducted at 
a large retirement home in Turkey between years 
2009-2010, it has been shown that the malnutri-
tion rate among the elderly was 9.8% whereas 
22.8% of the participants were at malnutrition risk 
in 2009. In addition, the results of these studies 
showed that the malnutrition rate was 13.5% whe-
reas 33.5% of the participants were at malnutrition 
risk in 2010.5 A Japanese study investigating the 
nutritional status of 130 elderly persons who were 
healthy indicated that the risk of malnutrition was 
12%.6 Another study evaluating the nutritional sta-

tus of elderly persons living in a retirement home 
in Brazil reported that 8.3% of the participants 
had malnutrition, whereas 55.6% of them were at 
malnutrition risk.14 In our study, it has been found 
that 7.8% of the elderly persons had malnutrition 
and 35.7% of them were at malnutrition risk. Our 

Table 2. Comparison of certain parameters according to nutritional status 

Variables Well-nourished 
Mean+SD

Risk of 
malnutrition 

Mean+SD

Malnourished 
Mean+SD p

Age(year) 71.5+ 6.2 74.1+ 6.6 76.5+8.4 0.000⃰
BMI (kg/m2) 28.1+5.1 26.8 +5.0 24.4+5.3 0.000⃰
ADL score 17.6+1.5 16.4+3.1 11.1+4.5 0.000⃰
IADL score 22.3+3.0 19.5+5.2 12.8+5.5 0.000⃰
SWLS score 24.1+6.0 20.8+7.0 14.5+8.1 0.000⃰

 ⃰ p<0.05 Anova

Table 3. The relationships between MNA and certain 
parameters 

Variables MNA
r p

Age (year) - 0.285 0.000⃰
BMI   0.215 0.000⃰

ADL score   0.560 0.000⃰
IADL score   0.561 0.000⃰

SWLS   0.397 0.000⃰
*p<0.01
Table 4. The relationships between MNA and socio-
demographic variables 

Variables Mean+SD p

Gender
Female
Male

23.0+ 4.2
24.0+ 4.3

p=0.009⃰

Economical situation
Good
Avarage
Poor

23.7+4.5
23.9+4.0
21.1+5.1

p =0.000⃰⃰ ⃰

Chronic Diseases
Yes
No

22.8+ 4.3
24.3 + 4.2

p=0.000⃰

Living place
Their own house
Relatives home
Retirement home

23.6+4.1
22.8+5.0
19.3+5.9

p=0.001⃰⃰ ⃰

Person living with
Spouse
Children
Alone
Caregiver

24.2+3.9
22.1+4.7
23.3+4.3
19.8+5.1

p=0.000⃰⃰ ⃰

 ⃰t-test, ⃰ ⃰ Anova
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results are similar to the findings of other studies 
conducted in Turkey. 

The MNA scores differ according to gender. 
Studies have shown that men score higher on the 
MNA compared to women.15,16 Our results are 
consistent with these findings; men had signifi-
cantly higher MNA scores than women (p<0.05). 
Chronic illnesses such as diabetes, hypertension, 
congestive heart failure, and coronary artery dise-
ase are treated with dietary restrictions and with 
medication that affects food intake, which may 
cause malnutrition.17 According to our results, the 
MNA scores of participants who did not have a 
chronic disease were significantly higher than tho-
se have a chronic disease (p<0.05). Other studies 
seem to support this finding. It has been reported 
that the MNA scores of older persons with diabe-
tes mellitus were significantly lower than non-dia-
betic persons.18,19 In our study, it has been found 
that the mean age of participants who were mal-
nourished according to the MNA was significantly 
higher than those of the malnutrition risk group 
and the healthy group (p<0.05). In addition BMI 
was significantly lower in the malnutiriton group 
(p<0.05). Other studies seem to support these fin-
dings and report that malnourished persons were 
older and had lower BMI.20,21 Loneliness, isolati-
on from society and lack of care by their children 
are important problems for the majority of elderly 
persons. These problems also affect nutritional 
status in the elderly. One study reported that el-
derly persons who lived alone had fewer meals 
and decreased appetite which causes malnutrition 
risk, compared to those who lived with their fami-
lies.22 Our results indicated that the MNA scores 
of participants who lived with their spouses were 
the highest (24.2+3.9), whereas participants who 
lived with a professional caregiver had the lowest 
MNA scores (19.8+5.1). The MNA scores of par-
ticipants who lived with a professional caregiver 
were significantly lower than those who lived alo-
ne or lived with their spouses (p<0.05). In conclu-
sion, it can be assumed that living with a spouse 
positively affects nutritional status among the el-
derly, whereas living with a professional caregiver 
affects the nutritional status negatively. It should 
be noted that elderly persons who live with a pro-
fessional caregiver are dependent individuals. 

Factors such as lower economic status and the 

type of residence affect the nutritional status of the 
elderly and may lead to an increased risk of mal-
nutrition. In a study, it has been shown that lower 
economic status is related to malnutrition among 
the elderly.23 According to our results, the MNA 
scores of participants who had worse economic 
status were significantly lower than those who had 
good or moderate economic status (p< 0.05). In 
addition, the MNA scores of participants who li-
ved in their own houses were the highest, whereas 
participants who stayed at retirement homes had 
the lowest MNA scores (p<0.05).  

Functional status of the elderly can be evalua-
ted using the ADL and IADL.3 Malnutrition cau-
ses a decline in functionality among the elderly.24 

Certain studies indicated that instrumental daily 
activities and daily activities are associated with 
the risk of malnutrition.25,26 In contrast to our  re-
sults, in a study it has been reported that there is 
no relationship between IADL and nutritional sta-
tus.6 In our study, it has been found that the MNA 
scores of the elderly significantly increased with 
an increase in IADL and ADL scores (p<0.01). 
Participants who had malnutrition according to 
the MNA had significantly lower ADL and IADL 
scores compared to those who were at malnutri-
tion risk and who had a normal nutritional status 
(p<0.05).

The prevention of malnutrition increases the 
quality of life in the elderly. The quality of life 
includes certain dimensions such as life satisfac-
tion and physical and mental well-being.27 Feeling 
satisfied with life and lower risk of under nutrition 
were two important predictors of perceived good 
health.28 The number of studies investigating the 
relationship between the MNA and life satisfac-
tion is limited. In one of these studies, a positive 
correlation between MNA scores and life satisfac-
tion scores has been found.29 Our study yielded si-
milar results and showed that the life satisfaction 
of malnourished participants was lower compared 
to the persons who were at malnutrition risk or 
were well nourished (p<0.05). 

In conclusion, malnutrition and the risk of mal-
nutrition are common problems among the elderly. 
Malnutrition has negative effects on the functional 
status, life satisfaction and general health status 
of elderly persons. The nutritional status of the 
elderly is negatively affected by various factors 
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including old age, poor economic status, loneline-
ss, increased dependency on the IADL and ADL, 
and chronic diseases. These factors lead to lower 
life satisfaction and increased rates of mortality. 
Therefore, the nutritional status of elderly persons, 
especially those who live in retirement homes and 
consult health centers, should be screened. The 
screening of nutritional status should be integrated 
with standard procedures. 
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Abstract

Objective: Aspirin is the basis of antiplatelet 
treatment in patients with coronary artery disea-
se, but aspirin resistance is seen in a wide range 
(0.4%- 83.3%) in these patients. Mean platelet vo-
lume (MPV) is a parameter of platelet activation. 
In this study, we aimed to investigate the relation 
between MPV and aspirin resistance in patients ta-
king aspirin regularly (100 mg or 300 mg per day) 
and who were found to have significant coronary 
artery stenosis angiographically.

Study Design: 140 patients with angiographi-
cally significant coronary stenosis (lesions > %50) 
were enrolled to study (77 men, 63 women, mean 
age: 51.9±6.9). Before coronary angiography ve-
nous blood samples of patients were taken for 
MPV measurements. The patients were divided to 
two groups accordig to their MPV values: group 1, 
patients with MPV >10,5 fL and group 2, patients 
with MPV ≤10,5 fL. The patients’ answers to aspi-
rin was determined by PFA-100 (platelet function 
anayliser) method. In this system patients whose 
collagen/epinephrine closing time were under 165 
seconds were accepted as resistant to aspirin.

Results: 36 patients (25.7%) were found to be 
resistant to aspirin. When patients were investi-
gated according to their MPV values, there was 
statistically significant difference between aspirin 
resistance of two groups (35 % and 13%; p:0,002). 
When aspirin resistant and and aspirin sensitive 
patients were investigated according to their MPV 
values there was significant difference between 
the groups (in group A MPV was 9,08±1,34 while 
MPV was 10,3±1,89, in group B, p:0,03). There 
was also statistically significant relation between 
two groups in correlation analyses (r:0,24, p:0.01).

Conclusion: In our study we found out that as-
pirin resistance rates were higher in patients with 
significant coronary artery disease who had higher 
MPV values. We think that we can determine aspi-
rin resistance in patients with sigfinicant coronary 
artery disease and higher MPV values by PFA-100 
device in a short time and so we can give antiag-
gregan treatments more effectively

Keywords: Mean Platelet Volume, Aspirin Re-
sistance, Coronary Artery Disease

Introduction

Platelets have an important role in the initiation 
of atherosclerotic lesions and subsequent compli-
cations1. Increased platelet activity is associated 
with increased platelet volume. Large platelets 
that contain more dense granules are metabolically 
and enzymatically more active than small platelets 
and higher thrombotic potential2. Mean platelet 
volume (MPV) has been shown to be an indicator 
of platelet activation3. Despite the development of 
newer antiplatelet drugs in the last decade, aspi-
rin is still the most widely used antiplatelet agent 
across the world to prevent cardiovascular disea-
ses4-5. Long-term aspirin administration in patients 
at high risk of occlusive vascular events reduced 
up to 34% of nonfatal myocardial infarction (MI), 
25% of nonfatal stroke, and 18% of all-cause mor-
tality5. Ever since, several patients have reported 
developing adverse vascular events despite aspi-
rin intake, an observation that was later coined the 
term “aspirin resistance” (AR)6. Nowadays, the 
term has been employed to express the occurrence 
of cardiovascular events in spite of regular intake 
of aspirin at recommended doses7-8. In this study 
we aimed to investigate the relation between aspi-
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rin resistance and mean platelet volume in patients 
with significant coronary artery disease who takes 
aspirin regularly.

Patients and methods

The study was reviewed and approved by the 
institutional ethics committee and all patients gave 
informed consent before participating. A total of 
140 consecutive volunteer patients with stable co-
ronary artery disease (CAD) was enrolled to the 
study from the outpatient clinic. Patients were 
on regular aspirin therapy (80–300 mg/day) for 
at least 1 month. Patients were questioned care-
fully for their compliance with aspirin use. Platelet 
function assays were performed at least 1 month 
after the cessation of drugs that might affect in 
vitro platelet function tests (eg, non-steroidal an-
ti-inflammatory drugs, dipyridamole, heparin, 
low-molecularweight heparins, clopidogrel, ticlo-
pidine, warfarin and glycoprotein antagonists). 
Patients of all ages with >50% diameter stenosis 
in 1 or more of the 3 major coronary arteries on 
angiography were enrolled in the study. Exclusion 
criteria were thrombocytopenia (<100,000/mm3) 
or thrombocytosis (>400,000/mm3), anemia (he-
moglobin <10 g/dl), polycythemia (hematocrit 
>50%), end-stage renal disease, hematologic dise-
ases and malignancies. Hypertension was defined 
according to the ‘The Seventh Report of the Jo-
int National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressu-
re9. Diabetes mellitus was defined according to the 
American Diabetes Association criteria10.

Angiographic data
Left heart catheterization was performed using 

the Standard Judkins technique. Angiographic 
images were obtained in standard views using 
right and left, and cranial and caudal angulations. 
Patients of all ages with >50% diameter stenosis 
in 1 or more of the 3 major coronary arteries on 
angiography were enrolled in the study.

Blood sampling and laboratory determina-
tions
Blood samples were drawn from each subject 

in the morning between 7 and 10 AM (2-4 hours 

after aspirin intake) in the fasting state. They were 
withdrawn by antecubital venipuncture and the 
first several mL of blood were discarded to avo-
id spontaneous platelet activation. Citrated blood 
(0.129 M trisodium citrate in dilution 1:10) was 
used for analysis by PFA-100® (Platelet Function 
Analyzer, Dade Behring, Germany) and 4.5 mL of 
blood was collected in ethylene diamine tetra ace-
tic acid (EDTA) tubes for platelet counts and he-
matocrit. Mean platelet volume (MPV) was mea-
sured using a Abbott cell dyne 3700. Normal range 
of MPV is 6-10.5 fL (fentolitre).All analyses were 
performed within a range of 1-2 hours after blood 
collection. Total cholesterol, HDL cholesterol and 
triglyceride levels were measured enzymatically 
by an autoanalyzer Abbott Architect c 16000.  
LDL cholesterol levels were determined using the 
Friedewald formula. 

PFA-100® system
Platelet reactivity was measured with the PFA-

100 system (Dade normal range of collagen/epi-
nephrine (CEPI) closure time is between 95 and 
164 seconds. In this study, the mean calculated in-
terassay coefficient of variation was 0.6% (range 
0.0% to 1.1%), and incomplete inhibition of pla-
telets determined by the PFA-100 was defined as 
a normal collagen/epinephrine (CT/EPI) closure 
time despite aspirin treatment (<165 sec). . If the 
CT/EPI was > 300 seconds, the result was reported 
as 300 seconds For all patients, PFA-100 system 
measurements were performed in duplicate. The 
mean percent error for each patient was < 4%.

Statistical analysis
Statistics were obtained using the ready-to-

use program of SPSS version 13.0. Two indepen-
dent variables were compared by means of the 
Student’s t-test. If normality assumption was vi-
olated non-parametric Man-Whitney U was used 
for continuous variables. The categorical data 
were analysed using the chi-square test, Biva-
riate correlations between two continuous varia-
bles were evaluated using the Pearson correlation 
coefficient when indicated All of the values are 
expressed as mean±standard deviation;  p<0.05 
was accepted as statistically significant.
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Results

This prospective study included 140 cardio-
logy outpatients (77 men, 63 women; mean age 
51.9±6.9 years) taking 100 mg or 300 mg ente-
ric-coated aspirin at least for the previous 15 days.  
We divided the patients to two groups; patients 
with MPV > 10.5fL (group 1) and patients with 
MPV ≤ 10.5fL (group 2) since our laboratory va-
lues ranges between 7-10.5 fL.  The characteri-
stics of patients are shown in table 1. When two 
groups were compared there was not significant 
difference about gender, age, smoking and dybe-
tes mellitus between the groups. There was stati-
stically significant difference whengroup1 and 2 
were compared about aspirin resistance (%35 and 
%13; p:0.002)(table 1). The aspirin resistance was 
found to be 25,7%, (n:36) among the whole stu-

dy population. When patients were divided to two 
groups as they were resistant or sensitive to aspirin 
and the two groups were compared about MPV, 
the difference was statistically significant ( in gro-
up A MPV was 9,08±1,34 while, it was 10,3±1,89 
in group B, p:0.03 )(table 2). 

Discussion

In this study we tried to show the relation 
between aspirin resistance and mean platelet 
volume(MPV). 

It is known that platelets having dense granules 
are more active biochemically, functionally, and 
metabolically and are a risk factor for developing 
coronary thrombosis, leading to myocardial in-
farction11-12. In previous studies, increased MPV 
was demonstrated in acute myocardial infarcti-

Table 1. Baseline Characteristics
(group 1)

MPV>10,5 fL
N:80

(group 2)
MPV≤10,5fL

N:60
   p value

Age (year)
Gender (man/female)
Height (cm)
Weight (kg)
Diabetes Mellitus
Smokers
Body mass index(kg/m2)
Systolic BP (mm Hg) 
Diastolic BP (mm Hg)
Biochemical parameters
 Serum glucose (mg/dL)
 Triglyceride(mg/dL) 
 Total cholesterol (mg/dL)
 HDL-cholesterol (mg/dL) 
 LDL-cholesterol (mg/dL) 
 Fasting plasma glucose (mg/dl)
 Platelet count (x103/mm3)
Aspirin Resistance*

50,2±4,32
45/35

1,65±0,008
67,48±12,6
%35(n:28)
%42(n:33)
27,1±3,2
128,5±8,7
73,5±7,7

85,2±9,5
110,04±27,6
169,8±26,5
48,6 ± 5,2
96,9 ± 23,4
100.1±10.2
23.4±1.6
28(%35)

52±3,98
32/28

1,64±0,008
70,4±13,1
%40(n:24)
%38(n:22)
27,2±5,9

124,3±11,1
72,3±8,1

83,9±12,4
107,2±35,8
176,8±33,1
51,9±10,6
102,3±25,5
98.1±11.6
24.0±0.9
8(%13,3)

0,312
0,256
NS
NS

0,122
0,182
0,86
0,78

0,65
0,27
0,25
0,18
0,29
0,84
0,24
0,002

*Aspirin resistance by collagen and epinephrine (Col/Epi) cartridges of Platelet Function Analyzer 100 device (PFA-100) 
(see text). NS, nonsignificant; HDL, high-density lipoprotein; LDL, low-density lipoprotein; BMI, body mass index; BP, 
blood pressure, Data are expressed as means±SD 
Table 2. Aspirin resistance and mean platelet volüme (MPV)

All patients 
(n:140)

(group A) Aspirine 
sensitive (n:104)

(group B) Aspirin 
resistance (n:36)

p 
value

Platelet(x103/
mm3)

MPV, (fL) 

22.5±48,3
9,4±1,59

23,2±4,9
9,08±1,34

24,1±4,4
10,3±1,89

0,54
0,03

Data are expressed as means±SD, MPV (mean platelet volüme)
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on12, unstable angina pectoris13, congestive he-
art failure14 and coronary artery ectasia15. In acute 
coronary syndromes, platelet activation plays a 
considerable role16. Larger platelets secrete high 
levels of prothrombogenic thromboxane A2, se-
rotonin, betathromboglobulin, and procoagulant 
membrane proteins like P-selectin and glycopro-
tein IIIa12-13. In addition, they are less sensitive to 
inhibitory effects of prostacyclin on aggregation 
and secretion than small platelets12-16. Some inve-
stigator examined platelet activation in subjects 
with no known cardiovascular disease in order to 
show the role of platelet in early stage and also 
progression of atherosclerosis. Fusegawa et al.17   

showed increased platelet agreeability in hyper-
tensive patients with carotid artery plaque and free 
of cardiovascular and schemic heart disease or 
stroke. Kurrelmeyer et al18. demonstrated increa-
sed platelet activity in asymptomatic individuals 
with family histories of premature coronary artery 
disease (CAD).

Despite the development of newer antiplatelet 
drugs in the last decade, aspirin is still the most 
widely used antiplatelet agent across the world 
to prevent cardiovascular diseases4-5. Long-term 
aspirin administration in patients at high risk of 
occlusive vascular events reduced up to 34% of 
nonfatal myocardial infarction (MI), 25% of non-
fatal stroke, and 18% of all-cause mortality5. Cli-
nically, aspirin resistance is known as repetition of 
atherothrombotic events despite of sufficient anti 
platelet treatment. Aspirin resistance rates differs 
between %0.4 and %83.3 according to different 
studies containing diferent populations of patients 
and using different methods. Gum et al reported 
aspirin resistance rate as 31% in 326 patients with 
stable coronary artery disease using PFA-100 met-
hod. Coma-Canella et al reported resistance rate 
as 32% using the same method in patients with 
stable coronary artery disease. In our country, 
using PFA-100 method Pamukçu et al found as-
pirin resistance rate as 23.4% in 505 patients with 
coronary artery disease while Akay et al found this 
rate as 27.5% in 280 healhty subjects. In our study 
we found aspirin resistance as 25.7% in 140 pati-
ents with significant coronary artery disease using 
PFA-100 method. Narvaez et al reported aspirin 
resistance as 16% in a similar population using the 
same method. 

As a result aspirin resistance is an important 
problem in patients with coronary artery disease 
and  MPV is a parameter showing platelet activa-
tion. In our study we found out that aspirin resi-
stance rate was higher in patients with significant 
coronary artery disease whose MPV values were 
higher. We believe that aspirin resistance can be 
determined in a short period of  time using PFA 
100 method in patients with coronary artery disea-
se and high MPV values so that we can administer 
antiaggregan treatments more effectively. Thus 
this will contribute to improvement of mortality 
and morbidity of these patients. But it is necessary 
to support this study with further prospective stu-
dies in larger populations of patients.
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Abstract

Aim: The aim of this study was To determine 
the prevalence of extended spectrum beta-lacta-
mase (ESBL) producing Escherichia coli and  
Klebsiella pneumoniae  strains isolated from uri-
nary tract infections in Miald Hospital in Tehran. 

Materials and methods: A total of 885 E.coli 
and 110 Klebsiella pneumoniae strains isolated 
from 16530 urine cultures, which were processed 
between March to June 2011in Milad hospital, Te-
hran, Iran, were included to the study. Identifica-
tion of bacteria and antibiotic susceptibility tests 
were performed by disk diffusion. The double-
disk test was used for ESBL detection. 

Results: The rate of resistance to Ampicillin is 
the highest and the rate of susceptibility to Imipe-
nem is the lowest in both E. coli and K. pneumo-
nia. 33% of E. coli and 30% of K. pneumoniae 
identified as an ESBL producer isolates. 

Conclusion: The Spreading of ESBL produ-
cing strains are a major concern, because it causes 
limitations to the antimicrobial drugs for optimal 
treatment of patients. The most reliable and effec-
tive antimicrobial treatment for infections caused 
by ESBL microorganism is imipenem. Strict anti-
biotic policies adopted in hospitals limit the indis-
criminate use of antimicrobial agents, in order to 
steps towards decreasing this resistance.

Keywords:  ESBL detection, E. coli, K. pneu-
moniae, antimicrobial susceptibility

Introduction 

Urinary tract infection is identified as a serio-
us health problem worldwide that affects millions 
of humans every year (1). Species of the family 
Enterobacteriaceae such as Escherichia coli and 
Klebsiella pneumoniae are responsible for the 
majority of urinary tract infection (2). The family 
Enterobacteriaceae mainly by Escherichia coli, 
Klebsiella pneumoniae and Klebsiella oxyto-
ca produces extended spectrum β-lactamases 
(ESBLs) enzymes (3). The heavy used of exten-
ded-spectrum cephalosporins or β-lactams and 
monobactams have led to create of ESBL produ-
cer isolates.

 The produce of extended-spectrum β-lactamase 
(ESBL) enzymes is the main mechanism of resi-
stance to broad-spectrum cephalosporins. Most 
ESBL enzymes are encoded on plasmid and can 
be easily transmitted to other bacteria. Exten-
ded-spectrum β-lactamases are enzymes that can 
hydrolyze broad-spectrum cephalosporins, parti-
cularly cefotaxime and ceftazidime (4,5, 21). 

 Increasing resistance to extended-spectrum 
cephalosporins among the Enterobacteriaceae fa-
mily restricts the role of beta-lactam antibiotics 
in the empirical treatment of urinary tract infec-
tion (6). Recently, Infections by microorganisms 
producing ESBL pose challenging infection con-
trol problems in many hospitals. The prevalence 
and spreading of ESBL producing bacteria such 
as Klebsiella pneumoniae and E. coli have been 
varied in many hospitals (7,8, 20). Delay in repor-
ting of ESBL production by E. coli and Klebsiella 
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pneumoniae is associated with a prolonged hos-
pital stay, increase health care costs, morbidity 
and motility (9). Fluoroquinolones, especially le-
vofloxacin and ciprofloxacin, are valuable in the 
treatment of urinary tract infections. Ciprofloxacin 
has been demonstrated to be more effective than 
aminoglycosides and trimethoprim-sulfamethoxa-
zole for the clinical treatment of urinary tract in-
fections (10).

Resistance to the expanded-spectrum cephalos-
porins has been observed in species of the family 
Enterobacteriaceae such as E. coli and Klebsiella 
pneumoniae. The various global report of high in-
cidence rates and outbreaks of ESBL-producing 
bacteria emphasizes the importance of searching 
and detecting their occurrence in all hospitals 
(11, 12). However, all these characteristics make 
ESBL isolates a serious infection control problem 
in the health care setting. Therefore, this study was 
performed to determine the prevalence of exten-
ded spectrum β-lactamases among clinical isolates 
of K. pneumoniae and E. coli recovered from uri-
nary tract infections in a Milad hospital in Tehran.

Materials and methods

This present study was carried out investigating 
ESBL detection and susceptibility pattern of clini-
cal isolates of E. coli and Klebsiella pneumoniae, 
collected during the 3-month, between March and 
June, a total of 16530 urine samples were proce-
ssed for significant bacteruria in clinical Microbi-
ology Laboratory at Antimicrobial Resistance Re-
search center. The mid-stream urine samples were 
initially cultured in EMB medium, then specific 
biochemical tests such as SIM, TSI, Citrate, and 
Urea has been performed. This study was perfor-
med on 16530urine gram-negative bacilli isolates 
including 885 strains of E. coli and 110 strains of 
K. pneumoniae. Susceptibility pattern of Cepha-
lothin (30 μg), Ceftizoxime (30 μg), ceftriaxone 
(30 μg), Cefotaxime (30 μg), Ceftazidime (30 
μg), Carbenicillin (100 μg), ), Ampicillin (10 μg), 
Aztreonam (30 μg),  Imipenem (10 μg), Genta-
micin (10 μg), Amikacin (30 μg), Tobramycin 
(10 μg), Ciprofloxacin (5 μg), ofloxacin (5 μg), 
Nalidixic acid (30 μg) , Nitrofurantoin (300 μg), 
Tetracycline (30 μg), Trimethoprimsulfamethoxa-
zole (1.25/23.75 μg) were determined according 

to Clinical Laboratory Standards Institute (CLSI) 
guideline (CLSI,2006). All the mentioned disks 
were used by MAST Company in U.K.

Phenotypic Detection of ESBL
Ceftazidime resistant isolates were examined 

for producing ESBL. Double disk method was 
conducted for detection of this enzyme. This met-
hod explained previously. Briefly, a disc of Cefta-
zidim (30μg) alone and in combination with Cla-
vulonicAcid (30μg/10μg) and Cefotaxime (30 μg 
) alone and in combination with ClavulonicAcid 
(30μg/10μg) were placed at the distance of 20mm 
center to center onto Mueller Hinton agar plate 
inoculated with a bacterial concentration of 1:100 
suspension of 0.5 Mc Farland turbidity standards 
and incubated overnight at 37°c. A positive test 
result was defined as a ≥ 5mm increase in inhibiti-
on hallo compared with a disk without clavulanic 
acid. 

The quality control check for routine suscepti-
bility testing was done once weekly using the refe-
rence strains E. coli ATCC 25922, Staphylococcus 
aureus ATCC 29212 and Pseudomonas aerugino-
sa ATCC 27853. ESBLs positive E. coli ATCC 
35218 and k. pneumoniae ATCC 700603 was used 
to check the results combination disk method that 
used for detecting ESBL. All data were analyzed 
using SPSS 18, and statistical analysis was per-
formed.

Results

273 patients were isolated ESBL producing 
bacteria, that were 81% females and 19% males 
and 211 were outpatients, and 62 were hospita-
lized. The age of patients included in this study 
ranged from 0 and 82 years. A total of 16530 urine 
samples was studied. During this study, a total of 
885 E. coli and 110 K. pneumoniae were isolated 
from a range of clinical specimens of patients hos-
pitalised in Milad Hospital, Tehran, Iran. Results 
of antibiotic susceptibility of E. coli and Klebsi-
ella pneumoniae have determined based on CLSI 
standard (Table.1 and 2 respectively). The ESBL 
phenotype based on positive combination disk test 
was detected in 332 (89.5%) of the isolates of 33% 
of E. coli species and 30% of Klebsiella pneumo-
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Table 1. Results of antibiotic susceptibility testing E. 
coli

Imipenem
Nitrofurantoin

Gentamicin
Aztreonam
Amikacin

Ciprofloxacin
Ofloxacin

Tobramycin
Cefotaxime
Ceftriaxone
Ceftizoxime
Carbenicillin
Ceftazidime
Cephalothin

Nalidixic acid
Trimethoprimsulfamethoxazole

Tetracycline
Ampicillin

1%
13%
28%
29%
29%
33%
33%
34%
35%
35%
39%
40%
41%
50%
54%
58%
68%
73%

          Percentage of resistance

Table 2. Results of antibiotic susceptibility testing in 
Klebsiella

Imipenem
Ciprofloxacin

Ofloxacin
Nalidixic acid
Gentamicin
Tetracycline
Tobramycin
Amikacin

Trimethoprimsulfamethoxazole
Aztreonam

Carbenicillin
Ceftriaxone
Ceftizoxime
Cefotaxime
Cephalothin
Ceftazidime

Nitrofurantoin
Ampicillin

2%
13%
14%
29%
29%
31%
31%
33%
33%
39%
40%
42%
43%
48%
48%
48%
60%
67%

          Percentage of resistance

niae. In the present study, 61 strains of isolated E. 
coli were resistant to all tested antibiotics except 
Amikacin and Nitrofurantoin and Imipenem, and 
also 119 isolates showed resistance to all tested 
beta-lactams and 31 species were only sensitive 
to Imipenem and Aztreonam and showed diffe-
rent sensitivity to one or more other antibiotics. 11 
items of isolated Klebsiella in this research were 
resistant to all tested Aminoglycosides as well as 
all tested β-lactamas excluding imipenem. On the 
other hand, in 19 other tested species resistance to 
β-lactamas except Imipenem was detected. In this 
condition these species sensitivities to other an-
tibiotics were different. %50 of ESBL producing 
species in Klebsiella belonged to hospitalized pa-
tients (Table 2).

Discussion

During the early 1980s, ESBLs producing E. 
coli and K. pneumoniae have emerged as serio-
us problem worldwide. The findings in this stu-
dy show the emerging threat of ESBL producers 
E. coli and Klebsiella pneumonia as etiological 
agents of urinary tract infection (9, 13). While the 
finding presented here show that Klebsiella spe-
cies and E. coli were the main ESBL producers. 

The occurrence of ESBL isolates are increasing 
worldwide and are rapidly changing over time 
(13). Unfortunately, E. coli and K. pneumoniae 
often have resistance determinants to fluoroqnino-
lones and aminoglycosides. Therefore, antibiotic 
options in the treatment of these microorganisms 
are extremely limited. This may lead to prolonged 
hospital stay and cost and is associated with a high 
mortality rate (14).

In India study, the incidence of ESBL producing 
in 37% of E. coli isolates and 47% of K. pneumo-
niae by NCCLS phenotype test and these frequen-
cies are higher than this study (about 30%). The 
level of resistance reported here for an Aztreonam 
(70 %) is two times higher than that reported in the 
Indian study (%30) (15). The studies performed in 
France and Sweden have shown variable suscep-
tibility pattern. The level of resistant of the ESBL 
producing isolates have reported in these studies 
for Ciprofloxacin Nalidixic acid and Gentamicin 
is 10 times higher than that reported in our study 
(16, 17). Difference finding in antibiotics resistan-
ce due to extensive use of cephalosporins in in-
dia and less use of cephalosporins in Iran (15). In 
a study in Saudi Arabia, the frequency of ESBL 
producers E. coli and Klebsiella pneumonia from 
urinary infections was respectively 9% and 11% 
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who attended in the Milad Hospital in this present 
study was lower (18).

The high percentage of ESBL-producing iso-
lates most probably due to the selective pressu-
re exerted by extensive use of third-generation 
cephalosporins as first-line drugs in the different 
hospital wards. There is a strong requirement 
for further molecular analysis to investigate the 
predominant types of ESBL in this hospital and 
country. We promote increased surveillance as 
well as extensive multicenter studies to tackle the 
emerging problem infection due to ESBL produ-
cing strains (4, 5, 18). 

Conclusion

The Expansion of ESBL producing strains is 
a main problem, because it causes limitations to 
the antimicrobial drugs for ideal treatment of pati-
ents. The wise use of broad-spectrum cephalospo-
rins will be an effective means of controlling and 
reducing the spread of ESBLs strains. The most 
reliable and effective antimicrobial treatment for 
infections caused by ESBL microorganism is imi-
penem. Strict antibiotic policies adopted in hospi-
tals limit the indiscriminate use of antimicrobial 
agents, in order to steps towards decreasing this 
resistance (19).

Acknowledgements 

The research reported in this paper was suppor-
ted by a grant 13426-134-01-90M.T. of Tehran 
University of medical sciences of Iran.

References

1. Roos V, Klemm P. Global gene expression profiling of 
the asymptomatic bacteriuria Escherichia coli strain 
83972 in the human urinary tract. Infect Immun 2006 
;74 :3565-75.

2. Ronald A. The etiology of urinary tract infection: 
traditional and emerging pathogens. Am J Med 2002 
8;113:14S-19S.

3. Bradford PA. Extended-spectrum beta-lactamases 
in the 21st century: characterization, epidemiology, 
and detection of this important resistance threat. Clin 
Microbiol Rev 2001;14:933-51.

4. Paterson DL, Bonomo RA. Extended-spectrum be-
ta-lactamases: a clinical update. Clin Microbiol 
Rev 2005; 18:657-86.

5. Gupta V. An update on newer beta-lactamases. Indian 
J Med Res. 2007 Nov;126(5):417-27.

6. Stürenburg E, Mack D. Extended-spectrum beta-
lactamases: implications for the clinical microbio-
logy laboratory, therapy, and infection control. J In-
fect. 2003 Nov;47(4):273-95.

7. Ullah F, Malik SA, Ahmed J. Antimicrobial suscepti-
bility pattern and ESBL prevalence in Klebsiella pne-
umonia from urinary tract infection in the North–West 
of Pakistan. Afr. J. Microbiol. Res 2009, 3: 676-680.

8. Pullukcu H, Aydemir F, Isikgoz Tasbakan M, Cilli 
F, Tunger A, Ulusoy S. Susceptibility of Extended-
Spectrum Beta-Lactamase-Producing Escherichia 
coli Urine Isolates to Fosfomycin, Ciprofloxacin, 
Amikacin and Trimethoprim-Sulfamethoxazole. Turk 
J Med Sci 2008; 38: 175-180.

9. Mehrgan H, Rahbar M. Prevalence of extended-
spectrum betalactamase- producing Escherichia coli 
in a tertiary care hospital in Tehran, Iran. Int J Anti-
microb Agents 2008 31: 1471-1451.

10. kariuki S, Revath G, kiiru J, Mwturia J, Mirza N, 
Hart CA. Escherchia coli community-accquired uri-
nary tract infections resistant to fluroquinolones and 
extended-spectrum beta-lactemase. J Infect Develo-
ping countries 2007; 1:257-262.

11. Giamarellou H. Multidrug resistance in Gram-ne-
gative bacteria that produce extended-spectrum be-
ta-lactamases (ESBLs). Clin Microbiol Infect 2005; 
11:1-16.

12. Gales AC, Sader HS, Jones RN; SENTRY Partici-
pants Group (Latin America). Urinary tract infection 
trends in Latin American hospitals: report from the 
SENTRY antimicrobial surveillance program (1997-
2000). Diagn Microbiol Infect Dis 2002; 44:289-99.

13. Babypadmini S, Appalaraju B. Extended spectrum 
lactamase in urinary isolates of E. coli and Klebsi-
ella pneumoniae –prevalence and susceptibility 
pattern in a Tertiary care hospital. Indian J Med 
Microbiol 2004 22: 172-174.

14. Weinbren MJ, Borthwick MA. Rapid detection of 
Extended Spectrum β-Lactamases (ESBL) produ-
cing organisms in blood culture. J Antimicrob Che-
mother 2005, 55: 131-132.

15. Rizvi M, Khan F, Shukla I, Malik A, Shaheen. Ri-
sing prevalence of antimicrobial resistance in uri-
nary tract infections during pregnancy: necessity for 
exploring newer treatment options. J Lab Physicians 
2011; 3: 98-103.



3710

HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H

16. Goldestin FW. Antibiotic susceptibility of bacterial 
strains isolated from patients with community-acqu-
ired urinary tract infections in France. Multicentre 
study Group. Eur J Clin Microbiol 2000; 19:112-7.

17. Kahlmeter G. An international survey of the anti-
microbial susceptibility of pathogens from uncom-
plicated urinary tract infections: the ECO.SENS 
Project. .  J. Antimicrob. Chemother 2003; 51:69-76.

18. Kader AA, Angamuthu K. Extended-spectrum beta-
lactamases in urinary isolates of Escherichia coli, 
Klebsiella pneumoniaee and other gram-negative 
bacteria in a hospital in Eastern province, Saudi 
Arabia. Saudi Med J 2005; 26:956-9 

19. Ghafourian S, Bin Sekawi Z, Sadeghifard N, Mohebi 
R, Kumari Neela V, Maleki A, Hematian A, Rhabar 
M, Raftari M, Ranjbar R. The Prevalence of ESBLs 
Producing Klebsiella pneumoniae Isolates in Some 
Major Hospitals, Iran. Open Microbiol J  2011; 
5:91-5.

20. Meltem IŞIKGOZ TAŞBAKAN, Husnu PULLUK-
CU, Oğuz Reşat SİPAHİ, Tansu YAMAZHAN, Bilgin 
ARDA, Sercan ULUSOY. A pooled analysis of the re-
sistance patterns of Escherichia coli strains isolated 
from urine cultures in Turkey: a comparison of the 
periods 1997-2001 and 2002-2007. Turk J Med Sci 
2011; 41: 557-564.

21. Özlem KURT AZAP, Hande ARSLAN, Sedef Ö. KA-
RAMAN, Turhan TOGAN. Risk Factors for Fecal 
Carriage of Extended-Spectrum Beta-Lactamase 
Producing Escherichia coli and Klebsiella spp. in 
the Community. Turk J Med Sci 2007; 37: 31-38.

Corresponding Author
Abdolaziz Rastegar Lari,
Antimicrobial Resistance Research Center,
Tehran University of Medical Sciences,
Tehran, 
Iran,
E-mail: lari@tums.ac.ir



HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H 3711

Assessment of 5556 applications submitted 
to the rights of patient unit of a university 
hospital
Yasemin Durduran1, Berrin Okka2, Said Bodur1, Hamide Dindas3

1  Selcuk University, Meram Medical School, Dept of Public Health, Konya, Turkey 
2  Selcuk University, Meram Medical School, Dept of Medical History and Ethics, Konya, Turkey
3  Selcuk University, Meram Medical School, Rights of Patient Unit, Konya, Turkey

Abstract

Objective: The first step in assessing applica-
tions and the practice of the rights of patient in 
hospitals is the rights of patient unit. The practi-
ces the patients are not satisfied with have to be 
determined in great detail in order to increase the 
patient satisfaction. This study was carried out to 
explicate the applications of the patients or their 
relatives to the rights of patient unit. 

Methods: Study design: This descriptive arc-
hive study was carried out in Konya (Turkey) in 
April-June 2011. Setting: In the study, the appli-
cations made to the Rights of Patient Unit of Me-
ram Medical Faculty of Selcuk University were 
examined. Participants: 5556 applications made 
in January-2006 and March-2011 were examined. 
Intervention(s): Register books the applications 
were registered in, complaint box forms, letters of 
applications, and the contents of the files compri-
sing online applications were evaluated. The data 
were transcribed to verse forms prepared for this 
purpose. Main Outcome Measure(s): Independent 
variables of the study were demographic featu-
res; and dependent variables were the department/
person to whom the complaints were brought, the 
complaints, and the way they were responded. 
Statistics: The data were coded and assessed on 
electronic environment. The applications were 
expressed in a number of ways; however, they 
were summed up under 10 main topics. In descrip-
tions the percentages were used, and in compari-
sons chi-square was used.

Results: The number of applications submitted 
to the rights of patient unit tended to increase. 
51% of the application forms 31% of which were 
submitted by women were made via complaint 
boxes and 31% directly. 59% of the applicants 

were from the metropolis center, and the remaining 
were from long-distance. 85% of the applications 
were complaints, 15% were suggestions, deman-
ds, and thanks. The first three of the application 
cases consisted of the communication problems 
by 19% rate, hitch in the service by 15% rate, and 
disapproval of physical conditions by 13%. 41% 
of the applications were about persons and 59% 
about institutions and service procedures. The 
personnel complained about the most were the 
physicians by 41% (P<0.001). The rate of the per-
sonal applications increased every year (P<0,001). 
While the rate of suggestions and thanks decrea-
sed, the rate of applications about the hitch in the 
service increased. 

Conclusion: According to the findings of this 
study, the level of expectations of the patients and 
their relatives from hospitals is increasing. It can 
be concluded that the patients with similar pro-
blems behave more self-confidently. Increasing 
the communication skills and acquainting the pa-
tients with the contents of the patient rights may 
decrease the complaints.

Keywords: Rights of patients, the rights of pa-
tient unit, complaint, suggestions. 

Introduction

Rights of the patient is considered to be a sign 
of reflection of the human rights and values on 
medical care in developed societies, and it takes 
place among the issues of first priority of medical 
care institutions (1).

 “Declaration of Helsinki,” one of the docu-
ments concerning the rights of patient concept, 
which has completed several phases so far, was 
issued in 1964 (2). In early 1973, the American 
Hospital Association issued a patients bill of rights 
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(3). “Declaration of Lisbon on the Rights of Pati-
ent,” adopted by the World Medical Assembly in 
1981, is the first international document approved 
in this field (4). “Manifesto of Developing the 
Rights of Patient in Europe” was prepared in a 
congress held by the Regional Office for Europe 
of World Health Organization in 1984 in Amster-
dam. In 1995 Declaration of Lisbon was reconsi-
dered and updated, and its latest form was revised 
at the Council Session, Santiago, Chile, October 
2005 (5, 6). As in the developed countries, the ne-
cessary attempts to draw up a protocol have also 
been made in the direction of these manifestos in 
order to bear modern responsibilities concerning 
the rights of patients in accordance with our own 
conditions through regulations and instructions 
issued in our country (7, 8).

With the practice of patient rights that started 
in the direction of “Guidelines Related with the 
Practice of the Rights of the Patient in Health Fa-
cilities” issued by the Ministry of Health in 2003, 
it was aimed that the patients and their relatives 
would be able to get use of their rights determined 
with the regulations, should be informed in every 
phase, protected from degradation, and be able to 
use legal ways of protection when needed. The 
practice of the rights of patient that had started in 
some hospitals was generalized all over the coun-
try in 2004 (9). Published in 2005, ‘Patient Rights 
Enforcement Directive’ laid out the duties and 
working principles of both the ‘hospital patient 
rights committee’ and also the ‘rights of the pati-
ent unit’ and defined the tasks of their employees 
with duties at the board and units (10).

Rights of Patients is a part of right to live he-
althy , which provides them with having equal 
power to the personnel equipped with power that 
arises from their medical knowledge, and they are 
also the rules the institutions and personnel must 
obey. This gives the patients the right to claim 
right (11, 12). 

It is important for the patients to know how to 
claim their rights. There are several ways of clai-
ming rights one of which is to apply to the rights 
of patient unit (10). The Rights of Patient Unit 
is the first step in assessing the applications and 
practice of the rights of patient. In order to incre-
ase the satisfaction, it is needed to determine, in 
detail, the practices the patients are not satisfied 

with. It is the task of the rights of patients unit, 
in order to prevent abuse of the rights of patient, 
to accept the applications, to find solutions for ur-
gent problems, to inform superiors, and to educate 
the personnel and the patients with respect to the 
rights of patient (9, 10). The main objective here 
is to enable the patient to apply to the unit and, 
if possible, to find solutions for the problems the 
patients have, or to take a written application form 
if not possible. The applications are processed and 
put in practice according to “Patient Rights Enfor-
cement Directive” and they are submitted to the 
council that convenes at scheduled times. The de-
cision of the council is issued to the applicant and 
the relevant medical personnel. The proposals are 
presented to the hospital management (13).

Evaluating the content of the applications 
submitted to the rights of patient unit will provi-
de valuable information regarding the precautions 
and attitudes taken by the hospital management. In 
line with positive changes in the level of commu-
nity awareness for patient rights, there would be 
inevitable changes with regard to both the beha-
vior of staff assigned and also the claims of the 
patients for their issues. 

This study was carried out to examine the 
applications submitted to the rights of patient unit 
by the patients and their relatives.

Methods

Study design
This descriptive archive study was carried out 

in Konya (Turkey) in April-June 2011. Konya is 
an important metropolitan city in the Central Ana-
tolia. It has a worldwide fame for its history and 
culture and thus it is famous as an international 
tourist city.

Setting
The applications submitted to the Rights of Pa-

tient Unit of a university hospital (Meram Medi-
cal Faculty Hospital of Selcuk University) were 
examined carefully. It was the only hospital that 
served to more than three million people during 
the years this study was carried out. In the direc-
tion of the filed archive data, in 2005 informatory 
seminaries on the rights of patient were conduc-
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ted for the personnel, “the Rights of Patient Unit” 
started to serve in the end of 2005, and the patients 
were asked to put the papers on which they wrote 
their suggestions and complaints into the compla-
int boxes placed at certain points in the hospitals. 
Later the BIMER (The Communication Centre of 
the Turkish Prime Ministry) complaints were re-
ceived through telephone or e-mail. It was remar-
kable that, while the files being scrutinized, some 
data had not been written down, so some descripti-
ve data were missing. It was also detected that the 
complaint letters and the other correspondences 
were stored in the same files, although it decreased 
in time. Furthermore, it was detected that the form 
of report keeping changed in years. 

Permissions
A written permission was taken from the Et-

hical Committee of Meram Medical Faculty of 
Selcuk University and Chief Physician of Meram 
Medical Faculty.

Participants
All of 5556 applications submitted by the pa-

tients or their relatives between 01 January 2006 
and 31 March 2011 were included. Owing to the 
fact that there were very few applications to the 
unit, the records kept in 2005 were not included.

Data sources
Just like the applications submitted to the 

Rights of Patient Unit in various ways, the records 
and the way they are kept varied. Only a few of 
the applications were written down in record bo-
oks; the written complaints and BIMER compla-
ints received via internet were kept in a different 
file. The complaints put into the complaint boxes 
were filed in different files without being recor-
ded in the record books. Only was the information 
related with the records submitted in person and 
resolved in hospitals kept in the record books.

Procedure
First, information about the working system of 

the Rights of Patient Unit was collected. The con-
tents of all the record books in which the personal 
applications resolved in hospitals were recorded, 

the complaint box forms, letters of application and 
the application received via internet were scruti-
nized. The data were transcribed onto the infor-
mation forms prepared specially. The form com-
prised manner of applying to the rights of patient, 
the date of application, the gender, educational 
background, profession, place, relationship of the 
applicant with the patient, (if available) distinct 
characteristics of the patient, the unit/person com-
plained about, the complaint and topic and how 
the complaint was responded. 

Main outcome measure(s)
The independent variables of the study were 

the date of the application; the age, place, educati-
onal background, profession of the applicant and 
his/her relation with the patient; and the way the 
application made. The dependent variables of the 
study were the department/person about whom the 
complaint was made, the complaint, and how they 
were responded. 

Statistical analysis 
After the data being encoded, they were asse-

ssed on electronic environment. Although the 
applications were expressed in different ways, 
they were summarized under ten main topics con-
sidering the frequency of the complaints. The per-
centages were utilized in descriptions. Since some 
information about the patient and their relatives 
was missing, the percentages were taken from 
the present data independently from the way the 
applications made. Ki-square test was utilized in 
comparisons and p<0.05 was regarded as signifi-
cance.

Results

Demographic findings
5556 applications were submitted to the rights of 

patients unit within the period of 5 years and three 
months. 69 % of the applicants were males, and 
57% were under 45 years of age. While 57% of the 
applicants were the patients themselves, 43 % were 
the relatives of the patients. 59% of the applicants 
came from Konya city center. The civil servants 
took precedence (28%) when the applicants were 
classified according to their professions (Table 1).
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As the data of only the first three months were 
taken, when the first three months considered 
every year, the highest application rate was in 
2011. The number of applications tends to increa-
se in recent years (Figure 1). Great majority of the 
applications submitted via complaint boxes, and 
the applications submitted personally took the se-
cond grade (Table 2).

The complaints of both the patients and their 
relatives about the services provided in the hospi-
tal: 41 % of the complaints were about the hospital 
staff, and 59% were about the institution and its 
service procedures. Most of the complaints (66%) 
were about internal branches. The personnel com-
plained about the most were the physicians (19% 
academic staff, 22% assistant doctors) then comes 
the civil servants/secretaries (18 %) (Table 2). 
Table 1. Demographic features of the applicants who applied to the rights of patient unit

Features Number (n) Percentage (%)
Gender (n=4724)
Male 3241 68,6
Female 1483 31,4
Age (years, n=1740)
24 and younger 297 17,1
25-44 702 40,3
45-64 505 29,0
65 and older 236 13,6
Relation to the patient (n= 2069)
The patient himself/herself 1169 56,5
Mother/Father 322 15,6
Son/daughter 172 8,3
A relative 175 8,5
Spouse 154 7,4
Other 77 3,7
Settlement (n=3965)
Konya city centre 2333 58,8
Districts of Konya 963 24,3
Long-distance from the city centre 669 16,9
Educational background (n=583)
Primary education 94 16,1
Secondary education 168 28,8
Higher education 321 55,1
Profession (n=2093)
Civil servant 579 27,7
Housewife 523 25,0
Tradesman 471 22,5
Worker 343 16,4
Unemployed 105 5,0
Farmer 72 3,4

When the complaint topics were assessed, 
it was seen that they came in so many different 
ways. When the frequency of the complaints was 
considered, of all the applications classified in 
ten groups with regard to sum up and easiness of 
expression, the first three were the communicati-
on problems by 19%, hitch in the service by 15% 
and the complaints about the physical conditions 
by 13% (Table 3). 

When the way in which the applications were 
responded was considered, it was found that all of 
them were considered, and one third of the appli-
cations (34%) were solved in the proper time and 
place with the direction/information given by the 
unit officers. The necessary procedure required for 
the other applications were also conducted in an 
appropriate manner (Table 3).
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Table 2. Distribution of the application submitted to the rights of patient unit according to the years and way of 
application

Years (n=5556) Number (n) Percentage (%)
2006 1122 20,2
2007 824 14,8
2008 647 11,6
2009 754 13,6
2010 1566 28,2
2011 (fırst three month) 643 11,6
Way of application (n=5556)
Complaint box 2817 50,7
Personal application to the unit 1744 31,4
Written application 707 12,7
Via e-mail 288 5,2
The Persons complained  about (n=1667)
Physician 682 40,9
Civil servant/secretary 299 17,9
Personnel of the service 282 16,9
Nurse 233 14,0
Technician / Laboratory assistant 153 9,2
Other 18 1,1

Table 3. The reasons and result of the application to the rights of patient unit
Reasons of complaint/application (n=5556) Number (n)   Percentage (%)

Communication problems 1045 18,8
Hitch in the service 836 15,0
Disapproval of physical conditions, insufficiency 740 13,3
Complaints about the appointment system 671 12,1
Statement of idea (suggestion-request) 626 11,3
Not  feeling comfortable in service 495 8,9
Difficulties in procedures 483 8,7
Not being informed, not being able to get information 373 6,7
Thanks for the service they received 221 4,0
Not being allowed to accept visitors, hours of visit 66 1,2
Results of the application (n=5556)
Treated without feedback 2728 49,1
Informed 989 17,8
Amended/directed  given by the unit officers 901 16,2
Administrative procedure 724 13,0
Not worth  for administrative procedure 214 3,9

Requests, ideas, and suggestions of the patients 
and their relatives:

11% of the applications were suggestions and 
4 % thanks for the service they received (Table 
3). The patients and their relatives made right 
and appropriate suggestions and requests some of 
which were given in Table 4 as examples.

Assessment of the applications with regard to 
the years: 

When some characteristics of the applications 
were scrutinized, it was found that the number of 
the applications submitted in the first three months 
of the year was quite high when compared to other 
years (Figure 1). While half of the applications 
were submitted by the patients and the other half 
by their relatives in the first years, the rate of the 
applications made by the patients personally rose 
to 80% in recent years (p<0,001). Of all the 583 
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Table 4. Some of the suggestions and requests of the patients 

- The number of the wheelchairs should be 
increased

- Secretaries of some departments be 
changed

- The pharmaceutical representative not be 
taken in the examination room

- Those who come from the district be 
given precedence

- A prayer room be opened on each floor
- There be a sport complex
- Names of the physician be written on the 

ID badges
- There be more banks in the hospital 

garden 
- There be playgrounds for children
- There be more shuttle bus for patient 

transport 
- The meals be served without clatter
- The old and the young be hospitalized in 

different rooms
- The clinic for out-patients be larger and 

electronic queuing boards be installed
- Music be played during the meals
- Patients not be subject to long waiting 

times when they come after treatment 
- The number of polyclinics be increased
- There be papers and magazines for the 

relatives of the patients
- More water and beverage machines be 

installed in the hallway
- Clocks be hanged on the walls
- Money shall be taken from the visitors 
- There be washbasins for the handicapped
- There be photocopy machine on each 

floor
- The medical analysis be made in the 

department where the patients treated
- The handicapped be given precedence

- There not be smell of food and medicine
- All patients to be examined by the 

professors only 
- There be shower bathes in every patient 

room
- There be counselors, guides, and guidance 

for directions
- The patients who come from the villages 

be examined on the same day
- Air conditioners be installed in every 

patient room
- The number of waste containers be 

increased
- There be patient transfer ambulances for 

elder
- The relatives of the civil servants be given 

precedence
- Some post therapy lounges are needed 
- The civil servant who work during the 

daytime can be examined between 19.00 
– 21.00 

- The cleaning be done more often
- The waiting rooms are very small. They 

should be made bigger and renewed
- The internal/thoracic/cardiology 

polyclinics be in the same place
- Cameras be installed in the intensive care 

units so that the relatives of the patient can 
see the patient 

- There be a chemotherapy and control 
rooms in children hematology unit

- The baby nursing room be more 
convenient and more pleasant

- There be bed for the attendants of the 
patients and guest houses for the relatives 
of the patients

- There be a computer/TV/night lamp/
telephone charge equipments/extra 
heaters

- The children with Thalassemia and 
leukemia shall have separate polyclinics 

patients and their relatives who declared their edu-
cational background, the rate of those with higher 
education decreased year after year (from 65% to 
30%) (p<0,001). When the applicants were cla-
ssified according to their professions, an increase 

was determined in the rate of the workers (from 
5% to 17%) (P<0,001). While the use of compla-
int boxes (the most widely used complaint instru-
ment) decreased from 90 % to 24 %, the rate of the 
application submitted personally rose from 2% to 
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62% (P<0,001). As the goal rate of the complaint 
about institution/hospital staff the rate 55% and 
45% altered against hospital staff year after year 
(P<0,001). In the last two years, there was a signi-
ficant increase in the rate of the complaints about 
the academic staff (from 10% to 29%) (P<0,001). 
Furthermore, while the rate of the suggestions-
thanks was decreasing (from 19% to 11%), the 
rate of the applications that do not need transac-
tion was increasing (from 1% to 11%) year after 
year (P<0,05). 

Discussion

The findings of this study, carried out in order to 
scrutinize the applications submitted to the rights 
of patient unit by the patient and their relatives, 
is limited with the data recorded in the records of 
the unit. The missing information from the recor-
ds complicated the study. Some basic information 
was missing from the complaint forms; therefo-
re, the percentages were taken from the present 
data, and they were deemed to reflect all the data. 
However, the differences reflecting on the records 
year after year and the fact that all of the same 
information was not available was another diffi-
culty encountered during the study. As the diffe-
rent forms utilized in the ways of complaints did 
not include the same basic information, or even 
if they included, the information deficiency was 
explicitly seen owing to the fact that the filling of 
the complaint forms were not requisite. The fact 
that the in-house correspondence concerning the 
institution and the applications submitted to the 
unit were filed together was one of the difficulties 
encountered during the study; however, the fact 
that all the information found in the registers were 
utilized reflects the authenticity of the study. 

Figure 1. The number of applications submitted in the 
first 3 months of each year

According to the data of the Turkish Statistical 
Institution issued in 2010, while females have he-
alth problems more often and use more medical 
service (14), according to results of our study, two 
third of those who applied to the rights of pati-
ents unit (69%) were males. Although females had 
more health problems, males applied to the rights 
of patient unit more, and this can be explained 
with the traditional interfamilial role share. In this 
family structure, the spokespersons are usually the 
men in the families. 

The studies showed that the rate of the females 
applied to the rights of patient unit was higher than 
males, however there was no explanation given 
for this (15, 16). More than half of the applicants 
were the patients themselves. This is an expected 
and a good situation. The fact that it was the pati-
ents themselves that submitted the complaints was 
highly important because it helped to take the com-
plaints from the first persons. It is not customary 
in our society to complain personally. Therefore, 
this is very good and should be encouraged. The 
studies carried out for this purpose showed that 
the age and health of the patient played an impor-
tant role, that complaints were mostly submitted 
by the relatives of children and old patients, and 
that the complaints were submitted by the patients 
personally when they could cooperate (17). The 
information can be acquired while the iron is hot 
without the interference of second persons by deli-
vering the patients envelopes to fill in the services. 

The fact that more than half of the applications 
were from the city center is normal because most 
of the patients were from the city center. In a pe-
riod during which urbanization tended to increase 
all over the world, since the big regional and state 
hospitals or mediocre hospitals were chosen in the 
studies carried out on this subject due to the fact 
that data collection was easier, it happened that 
most of the applications were from city centers 
(18). The reason why one fifth of the applications 
were civil servants and they took the precedence 
can be explained with their being more courageo-
us in self expression owing to their higher edu-
cational background. The rise in the rate of the 
workers’ complaints year by year can be explained 
with the fact that the claim of rights became ea-
sier and the awareness of the society increased. A 
study carried out in the United States of America 
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showed that the patients with regular monthly in-
come claim rights more than the unemployed (19). 

In spite of the amendments to the replies to 
the earlier complaints, the rate of the applications 
for the rights of patient is increasing. This can be 
explained with the increase in the awareness of the 
society about the topic. Furthermore, the increase 
in the personal applications is favorable with re-
gard to the direct communication between the in-
stitution and the people to whom the health servi-
ce was introduced. This shows that the process of 
demanding rights is getting better in the direction 
of democratization in Turkey. It is important that 
increasing the level of knowledge and awareness 
of the society of right claim and encouraging them 
to take on more responsibilities and to take part in 
the decision process be among the policies of the 
ministry (20). Besides, the rights of consumer take 
place on the agenda more, and the rights of pati-
ents may be its reflection. The studies show that 
the complaints are increasing all over the world, 
which may be based on the fact that the patients 
are thought to be customers whose satisfaction, 
takes the precedence (21, 22). When it is taken 
into consideration with regard to the institution/
hospital staff, the gradual tends in the applications 
towards hospital staff can be comprehended as the 
increase in the concretization and clarification in 
the complaint topics. It is a good development that 
the society should have a say by participating the 
process. On the other hand, owing to the recovery 
in the substructure and service procedures of the 
institution with the onion skin impact, the compla-
ints may be directed towards the persons. It can be 
comprehended as a productive and easier way to 
complain about the hospital staff instead of insti-
tutions. Another reason why the complaints about 
the hospital staff increased may be the result of the 
increase in the expectations (23).

Most of the complaints were about the inter-
nal branches, so it was not surprising that two 
third of the applications were made to the inter-
nal branches. In a study carried out in Canada, it 
was stated that the rate of the complaints about the 
branches with more patients was higher than the 
branches with fewer patients (24). 

On the other hand, because of the fact that the 
chain of patient transfer cannot be completely for-
med, the patients who can be treated in the lower 

grade hospitals without applying to the university 
hospitals directly apply to the university hospitals 
might have increased the rate of the complaints 
about the internal branches. 

The fact that nearly half of the complaints are 
about the physicians may be the result of the fact 
that each patient meets the physicians and has high 
expectations from them because the people who 
meet the physicians is feeling sorrow and pain, 
and they come to the physicians with the identity 
of a patient rather than their real identities. The 
main point to specify here is that the rate of the 
complaints about the academic staff increased in 
the last two years. This may be the result of the 
fact that the physicians do not only examine the 
patients because they work in a research and trai-
ning hospital. Since the physicians have more wor-
kload, the patients may have to wait longer, which 
may cause the patients to complain more about 
them. The civil servants and the secretaries take 
the second rank among those who are complained 
about. A study carried out by Bark et al confirms 
this view. In that study the physicians take the first 
rank, the registrars the second, and the nurses the 
third rank among those who are complained about 
(25). It was stated in the same study that the attitu-
des of the medical personnel took the precedence 
as the most significant complaint. This shows that 
our study is congruent with common expectations. 
The complaints started first about the hospitals, 
then the physicians and other medical personnel, 
and a situation in which the complaints are expre-
ssed more clearly and in greater detail will take 
place in future. Therefore, new forms comprising 
of the details which objectifies the incidents with 
more information about which point and aspect of 
the incident is complained about should be made. 

The communication problems take the prece-
dence among the complaints, and the hitch of ser-
vice comes after it, and it is followed by the com-
plaints about physical conditions. In a study carri-
ed on by Taylor et al on the topics of the compla-
ints of the patients who applied to the emergency 
services, they found that the complaints that took 
the precedence by 33.4 % was about the treatment, 
second was about communication by 31.6%, and 
third was about the delay in treatment(26).

It is startling that the biggest problem is the 
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communication. It varies in every country, but 
as we are a susceptible nation, we may get easily 
irritated and give a sudden rebuke. The commu-
nication problems may cause defensive medical 
practices, which may affect the motivation of the 
medical personnel (27, 28).

Communication is an important procedure to 
be followed both by the patient and medical per-
sonnel. It should be considered that everybody has 
their own cultural characteristics, and they may act 
selfishly when they get ill, so they may expect the 
service as they wish. It may be a solution for some 
of the communication problems to make those 
who expect service accustomed to coming in time 
for the appointments and to observe the fixed time. 
The service should be offered in a reasonable and 
professional way. Both those who serve and also 
the ones who take the service should be made con-
scious of this issue (29, 30). 

Inadequacy of physical places may also cause 
communication problems. For example, if there 
are fewer seats than the number of the patients in 
the lounge, it makes it difficult for the patients to 
wait, and may cause the patients who has grown 
inpatient in the lounge to have problems with the 
personnel. These kinds of complaints are related 
with logistic problems and physical adequacy, but 
it may vary in different countries or different re-
gions in the same country. In a study on the emer-
gency services, these kinds of complaints were not 
assessed while significant rates of the complaints 
about communication problems were considered 
worth assessment (31).

According to the types of the solutions for pro-
blems cited in the applications, one third of the 
problems were solved in the convenient time and 
place thanks to notification and guidance of the 
officers in the unit. This suggests that the infor-
mation deficiency in the applications may cause 
problems, so it is thought that the rate of patient 
satisfaction will increase and the rate of applica-
tions submitted to the rights of patients unit will 
decrease thanks to the satisfactory information 
provided for the patient (32).

The fact that the patients’ personal applications 
rose to 80% in recent years can be the reflection 
of the patients’ acceptation of the rights of pati-
ent units and the proportional increase in the level 
of awareness of the rights of patients. The results 

stated is congruent with other studies carried out 
in developed countries. It may broadly indicate 
that the dissatisfaction rose because the level of 
expectations of the patients have risen; the stan-
dard of life is rising; and we have older population 
owing to fact that the life span has been lengthe-
ned. The rate of thanks and suggestions has decre-
ased every year, and this result is congruent with 
the literature (33, 34). 

A significant data we got during the study is 
that 49.1% of the problems conveyed to the rights 
of patients unit were solved in the place of the 
problem, and only 13% of the applications were 
conveyed to other pertinent institutions for admi-
nistrative actions. This detected rate resembles the 
literature (35).

Conclusion

As a result, the patient’s being able to claim 
their rights may contribute to the developments 
in medical service because the law entails to res-
pond to all of the applications. The applications 
submitted to the rights of patient unit must both be 
accepted, and periodically assessed with regard to 
essence. The number of the complaints about the 
same topics can be decreased by some measures 
taken with respect to the content assessment. 

The assessments will be reliable if the forms 
contain the same information and all the infor-
mation is written down in the form. Besides, it 
will be good to write what has been done to solve 
the problem in the result part of the form. Accor-
ding to the data obtained in this study, the level of 
expectations of the patients and their relatives rise 
in due course. Likewise, it can be asserted that the 
patients are getting more self-reliant. Developing 
the communication skill in the society and provi-
ding contextual information about the rights of pa-
tients may decrease the number of the complaints. 

As there are multifarious hitches in the service, 
emphasizing total quality, strengthening the sub-
structure, integration of the appointment system 
among the institutions may decrease the number 
of the complaints. Besides, making the society 
acquainted with the rights of patients may contri-
bute to decrease the number of unnecessary appli-
cations.
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Abstract 

Measurement of body composition is verifying 
growingly important in clinical nutrition. Skinfold 
thickness is an unsophisticated method of estima-
ting body composition, which is vastly used, but 
there is little information on the cluster analysis  
of Chinese adults of Han nationality. This inve-
stigation evaluated developmental mechanism 
and characteristics of body composition by using 
estimating skinfold thickness for Chinese adults 
of Han nationality. Firstly, the sampling mea-
surement method was applied to acquire the in-
dexes of height, weight, cheek skinfold thickne-
ss, triceps skinfold thickness, biceps skinfold 
thickness, subscapular angle skinfold thickness, 
anterior superior iliac spine skinfold thickness 
and gastrocnemius skinfold thickness in the area 
of Lanzhou, Pingliang, Wuweiin Gansu Province 
among Chinese adults of Han nationality. Additi-
onally, the body composition is estimated by stan-
dard statistical BMI value. Finally, the method of 
cluster analysis is applied to similar characteristics 
of adults’ skinfold thickness. The findings sugge-
sted that adults should pay attention to adjust the 
structure diet, increasing physical activities to re-
duce the incidence of obesity-related diseases in 
Lanzhou, and should pay special attention to the 
occurrence of obesity-related disease in Lanzhou, 
Pingliang and Wuwei.

Keywords: Han nationality; skinfold thickne-
ss; body composition

Introduction

A recent editorial in this journal noted the ‘ina-
bility of classical measures of growth and deve-
lopment to meet the requirements of modern cli-

nical medicine and research’, and suggested that 
measurement of body composition could meet 
these requirements (Davies PSW., 1994). In the 
process of human body growth, skinfold thickness 
is an important indicator for evaluation of indivi-
dual development and nutritional status. The deve-
lopment of thickness human skinfold (subcutaneo-
us fat) is affected by genetic factors, sex hormones 
and neuroendocrine activity. In addition, there is 
an obvious regional difference, ethnic differen-
ces, eating habits, nutrition and physical exercise, 
etc (Huang W., et al., 2007). A well-known and 
widely applied model for studying body composi-
tion in humans is the two-component model (Lu-
kaski HC., 1987). This model divides the human 
body into two components, one consisting of pure 
fat (fat mass) and one consisting of all nonfat ma-
terial (fat-free mass). The basis of the two-compo-
nent model stems from results of cadaver analyses 
(GarrowJS., 1983). Measurement of body compo-
sition is proving increasingly important in clinical 
nutrition and research. Skinfold thickness is a sim-
ple means of estimating body composition which 
is widely used in various people, but there is little 
information on Chinese adults of Han nationality.

(B. Knechtle., et al., 2011) investigated the 
association between skinfold thickness and race 
performance in male and female Ironman triat-
hletes. Skinfold thicknesses at 8 sites and percent 
body fat were correlated to total race time inclu-
ding the split times for the 3 sub disciplines, for 27 
male and 16 female Ironman athletes. The results 
of this study indicate that low skinfold thicknesses 
of the upper body are related to race performan-
ce in male Ironman triathletes, but not in fema-
les. In (B. Knechtle., et al., 2011b), the purpose 
of this study was to determine if heart rate reco-
very (HRR) and heart rate variability (HRV) are 
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related to maximal aerobic fitness and selected 
body composition measurements. The results of 
this study suggest that cardiovascular autonomic 
modulation is significantly related to maximal ae-
robic fitness and body composition. In (Esco, M 
R., et al., 2011a), the purpose of this study was 
to determine if resting HRV is related to maximal 
aerobic fitness and the selected body compositi-
on measurements as follows: body mass index 
(BMI), waist circumference (WC) and the sum of 
skinfold thickness (SUMSF). This study showed 
the importance of the simple technique of mea-
suring skinfold thickness in relation to cardiovas-
cular autonomic control of heart rate. The HRV 
parameters analyzed in this study (i.e., HFnu and 
LF:HF) were significantly related to SUMSF, but 
not [latin capital V with dot above]o2max, WC, or 
BMI. The skinfold technique is a commonly used 
field measure for predicting body fat percentage. 
Therefore, exercise training should perhaps indu-
ce an improve body fat mass to appreciably au-
gment cardiovascular autonomic modulation.

China is a multi-ethnic country, and the Han 
Nationality is the main body nationality in China. 
According to the sixth national census in 2010 
Data Bulletin (No. 1), until November in 2010, 
Han Nationality population reaches more than 
1,200,000,000, accounts for 91.51% in the popu-
lation of China.  At present, in China the resear-
ches on children, youth, minorities, and skinfold 
thickness are more fruitful (Xiao Y., et al., 2009; 
Xu F., et al 2000; Liu X., et al., 2009; Zheng L., et 
al 2003; Zheng L., et al 2004; Suo L., et al 2005). 

However, actually studies are few (Wang Z., et 
al 2011), while the population Han Nationality is 
majority in China. Therefore, this article has con-
ducted the research skinfold thickness in Han Na-
tionality adults.

Methods

The survey and sampling methods
This study focused on the Han nationality in 

Gansu Province. Gansu is one of the traditional 
settlements and birthplaces of the Han nationality 
in China. According to the sixth national census 
data Gazette of Gansu Province in 2010, the resi-
dent population was 25,575,254 in Gansu provin-
ce. Among them, the population of Han nationa-

lity was 23,164,756, accounted for 90.57%. In this 
study, the research subjects were Chinese adults 
of Han nationality in Lanzhou, Pingliang, and 
Wuwei of Gansu Province. The random cluster 
sampling method was used for the target popula-
tion of participants. 1500 potential participants, 
above 20 years old, called a research assistant who 
then screens them for eligibility as well as collec-
ting basic demographic information. Demographic 
characteristics will be collected during initial scre-
ening, including country of birth, language spo-
ken, level of education, regular menstrual cycle, 
if any Government pensions/benefits are received, 
living situation, and total time spent in a car as a 
driver or passenger each week. In addition, data 
on any medical conditions and medication use will 
be collected through the medical clearance forms 
participants fill out prior to commencing the stu-
dy. Potential participants were residents for a long 
time. The excluded participants had incomplete 
material and data, and also patients with some 
problems of the physical development. In the end,   
there are validly sample of 1407 people, including 
700 men and 707 women. This ongoing analysis 
continued with interview data thus organized into 
different sets of working charts. Two participant 
themes emerged while transcribing the recorded 
interviews and were verified using researcher re-
flections and the individual and collective organi-
zing charts. Through this process, it became appa-
rent to the researcher that self-care and community 
constituted participant-emergent themes which 
participants appeared to find compelling.

The survey content and methods
Measurement standards are in accordance with 

national standards of the People’s Republic of 
China (1985). The methods of measurement and 
controlling quality are in accordance with “anthro-
pometry” of (Xi H., 2010). The measurers have 
been carried out strictly training, and if the test of 
small-sample pre-survey was failed, they will lose 
the chance to the formal investigation. Measure-
ment data including height, weight, skinfold of the 
cheek, right arm, triceps skinfold, arm brachial bi-
ceps bit skinfold, subscapular angle skinfold skin-
fold anterior superior iliac spine, gastrocnemius 
skinfold. All the data of measurements were ave-



3724

HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H

rage in continuous measurements three times, and 
body mass index (BMI) and body fat (BF %) for 
evaluation of medical conditions were calculated.

Height: standing height and sitting height me-
ter was used as the instrument to measure with 
marking off in centimeters. Subjects were asked 
to take off his shoes and hats, stood on the flo-
or at attention, hang naturally down hands, bring 
heels closer together, stands apart toes to about 
45 degrees apart, as well as  the three points of  
heels, hips and shoulders  were asked to close up 
the column, the trunk is were asked to naturally 
hold themselves upright, the two eyes were asked 
to level with the front. Moreover, the examiner 
was asked to stand in the right side of the measu-
ring board, and gently move the slide until reach 
the head point. The measurement error shall not 
exceed 0.5 cm. 

Weight: the instrument of the leverage sca-
le was used for the weight measurement in ki-
lograms. The subjects were asked to deplete the 
urine and underwear, and were asked to wear un-
derwear, stand over in the middle of the weighing 
platform with bared feet. As well as the hands did 
not touch other objects, and the counterweight 
was adjusted until the balance of leverage and the 
data was recorded to the smallest scale. And the 
test error is not more than 0.1 kilograms.

Skinfold thickness measurements: the Imi-
tation Japanese Rong Yan type modified skinfold 
thickness gauge was used as skinfold thickness 
meter.  The measured instrument was strictly ca-
librated before measuring skinfold thickness. Sur-
veyors were disciplined by a professional trainer 
in order for controlling strictly quality. And all of 
the testing errors should not exceed 0.5 mm.

Skinfold measurement methods are as 
follows:

1. Skinfold thickness in the cheek: the thumb 
was fixed on the corners of the mouth 
outside of subjects, and the index finger 
was asked to point at the ear lobe. The 
distance of the two fingers is about 3cm. 
and the two fingers were asked to pinch the 
skin and subcutaneous tissue. 

2. Skinfold thickness in the three-headed 
muscle of the right arm: Taking the 
midpoint of the right upper arm acromion 
points and olecranon, and the direction of 

the skinfold paralleling with the direction 
of the long axis of the arm; 

3. Skinfold thickness in the biceps of the 
right arm: in the biceps of the right upper 
arm, the medial side of the upper arm,  the 
horizontal position of  the midpoint of the 
acromion and the radial, the  direction of 
the skinfold paralleling with the long axis 
of upper arm; 

4. Skinfold thickness in subscapular angle: 
Taking the bottom of the subscapular 
angle, the skinfold direction is downward 
biased outside the 45 ° angle; 

5. Skinfold thickness in anterosuperior iliac 
spine: Taking the top of the anterosuperior 
iliac spine, the skinfold direction is 
downward biased inside the 45 ° angle;

6. Skinfold thickness in gastrocnemius: 
taking the medial side of the maximum 
horizontal circumferences in the short leg, 
and the direction of the skinfold paralleling 
with the direction of the long axis of the 
short leg; 

Data Processing
Every 10-year of age is considered as an age 

group. The samples were divided into five age 
groups such as 20-29, 30-39, 40-49, 50-59, above 
60. The formula, used for measuring BMI and BF 
% (Brozek J., 1963), were as follows.

BMI = body weight (kg) / height (m)        (1)

BF% = [(4.570 / D) -4.142] * 100%          (2)
where D is the body density (Brozek J., 1963). 

It is calculated by the regression equation, which 
is proposed by Japanese scholars Changling. 
Normally, D=1.0913-0.00116 • X for male, and 
D=1.0897-0.00133 • X for female. (X = scapular 
angle, skin fold thickness (mm) + triceps skin fold 
thickness (mm)) (Chen M., 1993 ).

Results

Skinfold thickness analysis among Chinese 
adults of Han nationality in Gansu. 
Primary analysis will be via intention-to-treat 

with all samples included regardless of dropout or 
level of adherence. Missing data will be imputed 
according to the maximum likelihood expectation 
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algorithm via the Statistical Package for the Social 
Sciences (IBM©, SPSS Version 19.0 Excel 2003). 
Data will be presented as the mean ± standard de-
viation or median and range, as appropriate.

Analysis for male: compared with six index of 
skinfold thickness in Table 1, the values of subsca-
pular skinfold thickness are the highest in Pingli-
ang and Lanzhou. In addition, the anterior superi-

Table 1. the results of body composition and  six index of skinfold thickness of Han nationality in Gansu ((x± S) mm)
 Age Samples

cheeks 
skinfold

biceps 
skinfold

triceps 
skinfold

Subscapularis
skinfold

anterior 
skinfold

gastrocnemius 
skinfold BMI BF%

Male in 
Lanzhou

20～ 40 6.44±2.45 5.54±3.36 8.84±4.34 14.80±6.58 13.40±7.46 8.94±3.25 22.54±3.27 15.42±5.04

30～ 40 8.57±4.01 5.49±3.29 8.66±4.48 16.98±8.67 12.72±6.44 7.45±3.27 24.09±3.14 16.38±5.99

40～ 40 9.86±5.02 6.22±3.99 10.19±5.32 18.27±8.65 14.19±8.03 8.02±4.08 24.47±4.12 17.72±6.41

50～ 40 10.37±3.69 6.28±2.59 10.34±4.30 19.54±7.50 13.73±6.08 8.27±6.07 24.81±3.00 18.36±5.14

60～ 40 9.96±3.11 5.45±2.08 9.40±3.41 16.60±5.76 12.18±5.36 6.97±3.48 24.54±3.14 16.50±3.78

Total 200 9.04±3.99 5.79±3.12 9.49±4.42 17.24±7.61 13.24±6.71 7.93±4.18 24.09±3.42 16.88±5.40

Female in 
Lanzhou

20～ 40 11.71±3.09 6.90±2.37 13.85±4.64 17.37±7.63 13.60±6.94 12.00±3.70 20.48±2.35 21.87±5.93

30～ 40 13.28±3.63 8.78±4.16 17.97±6.32 22.25±8.87 18.45±8.94 12.71±5.59 24.80±4.03 26.98±8.34

40～ 40 13.75±3.48 8.76±4.38 19.36±6.36 24.33±8.62 18.54±8.01 13.67±4.58 24.59±2.78 28.95±8.07

50～ 45 14.31±3.75 10.81±3.95 19.84±5.97 25.46±7.65 22.02±7.42 13.45±5.35 24.90±3.47 29.84±7.22

60～ 41 13.85±3.94 9.70±4.24 17.42±4.79 25.55±7.59 21.05±7.48 12.67±4.46 26.01±3.24 28.49±6.56

Total 206 13.40±3.67 9.04±4.07 17.74±6.00 23.06±8.56 18.82±8.24 12.91±4.79 24.18±3.72 27.29±7.74

Male in 
Pingliang

20～ 50 6.94±3.61 4.82±2.80 9.22±5.57 14.75±7.03 11.82±6.82 8.58±4.27 22.58±3.03 15.58±5.53

30～ 50 7.72±3.83 4.65±2.35 8.81±4.95 14.79±7.54 11.65±7.61 7.73±4.48 23.02±3.26 15.41±5.76

40～ 50 7.65±3.41 4.40±2.36 8.84±4.75 13.87±6.89 9.66±5.81 6.42±3.54 23.21±3.31 14.99±5.31

50～ 50 7.85±3.80 3.92±2.02 7.53±3.86 13.94±8.07 8.38±5.32 5.72±3.29 22.40±3.95 14.41±5.47

60～ 50 9.85±4.56 4.74±3.02 8.55±4.81 14.14±7.08 8.59±4.98 5.92±2.33 22.42±3.04 14.98±5.33

Total 250 8.00±3.95 4.51±2.54 8.59±4.81 14.30±7.29 10.02±6.31 6.89±3.80 22.73±3.32 15.08±5.45

Female in 
Pingliang

20～ 50 11.49±3.72 6.67±2.76 17.03±5.56 17.11±6.00 13.19±6.17 12.51±4.87 22.71±3.00 23.49±5.98

30～ 50 12.36±3.59 7.83±3.58 17.67±5.65 20.24±7.31 13.86±7.13 13.29±4.15 22.87±2.90 25.62±6.35

40～ 50 11.54±4.26 7.67±2.93 17.41±5.20 21.12±6.97 15.04±7.12 12.52±3.96 24.24±3.03 25.97±6.28

50～ 50 12.30±3.78 8.48±4.45 18.01±6.19 21.70±8.43 17.14±8.38 12.29±5.30 24.36±3.71 26.68±7.70

60～ 52 13.05±5.19 9.20±5.24 18.22±7.09 20.67±10.06 14.78±9.39 13.22±6.99 24.81±4.24 26.27±9.49

Total 252 12.15±4.17 7.98±3.98 17.67±5.95 20.17±8.00 14.80±7.79 12.77±5.16 23.61±3.58 25.61±7.32

Male in 
Wuwei

20～ 50 6.34±2.41 3.78±1.66 8.15±3.39 10.62±5.27 5.72±2.24 6.31±2.21 20.20±2.55 13.12±3.58

30～ 48 7.81±2.98 4.96±2.25 8.97±4.05 14.21±5.85 9.61±4.57 6.67±3.40 23.68±2.83 15.19±4.43

40～ 50 8.64±4.42 4.68±1.96 9.42±4.98 15.48±6.99 8.51±5.67 5.81±3.01 23.81±2.94 16.01±5.22

50～ 50 7.60±3.65 4.40±2.17 7.78±4.23 13.53±5.61 7.11±3.36 5.29±2.25 23.13±3.11 14.31±4.28

60～ 50 7.43±3.31 4.12±1.61 7.20±3.28 13.20±6.37 6.76±3.29 5.11±2.53 22.99±2.82 13.89±4.24

Total 250 7.56±3.47 4.39±1.98 8.31±4.08 13.41±6.21 7.54±4.20 5.84±2.76 22.76±3.13 14.51±4.46

Female in 
Wuwei

20～ 50 13.17±3.44 7.50±2.77 15.50±4.89 16.07±5.52 10.78±3.95 13.08±4.38 20.67±2.42 22.06±5.50

30～ 50 12.99±6.65 7.97±3.61 16.59±6.42 18.59±8.19 12.75±6.45 11.88±5.73 23.11±3.52 24.13±7.76

40～ 50 11.88±4.15 9.06±4.00 17.24±5.19 21.79±6.35 15.20±6.08 12.42±6.08 24.97±3.03 26.23±5.85

50～ 50 12.69±4.20 9.13±3.97 18.40±5.52 23.52±7.94 15.43±7.61 12.11±5.39 24.75±3.06 27.91±7.00

60～ 49 12.82±4.53 8.81±3.46 17.65±6.38 21.56±8.01 14.19±6.53 11.87±6.15 24.58±3.23 26.38±7.48

Total 249 12.53±4.13 8.49±3.62 17.07±5.75 23.30±7.69 13.67±6.43 12.27±5.55 23.61±3.45 25.34±7.02
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or iliac spine position, triceps muscle, cheek, ga-
strocnemius skinfold are ranked the second. And 
values of biceps skinfold thickness are the lowest 
in Pingliang and Lanzhou. In Wuwei, the same re-
sults are subscapular skinfold thickness and biceps 
skinfold thickness as in Pingliang and Lanzhou. 
However, the values of triceps skinfold thickness   
are greater than the anterior superior iliac spine.

Analysis for male: compared with six index 
of skinfold thickness in Table 1, in Gansu, fe-
male adults also have some similar features that 
values of subscapular skinfold thickness are the 
highest and values of biceps skinfold thickness 
are the smallest. However, for others’ four index 
of skinfold thickness there are some different fe-
atures compared with male’s results. In detail, in 
Lanzhou, four index of skinfold thickness of fe-
male were ranked as the anterior superior iliac 
epithelial fold> triceps skinfold> cheek skin fol-
ds> gastrocnemius skinfold. In Pingliang, four in-
dex of skinfold thickness of female were ranked as 
triceps skinfold > anterior superior iliac epithelial 
folds> gastrocnemius skinfold> cheek skinfold. In 
Wuwei, four index of skinfold thickness of female 
were ranked as triceps skinfold> anterior superior 
iliac epithelial fold> cheek skin folds> gastrocne-
mius skinfold.

In the same area, compared with six index of 
skinfold thickness in the same age group, the mean 
values of female six index of skinfold thickness 
are higher than male. In addition, t-test is used for 
evaluating 90 pairs of data. There is not evident 
difference (p> 0.05) in the subscapularis and the 
anterior superior iliac spine of 20-age group in 
Lanzhou and Pingliang and in the anterior superi-

Figure 1. Male comparison of the skinfold thickness 
sum of triceps muscle and subscapularis.

Figure 2. Female comparison of the skinfold thickness 
sum of triceps muscle and subscapularis.

or iliac spine of 30-age group in Pingliang. There 
are evident differences (p <0.05) in the biceps of 
20-age group and the anterior superior iliac spine 
of 40-age group in Lanzhou. There is not was si-
gnificantly difference in the rest of data (p <0.01).

Results of aging changes and skinfold 
thickness among adults of Han nationality
From Figure 1, in Lanzhou, the relationship 

between male subcutaneous fat thickness and 
aging can be described as follow. The subcuta-
neous fat is accumulated gently from 20-age gro-
up. And then, in 50-age group, the thickness re-
ached a peak and it begins to thin after 50 year 
old group. In Pingliang, the trend of subcutaneo-
us fat thickness was stable and decreased slowly. 
The lowest value is 50-age group. In Wuwei, the 
subcutaneous fat is accumulated gently from 20-
age group. And then, in 40-age group, the thickne-
ss reached a peak and it begins to thin after 40 year 
old group. Overall, the subcutaneous fat thickne-
ss of Lanzhou male was significantly higher 
than Pingliang and Wuwei in every aging level. 
(Except in the 20-age group Lanzhou male was 
slightly lower than Pingliang male). In Wuwei, 
male subcutaneous fat thickness is higher than the 
Pingliang male between the 30 to 59 age group, 
but other age groups were lower than Pingliang 
male. In t-test, there are   significantly differences 
(P <0.05) of between Lanzhou male and Wuwei 
male of skinfold thickness values in 20-age gro-
up, and between Pingliang male and Wuwei male 
of skinfold thickness values. There is   significantly 
difference (P <0.05) of betw e en Lanzhou m ale 
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and Pingliang male of skinfold thickness values 
in 40-age group. There is   seriously difference (P 
<0.01) among Lanzhou male, Wuwei and Pingli-
ang male of skinfold thickness values in 50-age 
group. There is   seriously difference (P <0.01) of 
between Lanzhou male and Wuwei male of skin-
fold thickness values in 60-age group.

Figure 2 is shown that the changes trend of fe-
male skinfold thickness is almost similar in every 
age group. The subcutaneous fat is accumulated 
gently from 20-age  group. And then, in 50-age 
group, the thickness reached a peak and it begins to 
thin after 50 year old group. Overall, the subcuta-
neous fat thickness of Lanzhou female was signi-
ficantly higher than Pingliang and Wuwei in every 
aging level. (Except in the 20-age group Lanzhou 
male was slightly lower than Pingliang male). In 
t-test, there is   significantly difference (P<0.05) of 
between Lanzhou female and Pingliang female of 
skinfold thickness values in 40-age group and 50-
age group.

Results of body composition among adults 
of Han nationality
According to the Chinese adult overweight and 

obesity prevention and control guidelines (Trial) 
by the Disease Control Division of the Ministry of 
Health announced in 2003, BMI of above 24 is the 
overweight boundary for Chinese adults, and BMI 
value of above 28 is the obese boundary for Chine-
se adults. The statistics results derived from the 
overall analysis are shown as follows. In Lanzhou, 
overweight male are accounts for 36% and obesity 
male are accounts for 14%, and overweight fema-
le are accounts for 31.5% and obesity female are 
accounts for 14%. In Pingliang, overweight male 
are accounts for 25.7% and obesity male are acco-
unts for 6.43%, and overweight female are acco-
unts for 31.5% and obesity female are accounts for 
9.52%. In Wuwei, overweight male are accounts for 
27.42% and obesity male are accounts for 5.24%, 
and overweight female are accounts for 31.73% 
and obesity are accounts for 11.24%.

Figure 3. Cluster analysis results in male 40-age gro-
up

Figure 4. cluster analysis results in male 60-age gro-
up

Figure 5. cluster analysis results in female 40-age 
group

Figure 6. cluster analysis results in female 60-age 
group
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Analysis the proportion of overweight and obe-
sity analysis in every age group, Lanzhou adults 
and Pingliang female are the lowest proportion of 
overweight and obesity in 20-age group, and the 
highest proportion of overweight and obesity after 
50 years old. In addition, Pingliang male are simi-
lar proportion of overweight and obesity in every 
age group. And Wuwei adults are the lowest pro-
portion of overweight and obesity in 20-age gro-
up, and the highest proportion of overweight and 
obesity after 40 years old.

The comparison between male and female 
of body fat index in same area and age group is 
as follows. There is a significantly difference (p 
<0.01) between male and female in the body fat 
index, and the body fat index of female is higher 
than male. The body fat index of Lanzhou male is 
increased from 20-age group. And then, in 50-age 
group, the index reached the peak and it begins to 
thin after 50 year old group. However, even the 
body fat index in 60-age group is higher than 20-
age group, almost 1.08%. The body fat index of 
Pingliang male is decreased from 20-age group. 
And then, in 50-age group, the index reached the 
bottom and it begins to being thick after 50 year 
old group. However, even the body fat index in 
60-age group is lower than 20-age group, almost 
0.6%. The body fat index of Lanzhou male is 
increased from 20-age group. And then, in 40-age 
group, the index reached the peak and it begins to 
thin after 50 year old group. However, even the 
body fat index in 60-age group is higher than 20-
age group, almost 0.77%.

In addition, the changes trend of female body 
fat index is almost similar in every age group. The 
subcutaneous fat is increased gently from 20-age 
group. And then, in 50-age group, the body fat in-
dex reached a peak and it begins to thin after 50 
year old group. However, even the body fat index 
in 60-age group is higher than 20-age group. The 
trend is similar as the skinfold thickness in Figure 
1 and Figure 2.

The comparison of adults of various natio-
nalities and regions 
The comparison of skinfold thickness was stu-

died between Gansu Han nationality adults and the 
other three groups which have been reported.  The 

merging cluster analysis is used for evaluating two 
groups. The members of one group are Pingliang, 
Wuwei, Russian and Shandong countryside (Suo 
L., et al 2005). And the members of another group 
are Lanzhou, Shandong and Uzbek (Zheng L., et 
al 2004).

In Figure 3, it is shown that Lanzhou and Shan-
dong are clustered into one class, and other regi-
ons were clustered into another class. In Figure 4, 
it is shown that Lanzhou, Uzbek and Shandong 
are clustered into one class, and other regions 
were clustered into another class. In Figure 5, it is 
shown that Uzbek is clustered into one class, and 
other regions were clustered into another class. In 
Figure 6, it is shown that Lanzhou and Shandong 
are clustered into one class, and other regions 
were clustered into another class. Overall, there 
are some similar characteristics of adults’ skinfold 
thickness in Lanzhou, Shandong and Uzbekistan. 
And also, there are some similar characteristics of 
adults’ skinfold thickness in Pingliang, Russian, 
Wuwei and Shandong countryside.

Discussions 

The investigation studied skinfold thickne-
ss and body composition among Chinese adults 
of Han nationality. There are some conclusions as 
follows. Skinfold thickness of the cheek can ge-
nerally reflect the development status of the head 
and facial subcutaneous fat; triceps, biceps and 
gastrocnemius skinfold thickness generally re-
flect the status of the development of the limbs, 
subcutaneous fat; subscapularis bit and anterior 
superior iliac spine leather fold thickness can gene-
rally reflect the status of the development of trunk 
subcutaneous fat (Suo L., et al 2005). In Gansu, 
there are some similar characteristics in male and 
female of Han nationality. The development of 
trunk subcutaneous fat is better than the limbs and 
back fat is thickest. And the development of facial 
subcutaneous fat is moderate. In the same age gro-
up, the six indexes of female skinfold thickness 
and body fat are higher than male. 

In comparison among three areas, the skinfold 
thickness in Lanzhou adults is greater than in Pin-
gliang and Wuwei adults. There are two reasons 
that can explain the interesting phenomenon. On 
the one hand, the large amount of intake meat, 
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eggs, milk and high-fat high-protein food is in the 
diet of Lanzhou residents, and intake these food 
is frequent. On another hand, the reason may be 
because of the modernization of urban life, and 
convenient transportation, and the doing exercise 
is relatively little. The Pingliang residents worked 
in agriculture-based activities, physical exertion 
and low living standard. And male is major labor 
in the most family and has engaged in heavy ma-
nual labor usually. Therefore, it is shown that there 
are little changes in skinfold thickness of Pingli-
ang male with aging, and sometimes, the trend has 
shown downward. became thinner and thinner.
Wuwei is the convergence zone of the Qinghai-
Tibet Plateau, the Loess Plateau and Inner Mon-
golia Plateau. And the elevation is between 2040-
4874 meters (Lanzhou city center of elevation is 
1520 m). The territory of climate is cold plateau 
climate. In Wuwei, Han nationality has the si-
milar diet as Tibetan residents. The large amou-
nt of intake meat, dairy products, roasted barley 
flour, butter tea and highland barley wine is in the 
diet of Wuwei residents. The reducing of skin-
fold thickness accompanied with the rising of the 
elevation (Wang W., et al 2001) and the ambient 
temperature (Wang Z., et al 2001). The skinfold 
thickness of Gansu Han female has the similar 
trends with age. The reason is that the age of the 
female skinfold thickness trends was related to 
the female hormone secretion. In the adolescence, 
the female ovarian improved the abilities to secre-
ting estrogen, and inhibited growth hormone, and 
enhanced insulin action, and promoted the cyto-
plasmic volume increased, and then the fat began 
to accumulate in large numbers.  After the meno-
pause (about 45-50 years old), the abilities of the 
female hormone secretion drastically reduced, the 
abilities of the accumulation of fat was diminis-
hed, and the fat layer became thin (Suo L., et al 
2005).

It can be seen that the proportion of Lanzhou 
male and female overweight and obesity rates 
were higher than in Pingliang and Wuwei male 
and female. The reasons are the favorable conditi-
ons of nutrition in Lanzhou and usual office-based 
work, but the large amount farm-based of physi-
cal labor. In addition, the overweight proportion 
of Lanzhou male are higher than women, and the 
overweight and obesity proportion of Pingliang 

and Wuwei female are higher than male.  There 
is some reason of working pressure increasing for 
female in Lanzhou.

 In the cluster comparison, Lanzhou, Uzbek and 
Shandong are clustered into one class, and other 
regions were clustered into another class. These 
phenomena reflected that the skinfold thickness is 
affected by many factors, and where the differen-
ces in living standard and genetic factors played a 
major role (Wang Z., et al 2011).

Recommendation

The investigation found that the proportion of 
overweight and obesity of Lanzhou is better than 
Pingliang and Wuwei. It prompted that the risk of 
the Lanzhou adults suffering from obesity-rela-
ted diseases is higher than Pingliang and Wuwei, 
where male is more obvious than female. The Re-
commendation is that the Lanzhou adults of Han 
nationality should prevent obesity-related disea-
ses by proceed from the adjusting diet and doing 
exercises. And the same suggestion gave a cue to 
Wuwei adults in 40-age group, Lanzhou adults in 
50-age group and Pingliang female 50-age group.
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Abstract 

Background: Stroke seriously affects the qu-
ality of life (QoL) of elder people and leads to 
post-stroke mental disorder. It occurs when blood 
flow to a part of the brain is inadequate, leading 
to the death of brain cells. In China, the incidence 
of stroke is considered to be among the highest 
worldwide. Hence, in-depth research and under-
standing on the QoL of elder stroke patients is in-
structive to the nursing of stroke victims.

Methods: The participants consisted of the 
stroke patients group (n=232) and the community-
dwelling group (n=232). The QoL of both grou-
ps was measured using the ADL and the Medical 
Outcomes Study Short Form 36. Mental health 
was gauged using SAS and CES-D.

Results: By comparing the results of the stro-
ke and non-stroke groups, our study reveals that 
hypertension, high lipids, diabetes, heart disea-
se, and atrial fibrillation are still the risk factors 
of stroke. The stroke group indicated significant 
results in general health (P=0.001), social functi-
oning (P<0.001), physical functioning, (P<0.001) 
and more body pain (P<0.001) than the healthy 
group. Both groups manifested no symptom of 
depression and anxiety. However, the stroke gro-
up showed a stronger trend toward depression 
(P=0.01) and anxiety (P=0.04) than the non-stroke 
group.

Conclusions: Study results indicate that elder 
stroke patients maintain a poorer QoL compared 
with elder non-stroke participants. No serious 
mental disorders were detected among the stroke 
patients who participated in our research. Howe-
ver, the stroke patients tended to be more depre-
ssed than the non-stroke elder persons. 

Keywords: Stroke; Quality of life; Mental he-
alth

Introduction

Among the countries in the world, China is 
reported to have a high incidence rate of stroke 
cases[1]. A population-based study found that the 
Chinese ischemic stroke incidence ranges from 
45.5% to 75.9% of total stroke cases, where-
as Western figures are from 67.3% to 80.5%[2]. 
Stroke, which is also known as a cerebrovascu-
lar accident, is characterized by acute onset, rapid 
and high morbidity, and poor prognosis features. It 
is a critical threat to the health and quality of life 
(QoL) of the elderly. When a stroke occurs, it not 
only affects the stroke patient, but also impacts the 
lives of his or her family as well as the growth of 
the community he or she lives in. 

Since the 1990s, the rising health care levels 
have tremendously improved the survival rate of 
stroke patients. However, this improvement has 
resulted in varying degrees of dysfunction and 
long-term disability, such that patients frequently 
fail to perform the regular activities of daily living 
and lose their ability to work, consequences of 
stroke which wields a huge impact on their mental 
condition[3]. Numerous investigations and syste-
matic evaluations are currently being conducted 
about these aspects in China and other parts of the 
world[4]. In the current survey, different findings 
were obtained, which we hope will be instructive 
to the nursing of stroke patients.

Methods

A total of 232 elder stroke patients and 232 el-
der non-stroke patients in the urban community 
of Jingan Distract, Shanghai, China were inter-
viewed face to face.
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Inclusion criteria of subject
The inclusion criteria for participants in the 

stroke group consisted of the following: (1) 
community residents who have been diagnosed 
as stroke patients and (2) patients who are more 
than 60 years of age. Excluded in this study gro-
up were the patients suffering from disturbance of 
consciousness and aphasia. The inclusion criteria 
for participants in the non-stroke group consisted 
of (1) community residents who have not been 
diagnosed as stroke patients and (2) community 
elders who are more than 60 years of age. The-
re were no exclusion criteria for this study group. 
Basic demographic information of the two study 
groups such as age, gender, and education level 
were included in the analysis.

Protection of human subjects
The studies were conducted following the gu-

ideline set by the International Conference on Har-
monization Notes for Guidance on Good Clinical 
Practice and the Declaration of Helsinki. An inde-
pendent ethics committee or institutional review 
board at each study center approved the relevant 
study protocol. All participants from both groups 
provided written informed consents and all other 
concerned parties signed a consent form.

Instruments
The Medical Outcomes Study Short Form-36
The Medical Outcomes Study Short (SF-36) is 

one of the most appropriate instruments used to 
measure life activities within the ICF framework. 
The SF-36 comprises eight subscales, namely, 
physical functioning (PF), social functioning (SF), 
mental health (MH), role limitations due to physi-
cal problems (RP), role limitations due to emotio-
nal problems (RE), bodily pain (BP), general he-
alth (GH), and vitality (VT)[5].

Zung SAS 
The Zung SAS[6] was purposely designed to 

quantify the level of anxiety for patients experi-
encing anxiety-related symptoms. This self-admi-
nistered test consists of 20 items, and each item is 
rated on a scale of 1 to 4 (1 = none or a little of the 
time, 2 = some of the time, 3 = good part of the 
time, and 4 = most of the time). The score ranges 

from 25 to 100. Scores from 25 to 44 indicate the 
normal range of anxiety, 45 to 59 imply mild-to-
moderate anxiety levels, 60 to 74 denote marked-
to-severe anxiety levels, and 75 and above suggest 
extreme anxiety levels. The Chinese version of 
the Zung questionnaire was validated for use in 
China[7–9].

The Center of Epidemiologic Studies Depre-
ssion Scale 
In this study, we used the Center of Epidemi-

ologic Studies Depression Scale (CES-D) to me-
asure the performance of depression. The CES-D 
is a 20-item, self-report, and depressive symptom-
based scale for depression[10]. A score of 16 in 
this scale has normally been used to categorize 
significant depressive symptoms in the general 
population. However, this finding has been criti-
cized as producing a high false positive rate and 
poor specificity in medical outpatients and inpa-
tients[11,12]. Due to these shortcomings, the cut-
score of 20 was recommended for use. 

Data analysis
SPSS 13.0 was used to analyze the data. Demo-

graphic and clinical data were presented through 
descriptive statistics. Mann-Whitney U test was 
utilized to identify the differences between the 
stroke group and the non-stroke group. A P value 
less than 0.05 was considered to be statistically si-
gnificant.

Results 

Characteristics of participants
We measured the basic characteristics of all 

the participants, including age, gender, education 
level, body mass index, smoking, drinking, and 
complicated diseases such as hypertension, heart 
disease, diabetes, high lipid, and atrial fibrilla-
tion. Basic information such as age, gender, and 
education level revealed no significant difference 
between the two groups of participants (p>0.05). 
Statistics showed that stroke patients were more 
likely to have hypertension (74.6%), high lipid 
(44%), heart disease (23.7%), diabetes (15%), and 
atrial fibrillation (10.3%) than the non-stroke par-
ticipants. These figures were significantly higher 
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than those of the non-stroke group (p<0.05). Alt-
hough these factors were considered as the causes 
of stroke[13,14], they did not affect our research 
(Table1).

Comparison of QoL for the stroke group 
and the non-stroke group
The QoL of the stroke patients, as measured 

on the SF-36, was compared with that of the non-
stroke patients. The details are listed in Table 2. 
The stroke group reported significantly lower sco-
res in their BP, GH, SF, and PF compared with the 
non-stroke group. On average, the scores of the 
stroke group were in the middle level, excluding 
that for GH.

Comparison of mental health for the stroke 
group and the healthy group
Table 3 presents the comparison of mental he-

alth based on the anxiety and depression levels of 
the two study groups. Both the stroke and non-
stroke groups indicated low scores in the SAS and 
CES-D tests. These results mean both groups did 
not manifest any depression or anxiety symptoms. 
However, significant differences were revealed 
between the stroke group and the non-stroke group 
(depression, p=0.004; anxiety, p=0.01). The stroke 
group showed a stronger trend toward developing 
mental problems.

Table 1. Demographic Characteristics of the Stroke and Healthy Groups

Characteristics
n (%) or Mean (SD)

P valueStroke
(N%) Mean Healthy

(N%) Mean

Age (y) 75.2 hor 75.3 hor M 0.995
Gender (M) 99 (42.7%) 99 (42.7%) 1.0
Education 0.06
1. Illiteracy 18 (7.8%) 10 (4.3%)
2. Primary school 44 (19.0%) 34 (14.7%)
3. Middle school 41 (17.7%) 43 (18.5%)
4. High school 69 (29.7%) 59 (25.4%)
5. University 60 (25.9%) 86 (37.1%)
Solitary 25 (10.8%) 23 (9.9%) 0.879
Hypertension 173 (74.6%) 137 (59.1%) 0.001
Heart Disease 55 (23.7%) 36 (15.5%) 0.035
Diabetes 54 (15.5%) 36 (23.3%) 0.046
High Lipid 102 (44.0%) 74 (31.9%) 0.01
Atrial Fibrillation 24 (10.3%) 9 (3.9%) 0.01
BMI 24.7 4.24 23.9 3.22 0.134
Smoke 19 (48.7%) 20 (51.3%) 0.869
Drink 17 (7.3%) 18 (7.8%) 0.863

Table 2. Comparison of QoL Between the Stroke and Healthy Groups

Variables Mean (SD) P ValueStroke (N=232) Healthy (N=232)
SF-36

BP 63.2±24.6 73.0±25.1 0.000
GH 12.9±8.2 15.3±7.3 0.001
VT 50.4±19.5 51.1±25.5 0.733
SF 54.0±39.0 70.5±33.6 0.000
RE 36.4±46.2 22.7±37.4 0.001
MH 64.9±15.0 67.3±14.4 0.085
PF 59.3±26.6 71.8±20.8 0.000
RP 48.6±48.1 32.4±44.3 0.000
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Discussion

Stroke is a chronic and important health pro-
blem affecting all aspects of the life of an individu-
al. The neurological impairment that results from 
stroke leads to functional disability in patients. 
Numerous studies exist in literature regarding the 
relationship between stroke and QoL as well as 
the occurrence of depression and anxiety[15,16]. 
The analysis in the present research shows signi-
ficantly reduced scores for SF-36 forms in the 
stroke and non-stroke groups, and trends toward 
lower mental health. These findings were similar 
those of other research. 

However, our research found several different 
results. The QoL among stroke patients was not as 
poor as seemingly indicated by the SF-36 score. 
Except for GH, the score was in the middle level, 
indicating that the QoL of our participants was not 
very poor. Hence, they do not have serious mental 
health problems. 

After analyzing the information of the research 
participants, we established that only a very small 
percentage (1%) of the participants live alone. 
In China, the immediate family has the primary 
responsibility of taking care of their elderly. The-
refore, we believe that being in a nursing home, 
staying with family, and providing elder stroke pa-
tients with greater care are effective methods for 
making their lives better and are helpful in pre-
venting post-stroke depression and anxiety[17]. 
In addition, only 0.08% of stroke subjects smoked 
and only 0.06% drank liquor. According to studies 
on the relation between the factors and depression 
or anxiety, smoking and drinking are risk factors 
of depression, hence, the implications may be si-
milar in stroke patients[18,19].

Although the stroke patients who participated 
in our research do not have any mental disorder, 
they still presented the tendency to be depressed. 
Therefore, measures have to be implemented to 
prevent such occurrence. The elders can take ac-
tive part in social activities, and obtain stronger 
support from their family and the society.

Based on our investigation, family care is cru-
cial in order to improve the QoL of elder pati-
ents[20]. In China, the family has the primary res-
ponsibility of taking care of their elderly. Howe-
ver, in the gradual progress of our society, it will 
eventually be given the primary responsibility of 
taking care of the elderly. There is increasing con-
cern that this development will not present any 
benefit to the rehabilitation of stroke patients. Mo-
reover, changes in the unhealthy lifestyle, such as 
lessening or eliminating the vices of smoking and 
drinking, may be helpful to the rehabilitation of 
stroke patients. 

Despite its potential, the present study has se-
veral limitations. First, this survey was carried out 
in an urban community in Shanghai, which does 
not represent the general rule. Second, we conduc-
ted the survey only at a point in time. As a result, 
we were not able to assess the dynamic changes 
in the physical and mental QoL of the stroke pa-
tients. To address these limitations, we can con-
duct more research on the QoL and mental he-
alth over time. In addition, further studies can be 
done on appropriate intervention measures. Apart 
from these limitations, there was a problem in the 
number of available research articles. To date, no 
objective scale about the QoL, level of anxiety, 
and depression exists. In our study, these scales 
were assessed based on the subjective feelings of 
the sample. However, we cannot improve in this 
respect at present.

Conclusion

To sum up, the elder stroke patients in this 
study have poorer QoL than the elder non-stroke 
patients. In addition, no serious mental disorders 
were detected in the stroke patients who participa-
ted in our research. Although most of the subjects 
were cared for by their families, they still tended 
to suffer from depression more compared with 
the non-stroke participants of the study. Measures 
should thus be taken to prevent mental health dis-
orders among elder patients. 

Table 3. Comparison of anxiety and depression between stroke and healthy groups

Variables Mean (SD) P ValueStroke (N=232) Healthy (N=232)
SAS total 28.1 8.1 26. 0.5.4 0.01

CES-D total 6.5 .5- 4.5 .5- 0.004
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Abstract 

Objectives: Ankaferd Blood Stopper (ABS) 
carries a historical role in the Traditional Turkish 
Medicine as a topical haemostatic agent. We ai-
med to study the effect of the ABS on the control 
of arterial bleeding in addition to investigate its 
impact on cytokine and platelet levels and vascu-
lar histopathology 

Methods: Blood samples were collected from 
all the rats (21 rats) before and after the study for 
platelet, interleukin-1, and tumor necrosis factor-
alfa measurements. Following the anterior incision 
of the femoral artery, the rats were divided into 3 
groups, the first to be a sterile tomponade applied 
on the incised artery, the second ABS spray and the 
third ABS embedded sponge and bleeding time was 
recorded. After seven days the animals were sacri-
ficed and the previously incised femoral arteries 
were excised for histopathological evaluations. 

Results: The bleeding time of the control group 
was longer (209.28 seconds) than the ABS spray 
group (53.57 seconds) and ABS sponge group 
(56.42 seconds). There was no statistical significant 
difference regarding PLT (platelet) levels.  Additio-
nally the analysis of tumor necrosis factor-alfa and 
interleukin-1, reveald no significant difference both 
within (p=0.218, p=0,759 respectively) and among 
the groups day0 and day7 (p=O.441, p=0.846 res-
pectively). 

Conclusion: The present study suggests that the 
ABS can be easily used and efficiently control the 
bleeding. However, the results of the present study 
showed no major effect of the ABS on PLT valu-
es, and pro-inflammatory cytokines. Further studi-
es remain to be done for illuminating the efficient 
mechanisms that ABS uses for stopping bleeding. 

Keywords: Ankaferd Blood Stopper, homeo-
stasis, arterial hemorrhage, cytokines

Introduction 

Approximately 35% of the deaths due to trau-
ma are attributable to exsanguinations, bleeding to 
death [1]. Over the years, diverse pharmacological 
agents have been developed and used to control 
the bleeding. These agents exert their effect in sto-
pping bleeding through inducing vasoconstriction, 
clot formation, and forming a scaffold for coagu-
lation. One of these pharmacological agents is An-
kaferd Blood Stopper (ABS), a mixture of herbal 
extract obtained from 5 different plants: Thymus 
vulgaris, Glycyrrhiza glabra, Vitis vinifera, Alpi-
nia officinarum and Urtica dioica [2].

 The ABS has been used in traditional Turkish 
medicine as topical haemostatic agent, particu-
larly in exterior wounds and dental operations. The 
ABS is formulated from a standardized mixture of 
extract pulled out from 5 different plants mentio-
ned above [2]. The extract of each plant on its on 
is effective on endothelial cells, blood cells, angi-
ogenesis, cellular proliferation, vascular dynamics 
and mediators [2]. Furthermore, the ABS has been 
shown to promote the formation of an encapsulated 
protein mesh which acts as an anchor for erythro-
cyte aggregation without significantly interfering 
with individual coagulation factors [2, 3]. The use 
of ABS has been approved by Ministry of Health in 
Turkey for stopping hemorrhages during the dental 
surgery and the control of external hemorrhages. 
The tests have verified its safety, efficacy, sterility, 
and non-toxicity (www.Ankaferd.com) [2]. 

Cytokines are signaling molecules that main-
tain cellular communication among the various 
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number of cells such as T cells, monocytes, ma-
crophages, and other cells during the immune res-
ponse, inflammation, hematopoiesis, and systemic 
reaction in response to traumas.  Cytokines are 
proteins, peptides, or glycoproteins [4]. In additi-
on, tumor necrosis factor-alfa (TNF-α) and interle-
ukin-1 (IL-1) are cytokines that work collectively 
and play a significant role in the innate immunity. 
TNF-α is a main modulator for acute inflamma-
tory reactions that develop against gram negative 
and other infectious bacteria. The expression of 
adhesion molecules on vascular endothelial cells 
augments IL-1 secretion from macrophages. In 
contrast to TNF-α, IL-1 is also synthesized by en-
dothelial cells, epithelial cells, and neutrophils [4].

Although the dependability of the ABS as blo-
od stopper has been clinically proofed, the mecha-
nisms for its haemostatic effect have not been fully 
elucidated yet. Therefore, in the present study we 
intended to investigate the effect of two different 
forms of ABS (ABS spray & ABS sponge) on the 
control of arterial bleeding and the process of wo-
und healing in rats and its relations of citokines. 
We hoped to increase more effective use of the 
ABS and shed light on the relevant studies in the 
future. 

Methods

Study design  
The experimental design of the present study 

was approved by Abant İzzet Baysal University 
Medical School Ethics Committee and was carri-
ed out in accordance with the approved design. In 
addition, all procedures were in full compliance 
with the Helsinki Declaration of World Medical 
Association recommendations on animal studies. 
All animals received humane care according to 
guidelines that complied with the Principles of 
Laboratory Animal Care of the Use of Laboratory 
Animals formulated by the National Academy of 
Sceinces. We preferred to use rats for the current 
experiment since (1) vascular tissue is very similar 
to that of human, (2) there have been several vas-
cular wound models studied previously, (3) wound 
healing in the rats is shown to be faster compared 
to other animal species. 

Twenty one male Wistar albino rats (240±20gr) 
were used in this study. Animals were fasted 48 

hours before the surgical procedure. The animals 
were housed in a climate-controlled facility. Food 
and water was available ad libitum and the rats 
were fed with pellet food formulated for experi-
mental animals. The animals were allocated into 
three groups. Blood samples of 1.5cc were collec-
ted from all the rats both prior to the study using 
the tail vein and at the end of the study through 
withdrawing the blood from the heart after sca-
rifying the animals. The blood samples were kept 
at fridge until use for measuring the values of pla-
telet (PLT), IL-1, and TNF-α.

Preparation of the animals for the surgery
The rats were anesthetized using a combinati-

on of xylazine hydrochloride (10mg/kg, Rompun, 
Bayer, Toronto, Canada) and ketamine hydro-
chloride (60mg mg/kg, Ketalar, Parke Davis-
Eczacıbaşı, İstanbul, Türkiye), which were ad-
ministered through intramuscular injection. After 
the set of the anesthesia, the rats were placed in a 
dorsal recumbent position, cleaned with povido-
ne-iodinesolution and shaved for aseptic surgery. 
At the end of the study, the rats were sacrificed via 
blood withdrawal from their heart under sedation. 

Study Protocol 
After the set of the anesthesia, the rats were 

placed in a dorsal recumbent position, and their 
front and hind legs were fixed on the operation ta-
ble. The skin was cleaned with povidone-iodine-
solution and shaved for aseptic surgery. The skin 
over the femoral artery was incised to expose the 
artery. After isolating the artery, a notch consti-
tuting the 1/3 of the arterial diameter was placed 
on the femoral arteries of the rats in all 3 groups 
using the lancet (21 gauge). In Group 1 (control 
group), only a sterile tampon was applied over 
the notch on the femoral arteries while applying a 
normal pressure on the tampon; in Group 2 (ABS 
spray group), the notches were treated with the 
4 puffs (1ml/puff x 4) of ABS (Ankaferd Health 
Products Ltd., İstanbul, Türkiye) spray simply; 
and in Group 3 (ABS sponge) the notches were 
treated with the ABS sponges and sterile tampon 
dressing material (5x7cm) while applying a nor-
mal pressure over the excision area. The bleeding 
time (BT) was checked every 20 seconds intervals 
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and the bleeding times (the time it takes for blee-
ding to stop), whether bleeding was controlled or 
reoccurred were recorded by the same person for 
standardization. Hemostasis was defined as the 
absence of visually detectable bleeding from the 
injury area. After the cessation of the bleeding, the 
incision site was repaired and sutured using the 
suture, PDS II, size 7-0, a monofilament synthetic 
absorbable material. The animals were kept alive 
for 7 days. 

Biochemical and histopathological protocols 
The rats were sacrificed 7 day after the surgery 

through withdrawing blood from the heart under 
ketamin (60-90mg /kg, im.) sedation and the blood 
samples were collected for the comparison of the 
parameters. Biochemical measurements showed 
that the level of PLT was ranged between 142-424 
K/uL. The samples were pasted on EDTA coated 
lams and were assessed with the method of electri-
cal optic impedance using Abbott Cell Dyne3700 
device. The tests were performed in the biochemi-
stry laboratory at the Department of biochemistry. 

Enzyme-linked immunosorbent assay (ELISA) 
kits (Invitrogen, CA, USA) were used to determi-
ne IL-1β and TNF-α levels in the serum samples. 
The kits were used according to the manufacturer’s 
instructions. Overall, the assays were based on 
the quantitative sandwich enzyme immunoassay 
principle, using two monoclonal antibodies from 
mouse, directed against two different epitopes of 
cytokines. Both antibodies recognize epitopes that 
are essential for receptor binding. These enabled 
the specific determination of biologically active 
cytokines in the current assay system. During the 
first incubation step, cytokines in standard and 
samples were simultaneously bound by the bio-
tin-labeled antibody and peroxidase-conjugated 
detection antibody forming a complex that bound 
by biotin-labeled antibody to the streptavidin-co-
ated surface of the microtiter plate. Subsequent 
to the washing step, the peroxidase bound in the 
complex was developed by tetramethylbenzidine 
as a substrate and concentrations determined pho-
tometrically. The developed color was proportio-
nal to the concentration of cytokine. Standards of 
defined concentrations were run for each assay, 
allowing the construction of a calibration curve 

by blotting absorption versus concentration. The 
cytokine concentrations of samples were then cal-
culated from this calibration curve. The measuring 
range of this test system for IL-1 beta and TNF-
alpha has been shown to be between 0-2000 pg/ml 
and 0-750 pg/ml, respectively. 

Moreover, at the end of the 7th day after the 
excision of the femoral arteries, the animals were 
sacrificed and the notches (the cut sites on the ve-
ssel) with their surrounding sites were removed 
and saved for histopathological evaluations. The 
tissues were fixed in 10% formaldehyde for the 
analyses of the alterations in the vessel wall and 
the presence of thrombus in the vessel lumen. All 
the sections were stained with H&E and were exa-
mined using light microscopy (Olympus BX, Ja-
pan) at 40X, 100X, and 400X magnifications. The 
sections obtained from each group were assessed 
for deterioration in the vessel wall and the forma-
tion of the thrombus (presence or absence) in the 
vessel. The deterioration in the vessel wall was 
scaled as follows: Stage 1: normal vessel wall, 
Stage 2: ruptures in the internal elastic lamina, 
Stage 3: diffused deteriorations (hyalinization and 
fibrosis) at the vessel wall. 

Statistical Analysis
The data obtained from the current experiment 

were analyzed using the SPSS 16.0 for Windows 
(SPSS Inc., Chicago, IL). All descriptive data are 
presented as mean ± standard deviation. TNF-α, 
IL1, and PLT were analyzed using a two-way 
ANOVA with groups (control, ABS spray, ABS 
sponge) as a between subjects factor, and the time 
of blood sampling (day 0 and day 7) as a within 
subjects factor.  Bleeding time was analyzed using 
a one way ANOVA with groups as the between 
subjects factor.  A Scheffe analysis was used for 
post-hoc comparisons. p <0.05 was defined as the 
level of statistical significance. 

Results

Bleeding of the femoral artery was repeated in 
only one rat in Group 2, thus, the time passed for 
complete stopping of the bleeding was defined as 
the BT for this rat as well. When we evaluated the 
bleeding time (BT) using the injured femoral ar-
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tery model in rats, we found that the BT of  the 
control group was longer than that of the ABS 
spray group and ABS sponge group (p<0.001) 
(Table I).  Advanced analyses demonstrated that 
the spray, sponge and control groups differed from 
each other significantly (control-spray p<0.001, 
control-sponge p=0.002, spray-sponge p=0.997).

The blood PLT values of the rats included in 
the present study are given in Table II. In this stu-
dy, PLT levels did not differ significantly between 
the groups (p=0.105). Analyses revealed that on 
Days 1 and 7, the increase in PLT levels was si-
gnificant in each group (p<0.001). However, when 
PLT levels before and after the application of ABS 
were evaluated for each group, no statistically si-
gnificant difference was found to exist (p=0.539). 

The results of the analyses showed that the use of 
ABS had no influence on PLT levels.

We were unable to perform statistical com-
parisons for the histopathological changes in the 
vessel wall and the occurrence of the thrombus 
inside the vessel due to insufficient number of the 
rats used for the present study. In addition to its 
ability to function as a blood stopper, the ABS has 
been shown to possess anti- inflammatory effect 
(4). In the present study we tried to examine the 
relationship between the anti-inflammatory effect 
of ABS and cytokine production. The distribution 
of TNF-α and IL1 levels for the different groups 
are presented in Table III. Analyses for TNF-α re-
vealed that these values did not vary significantly 
either within (p=0.218) or between the groups on 

Table 1. The times passed for stopping the bleeding among the groups
Groups Bleeding Duration (Second)

Mean Minimum-maximum p
Group 1 (Control) 209,28±107,75 120,00- 400,00

<0.001Group 2 (Spray) 53,57±18,64 35,00-85,00
Group 3 (Sponge) 56,42± 31,05 30,00-120,00

Table 2. Comparisons of thrombocyte (PLT) levels among the groups 
Groups n Mean Minimum Maximum
Group 1
(Control)

6 PLT day0 218,83±142,28 78,00 420,00
6 PLT day7 698,16±86,22 607,00 809,00

Group 2
(Spray)

7 PLT day1 374,42±164,85 87,00 619,00
7 PLT day7 793,85±205,05 460,00 1040,00

Group 3
(Sponge)

7 PLT day0 317,57±135,84 132,00 493,00
7 PLT day7 650,57±179,58 400,00 873,00

PLT day0: present in the blood samples collected on day 0 (before beginning of the study) 
PLT day7: present in the blood samples collected at 7th days after the surgery 

Table 3. IL-1 and TNF-α Values

Groups IL-1 and TNF-α n Mean
(Pg/ml)

SD*
±

Minimum
(Pg/ml)

Maximum
(Pg/ml)

Group 1 (Control)

TNF-α (Day0) 6 21,59 3,31 17,08 36,99
TNF-α  (Day7) 6 27,09 12,49 16,75 50,73

IL-1 (Day0) 6 24,92 16,08 11,13 61,06
IL-1 (Day7) 6 26,89 15,54 11,54 45,75

Group 2 (Spray)

TNF-α (Day0) 7 28,26 9,21 16,09 41,00
TNF-α  (Day7) 7 46,56 42,30 19,06 140,88

IL-1 (Day0) 7 29,39 30,09 10,63 91,75
IL-1 (Day7) 7 22,49 9,09 11,90 32,09

Group 3 (Sponge)

TNF-α (Day0) 7 32,30 6,46 24,80 40,67
TNF-α  (Day7) 7 31,90 6,59 23,36 40,33

IL-1 (Day0) 7 21,58 14,65 13,40 52,74
IL-1 (Day7) 7 20,60 9,96 11,03 36,20

*SD: Standard deviation
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Days 0 and 7 (p=O.441). Furthermore, analyses 
for IL-1 demonstrated no significant variation of 
the values either within (p=0.759) or between the 
groups on Days 0 and 7 (p=846) (Table III).

We were unable to complete statistical compa-
risons for the histopathological changes in the ve-
ssel wall and the occurrence of the thrombus insi-
de the vessel due to insufficient number of the rats 

used for the present study (Table IV) and (Fig. 1 
& 2). The examination of the femoral arteries, sta-
ined with H&E, of 5 rats in the ABS spray group 
and 2 rats in the ABS sponge group showed that 

Table 4. Histopathological alterations at the vessel wall and the presence of thrombus in the vessel

Group
Impairment at the Vessel Wall

No 
Impairment

Focal ruptures at the 
internal elastic lamina

Diffused deteriorations (hyalinization 
and fibrosis at the wall) Total

Control 0 2 3 5
ABS spray 5 1 1 7

ABS sponge 2 2 2 6
Presence of thrombus in the vessel

Yes No Total
Control 3 2 5

ABS spray 2 5 7
ABS sponge 3 3 6

Figure 1. Observe the vessel holding thrombus, H&E 
staining.

Figure 2. Notice the presence of the vessel containing 
no thrombus, H&E staining.

Figure 3. Notice the intact vessel wall, H&E staining. 
The endothelial cells in the vessel wall preserved their 
continuity and integrity.

Figure 4. Examine the interruption at the wall of the 
vessel, H&E staining. Notice the destruction and dis-
continuity of the endothelial cells; noticeable focal 
ruptures at the internal elastic lamina and diffused dis-
ruptions of the smooth muscle cells at the vessel wall
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the continuity of the endothelial cells, the presence 
of a thin and smooth internal elastic lamina, and 
the presence of normal smooth muscle cells were 
preserved (Fig. 3).  In contrast to the ABS spray 
and the ABS sponge groups, the inspection of the 
femoral arteries stained with H&E demonstrated 
the impairment and discontinuity of the endothe-
lial cells; prominent focal ruptures at the internal 
elastic lamina and diffused disruptions of the smo-
oth muscle cells at the vessel wall (Fig. 4).

Discussion

Most of the sudden deaths owing to trauma re-
lated severe bleedings occur on scene within 1h 
while early deaths owing to surgery associated 
rigorous bleeding happen at the emergency/opera-
tion room within 1-4h. Hemorrhage is one of the 
major causes of death after trauma [1,5]. There-
fore, the availability of an effective, user friendly, 
and quick blood stopper alternative to the traditi-
onal ones are critical to reduce sudden and early 
deaths. The ideal topical haemostatic agent should 
be easy to use, effective within minutes in both ar-
terial and venous bleeding, and should not be toxic 
and anaphylactic to patient [5]. Its effect should be 
prolonged as well. The current experiment shows 
that ABS has all these properties. Goker et al. sta-
ted that individual clotting factors, namely factor 
V, VII, VIII, IX, X, XI, XIII are not affected in in 
vitro experimental studies. They also revealed that 
plasma fibrinogen; total protein, albumin, and glo-
bulin levels were decreased with the interactions 
of ABS [2].  An in vivo study evaluating the effec-
tiveness of ABS demonstrated that ABS has an ad-
vantage of stopping hemorrhage rapidly (i.e., less 
than 1 s) without affecting any individual clotting 
factor in in vitro studies [2]. 

As stated earlier, in the present study we showed 
that the BT in the control group was longer than 
the ABS spray group and ABS sponge group, an 
observation consistent with the literature (6). With 
the femoral artery injury model consistent with the 
earlier studies we showed that BT in the control 
group was noticeably longer than the ABS spray 
group and ABS sponge group. There are few stu-
dies dealing with the effect of the ABS on the con-
trol of bleeding at various locations. Karakaya et. 
al. at their study on the experimentally induced li-

ver bleeding in rats demonstrate that the use of the 
ABS spray appreciably increases the survival rate 
compared to controls. Besides, the ABS is clini-
cally shown to cease bleeding in a very short time 
[6]. There are many genuine advantages of the 
ABS as a bleeding control agent. Since the ABS 
is a medicinal plant extract, it does not transmit 
blood-borne infections and possesses no reported 
side effects [2]. One of its major advantages is that 
it provides a very rapid (less than 1second) pro-
tein network formation in vitro [2]. In addition, 
Al B et.al. indicate that the use of wet compress 
form of the ABS at cutaneous-subcutaneous inci-
sions significantly reduces the BT (32,9 seconds) 
compared the use of regular dry sterile sponges of 
the ABS (123,75 second) during the port insertion 
procedure [7]. Cipil, et al. point out that the topical 
use of the ABS in vivo in the patient under warfa-
rin treatment affectively stops bleeding [8]. 

The ABS is also very efficient at stopping blee-
ding occurring during the dental operations. The 
use of the ABS ampoule form in 4 patients deve-
loping bleeding after the dental surgery is repor-
ted to stop the bleeding within 10-20sn [9]. There 
are various other diseases and locations where the 
ABS can be used to control bleeding in the body. 
The ABS is confirmed to be successful in con-
trolling the bleeding during circumcision in hemo-
philia A patients with its topical applications [10], 
the removal of gastrointestinal tumors through its 
topical endoscopic application [11] in addition to 
managing bleeding in hemodynamically unstable 
patients via its oral, nasal, and rectal uses [12] and 
stopping the bleeding happening during the ante-
rior epistaxis and tonsillectomy [13, 14]. 

These preliminary studies show that the ABS 
is a potent haemostatic agent for superficial and 
deep skin lacerations and minor to moderate trau-
ma injuries in the porcine bleeding model. In addi-
tion, short term applications of the ABS tampons 
in the bleeding of saphenous vein and artery in pig 
are shown to be successful [15].  Additional wor-
ks are needed to determine the full scope of ABS 
in the control of hemorrhage during surgeries and 
pre-hospital management of traumatized injuries.

Moreover, we identified a significant increase 
in PLT levels between days 0 and 7 in the ABS 
spray group and ABS sponge group. A similar 
amplification in that of the control group was also 
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measured suggesting no meaningful effect of the 
ABS on the release of PLT (Table II). Likewise, a 
recent work studied by Bilgili et.al. disclose no si-
gnificant impact of the ABS on the release of PLT 
[16]. Trauma, major surgery, acute bleeding may 
due to acute and transient thrombocytosis (17, 18). 
Then ABS and thrombocystosis relations may not 
causal. Further studies remain to be done for reve-
aling the mechanisms of the ABS. 

The control of the production and release of 
cytokines release is extremely complex and firmly 
modulated in response to traumatic insult or infec-
tion, capable of producing different effects depen-
ding on the body’s regional composition. Infecti-
on or trauma induces an immediate, system-wide 
proinflammatory release, unleashing cytokines 
that help to recruit neutrophils, B cells, T cells, 
platelets, and coagulation factors to the site of da-
mage [19, 20]. At the present study we assessed 
pro-inflammatory release of IL-1 and TNF-α and 
found no significant difference of these cytokines 
between the 0 day and 7th day of the study (Ta-
ble III). This observation suggests that the anti-in-
flammatory activity of the ABS is not regulated 
through the generation of cytokines. Our literature 
review turned out no paper dealing with the effect 
of the ABS use on the cytokine production; the-
refore, the finding of the current study will shed 
light on the relevant studies in the future. 

In one study it was also shown that ABS help 
pancreatic fluid to solidify in vitro and it is pro-
moted to be used in post operative complications 
like pancreatic fistulas [21]. In summary, the pre-
sent study indicated that the use of ABS preserved 
the continuity of the endothelial cells, the presen-
ce of a typical internal elastic lamina and normal 
smooth muscle cells, suggesting that the ABS can 
be easily used and efficiently control and stop the 
bleeding in a short time. However, the results of 
the present study showed no major effect of the 
ABS on PLT values, and pro-inflammatory cyto-
kines. Further studies remain to be done for illu-
minating the efficient mechanisms that ABS uses 
for stopping bleeding.

Limitations 

We have identified a couple of limitations to 
our study. We kept the rats alive for 7 days for the 

present study. The rats could be kept alive longer 
for better histopathological assessment of the de-
velopment of the infection and tissue recuperati-
on. Another limitation to the present study was the 
lack of statistical analyses due to inadequate num-
ber of the animals used in the experiment. 

Conclusions

The findings of the present study indicate that 
the ABS can be effectively used at the site of the 
accidents and emergency rooms for stopping and 
controlling the bleeding that is responsible for a 
significant part of the deaths owing to traumas. 
However, the results of the present study showed 
no significant effect of the ABS on PLT values and 
pro-inflammatory cytokines. Further investigati-
ons remain to be done for elucidating the effective 
mechanisms that ABS uses for stopping bleeding. 
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Abstract

Background: Strong associations between 
smoking and systemic atherosclerosis and cancers 
are well documented.

Methods: Consecutive female and males with 
coronary heart disease (CHD) were studied.

Results: Study included 1,620 females and 
1,240 males. Prevalences of CHD were similar 
in both sexes (3.8% versus 4.4%, respectively, 
p>0.05). Mean ages of CHD cases were 61.5 
versus 63.5 years in both sexes, respectively 
(p>0.05). Smoking and chronic obstructive pul-
monary disease were significantly higher in ma-
les with CHD (54.5% versus 9.6%, p<0.001 and 
18.1% versus 6.4%, p<0.05, respectively). On 
the other hand, body mass index and white coat 
hypertension were higher in female patients (29.7 
versus 28.3 kg/m2 and 30.6% versus 23.6%) but 
differences were nonsignificant (p>0.05 for both) 
probably due to small sample sizes. Whereas low 
density lipoprotein cholesterol and triglyceride 
were higher in females with CHD, significantly 
(132.6 versus 115.6 mg/dL, p= 0.008 and 250.3 
versus 150.1 mg/dL, p= 0.002, respectively). Si-
milarly, hypertension and diabetes mellitus were 
also higher in females, significantly (58.0% versus 
30.9%, p<0.001 and 51.6% versus 38.1%, p<0.05, 
respectively).

Conclusion: Aging alone may be the most si-
gnificant disease of human being, and probably 
systemic atherosclerosis is the major cause of it. 
Smoking and excess weight may be the major 
causes of the systemic atherosclerotic process, 
and they come with similar degree of clinical se-
verity. Although the well known mutagenic effects 
of smoking, its role in cancers may also be rela-
ted with the systemic atherosclerotic process that 
immune cells can not eradicate cancer cells due to 
insufficient blood supply, effectively.

Keywords: Smoking, excess weight, aging, 
atherosclerosis, cancers

Introduction

Due to the prolonged survival, systemic athe-
rosclerosis may be the main health problem of 
the human being in this century. An association 
between systemic atherosclerosis and some meta-
bolic disorders, smoking, and aging is known for 
many years, and called as the metabolic syndrome 
(1,2). The syndrome is characterized by a low-
grade chronic inflammatory process probably ini-
tiating early in life (3), and exaggerated by some 
metabolic disorders, smoking, and aging. Althou-
gh the syndrome can not be prevented completely 
due to the possible effects of aging alone, it can 
be slowed down with appropriate nonpharmaceu-
tical approaches including lifestyle changes, diet, 
and exercise (4). The metabolic syndrome may 
contain white coat hypertension (WCH), impa-
ired fasting glucose, impaired glucose tolerance, 
hypertriglyceridemia, hyperbetalipoproteinemia, 
dyslipidemia, overweight, and smoking like re-
versible components for the development of ter-
minal consequences including hypertension (HT), 
diabetes mellitus (DM), obesity, chronic obstruc-
tive pulmonary disease (COPD), hepatic cirrhosis, 
chronic renal failure (CRF), peripheric artery dise-
ase, coronary heart disease (CHD), and stroke (5-
8). In another view, probably the syndrome is the 
most significant disease of human life decreasing 
its duration and quality, now. The metabolic syn-
drome has become increasingly common all over 
the world, for example 50 millions of people in the 
United States may have it (9). The syndrome indu-
ced systemic atherosclerosis is the leading cause 
of death for both sexes. For example, CHD is the 
leading cause of death in developed countries. Du-
ring the average life span, males and females proba-
bly have the same risk of mortality from CHD (5). 
Although CHD may equally be seen in both sexes, 
there may be some gender differences in the risk 
factors of CHD. We tried to understand the signifi-
cance of smoking for the atherosclerotic process of 
CHD in both genders in the present study.
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Material and methods

The study was performed in the Internal Me-
dicine Polyclinic of the Dumlupinar University 
between August 2005 and March 2007. We took 
consecutive patients applying for any reason at 
and above the age of 15 years. Their medical hi-
stories including smoking habit were learnt, and a 
routine check up procedure including fasting pla-
sma glucose (FPG), low density lipoprotein chole-
sterol (LDL-C), triglyceride (TG ), and an electro-
cardiography was performed. Current smokers 
with six pack-months and cases with a history of 
five pack-years were accepted as smokers. COPD 
was diagnosed via the pulmonary function tests 
in suspected cases in which the ratio of forced 
expiratory volume in the first second of expiration 
to forced vital capacity is lower than 70%. Body 
mass index (BMI) of each case was calculated 
by the measurements of the Same Physician in-
stead of verbal expressions. Weight in kilograms 
is divided by height in meters squared (10). Ca-
ses with an overnight FPG level of 126 mg/dL or 
greater on two occasions or already using antidia-
betic medications were defined as diabetics. An 
oral glucose tolerance test with 75-gram glucose 
was performed in cases with a FPG level between 
110 and 126 mg/dL, and diagnosis of cases with 
a two-hour plasma glucose level of 200 mg/dL is 
DM. An office blood pressure (OBP) was chec-
ked after a 5-minute of rest in seated position with 
a mercury sphygmomanometer on three visits. A 
10-day twice daily measurement of blood pressure 
at home (HBP) was obtained in all cases, even in 
normotensives in the office due to the risk of ma-
sked HT after an education about proper BP mea-
surement techniques (11). 

A 24-hour ambulatory blood pressure monito-
ring was not required due to its equal effectivene-
ss with HBP measurements (6). Eventually, HT is 
defined as a mean HBP value of 135/85 mmHg or 
greater, and WCH as an OBP of 140/90 mmHg or 
greater together with a mean HBP value of lower 
than 135/85 mmHg (11). A stress electrocardio-
graphy was performed in cases with an abnormal 
electrocardiography and/or history of angina pec-
toris. A coronary angiography was obtained just 
for the stress electrocardiography positive cases. 
So CHD was diagnosed either angiographically 

or with a history of coronary artery stenting and/
or bypass graft surgery. Eventually, all cases with 
CHD were divided into two groups according to 
gender distribution, and the mean age, weight, 
BMI, LDL-C, and TG values and prevalences of 
smoking, COPD, WCH, HT, and DM were com-
pared in between. Mann-Whitney U test, Inde-
pendent-Samples T test, and comparison of pro-
portions were used as the methods of statistical 
analyses.

Results

The study included 1,620 females and 1,240 
males (Table 1). Mean ages of them were 41.7 
and 40.8 years, respectively (p>0.05). Prevalence 
of the CHD was similar in the females and males 
(3.8% versus 4.4%, respectively, p>0.05). Mean 
ages of the CHD cases were 61.5 versus 63.5 
years, respectively (p>0.05). Prevalence of smo-
king was significantly higher in male cases with 
CHD (54.5% versus 9.6%, p<0.001). Parallel to 
the higher prevalence of smoking, prevalence of 
COPD was also higher in males, significantly 
(18.1% versus 6.4%, p<0.05). On the other hand, 
although the mean weight of male cases with 
CHD was significantly higher (79.1 versus 74.4 
kg, p= 0.027), the females had a higher mean BMI 
value (29.7 versus 28.3 kg/m2, p>0.05), but the 
difference was statistically nonsignificant proba-
bly due to the small sample sizes of the groups. 
Similarly, both of the mean LDL-C and TG va-
lues were significantly higher in the females, too 
(132.6 versus 115.6 mg/dL, p= 0.008 and 250.3 
versus 150.1 mg/dL, p= 0.002, respectively). Alt-
hough prevalence of WCH was also higher in 
females, the difference was nonsignificant proba-
bly due to the above reason again (30.6% versus 
23.6%, p>0.05). On the other hand, prevalences of 
HT and DM were significantly higher in females 
(58.0% versus 30.9%, p<0.001 and 51.6% versus 
38.1%, p<0.05, respectively).

Discussion

Atherosclerosis is a systemic disease in which 
various substances such as cholesterol, cellular 
waste, and calcium are deposited along the lining 
of arterial wall. These plaques narrow vascular 
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Table 1. Characteristic features of the study cases
Variables Females with CHD* Males with CHD p-value
Prevalence 3.8% (62/1,620) 4.4% (55/1,240) ns†

Mean age (year) 61.5 ± 11.2 (42-88) 63.5 ± 10.8 (43-82) ns
Prevalence of smokers 9.6% (6) 54.5% (30) <0.001
Prevalence of COPD‡ 6.4% (4) 18.1% (10) <0.05

Mean weight  (kg) 74.4 ± 18.7 (42-129) 79.1 ± 12.9 (58-116) 0.027
Mean BMI§ (kg/m2) 29.7 ± 6.7 (19.0-48.6) 28.3 ± 4.7 (20.6-46.9) ns

Mean LDL-C║ (mg/dL) 132.6 ± 47.3 (10-232) 115.6 ± 38.5 (43-192) 0.008

Mean TG¶ (mg/dL) 250.3 ± 233.9 (81-1380) 150.1 ± 113.4 (53-
594) 0.002

Prevalence of WCH** 30.6% (19) 23.6% (13) ns
Prevalence of HT*** 58.0% (36) 30.9% (17) <0.001

Prevalence of DM**** 51.6% (32) 38.1% (21) <0.05
*Coronary heart disease   †Nonsignificant (p>0.05)    ‡Chronic obstructive pulmonary disease   §Body mass index   ║Low 
density lipoprotein cholesterol   ¶Triglyceride   **White coat hypertension   ***Hypertension   ****Diabetes mellitus
lumen, and prevent elastic motion ability of the 
wall, so a progressive ischemia develops all over 
the body by building up of the plaques over time. 
Chronic endothelial damage of the innermost 
layer of the artery is thought to be the initiating 
event of atherosclerosis. Probably it starts at birth 
and affects all size of arteries. The plaques may 
rupture and cause thromboembolic events such 
as myocardial infarction, stroke, and progressive 
organ failures. Probably COPD, hepatic cirrhosis, 
CRF, and cerebral atrophy also develop secondary 
to the systemic atherosclerotic process in decades. 
There may be several causes of the systemic athe-
rosclerotic process but aging, cholesterol and tri-
glyceride excess, high blood pressure (BP), high 
blood glucose, and smoking are thought to be 
most significant ones for today. As also detected in 
the present study, smoking alone may be the most 
significant atherosclerotic factor for human being. 
Probably smoking exaggerates all phases of the 
systemic atherosclerotic process from initial en-
dothelial dysfunction to terminal thromboembolic 
complications. As the largest organ of the body, 
endothelium has significant roles in regulation of 
vascular tone, platelet-endothelial interactions, 
leukocyte adhesion, and smooth muscle prolifera-
tion via synthesis and release of a variety of su-
bstances such as nitric oxide. Smoking may lead 
to the endothelial dysfunction mainly by increa-
sed inactivation of nitric oxide by oxygen-derived 
free radicals (12). The smoking induced syste-
mic inflammatory response can also be shown 
with an increased leukocyte count and elevation 

of C-reactive protein (13). So there is a systemic 
inflammatory process causing endothelial fibrosis 
in smokers (14). The effects of smoking on endo-
thelium is probably irreversible and cumulative 
with some extent. For example, current smoking is 
associated with a 50% increase, post smoking with 
a 25% increase, and just exposure to environmen-
tal tobacco smoke is associated with a 20% incre-
ase in the progression of atherosclerosis in the 
carotid artery (15). The atherosclerotic effect of 
smoking is the most obvious in Buerger’s disease 
(thromboangiitis obliterans). It is characterized by 
inflammatory changes in small and medium-sized 
arteries and veins, and has not been documented in 
nonsmokers, implicating cigarette smoking as the 
primary etiologic factor.

Excess weight probably leads to a low-grade 
inflammatory process on the endothelial system, 
too, and risk of death from all causes including 
cardiovascular diseases and cancers increases pa-
rallel to the severity of weight excess in all age 
groups (16). Effects of weight on BP were shown 
(17) that the prevalence of sustained normotension 
(NT) was significantly higher in the underweight 
(80.3%) than the normal weight (64.0%) and 
overweight cases (31.5%, p<0.05 for both), and 
55.1% of cases with HT had obesity against 26.6% 
of cases with NT (p<0.001) in another study (18). 
Adipocytes function as an endocrine organ that 
produces a variety of cytokines and hormones in 
anywhere of the body (4). The resulting hyperacti-
vity of sympathetic nervous system and renin-an-
giotensin-aldosterone system may be associated 
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with a chronic endothelial inflammation, insulin 
resistance, and an elevated BP. Similarly, Adult 
Treatment Panel III reported that excess weight 
predisposes to dyslipidemia, HT, DM, CHD, and 
stroke (10).

Although the obvious atherosclerotic effects 
of smoking, some studies reported that smoking 
in humans and nicotine administration in animals 
are associated with a decreased body weight (19). 
Evidence revealed an increased energy expenditu-
re while smoking both on rest and light physical 
activity (20), and nicotine supplied by patch after 
smoking cessation decreased caloric intake in a 
dose-related manner (21). According to an animal 
study, nicotine may lengthen intermeal time, and 
simultaneously decreases amount of meal eaten 
(22). Additionally, body weight seems to be the 
highest in former, the lowest in the current and 
medium in never smokers (23). Similarly, althou-
gh the CHD were detected with similar prevalen-
ces in both sexes in the present study, prevalences 
of smoking and COPD were significantly higher 
in males against the higher prevalences of BMI, 
WCH, LDL-C, TG, HT, and DM in females as 
the other atherosclerotic risk factors. This result 
may indicate both the strong atherosclerotic and 
weight decreasing roles of smoking. Similarly, 
the incidence of myocardial infarction is increa-
sed six-fold in women and three-fold in men who 
smoke at least 20 cigarettes per day compared to 
the never smoked cases (24). In another word, 
smoking is more harmful for women about CHD 
probably due to the associated higher BMI and its 
consequences in women. So smoking is probably 
a powerful athersclerotic risk factor with some 
suppressor effects on appetite. On the other hand, 
smoking, as a pleasure in life, may also show the 
weakness of volition to control eating, so it comes 
with additional weight and its complications alt-
hough some inhibitory effects on appetite. Simi-
larly, prevalences of HT, DM, and smoking were 
the highest in the highest TG having group as a 
significant component of metabolic syndrome in 
another study (25).

Smoking is the single greatest avoidable risk 
factor for cancer. It is the cause of 28% of all de-
aths from cancers (26). Approximately half of 
regular smokers will die from the habit, and half 
of them in the middle age (27). Smoking is the 

major risk factor for lung cancer in the current or 
previous smokers, and it causes 88% of male and 
84% of female deaths from lung cancer in the UK 
(26). Even exposure to environmental tobacco 
smoke is risky for cancers (28). The risk of lung 
cancer increases with both duration and intensity 
of smoking (29). Smoking causes cancers in more 
organ sites than any other human carcinogens. It 
is an established risk factor for myeloid leukemia 
and cancers of esophagus, larynx, pharynx, oral 
cavity, pancreas, urinary bladder, nasal cavity and 
sinuses, stomach, liver, kidney, bowel, ovaries 
(mucinous), cervix, and breast (12,30,31). Multi-
ple factors seem to intervene on carcinogenesis in 
smokers. There are over 5,000 chemical compo-
unds identified in tobacco, and 62 of them have 
been evaluated as showing ‘sufficient evidence 
for carcinogenicity’ either in animal or human 
studies (12,30,31). Smoking contributes to oxida-
tively induced DNA damage, and DNA mutations 
are increased in smokers (32). Smoking cessation 
appears to reduce levels of specific damage mar-
kers between 30-50% in short term (32). The most 
important mutations may occur on tumor suppre-
ssor genes such as p53 (33). On the other hand, it 
is evident that evading apoptosis plays a critical 
role in cigarette smoke-induced carcinogenesis 
and chemoresistance (33). Failure of apoptosis 
may lead to undesirable cell survival and unchec-
ked cell growths. Resistance to apoptosis is often 
seen in cancers due to mutations. Nicotine, a major 
component of cigarette smoke, is known to play 
an important role in carcinogenesis, and it inhibits 
apoptosis induced by tumor necrosis factor, ultra-
violet radiation, or chemotherapeutics (34). Pro-
liferation of mesothelioma cells is also enhanced 
by nicotine, that may also be seen in endothelial 
cells of smokers (35). The carcinogenic effects of 
smoking may also be irreversible and cumulative. 
For instance, risk of cancers of upper aerodigesti-
ve tract in ex-smokers becomes lower than that of 
current smokers within five years, although the 
risk is still higher than someone who has never 
smoked, 20 or more years after cessation (36). The 
risk of bladder cancer is also higher than in never-
smokers 20 years after cessation (37,38).

Smoking, excess weight, and aging associated 
increased risk of cancers may either be related to 
the chronic inflammatory process on endothelium 
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or the systemic atherosclerotic process. The low-
grade chronic inflammation may cause genetic 
changes on epithelial cells of the organs over time. 
For example, about 80% of cancers develop over 
the age of 55 years (39), and most of the cancers 
are carcinomas which arise from the epithelial 
cells that are prone to the genetic changes due to 
the external stresses. On the other hand, smoking, 
excess weight, and aging induced systemic athe-
rosclerotic process may also decrease clearance 
of malignant cells by the immune system, effecti-
vely. Normally, a number of malignant cells deve-
lop, and are destroyed effectively by the immune 
system in human body everyday. Whereas due to 
the strong atherosclerotic effects of smoking, the 
clearance mechanism can not work, properly, and 
the malignant cells divide and spread all over the 
body. The same atherosclerotic process may also 
take role in the COPD, in which repair mechani-
sms of the damaged airways can not work properly 
due to the narrowed capillary vasculature. The 
same etiologic mechanism may also be important 
in hepatic cirrhosis, CRF, and cerebral atrophy 
like end-organ failures in case of smoking, excess 
weight, and/or aging.

As a conclusion, aging alone may be the most 
significant disease of human being, and probably 
systemic atherosclerosis is the major cause of it. 
Smoking and excess weight may be the major 
causes of the systemic atherosclerotic process, and 
they come with similar degree of clinical seve-
rity in front. Although the well known mutagenic 
effects of smoking, its role in cancers may also be 
related to the systemic atherosclerotic process that 
immune cells can not eradicate cancer cells due to 
insufficient blood supply, effectively.
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Abstract

Von Willebrand disease (VWD) is a common 
bleeding disorder and type 3 belongs to the most 
registered type in Iranian VWD patients. The di-
sease is resulted from quantitative defects in Von 
Willebrand factor (VWF), a key glycoprotein 
with central role in haemostasis. Type 3 VWD 
is characterized by low or absent of VWF, enco-
ded by the large VWF gene on chromosome 12 
(12p13.3). Inheritance of two null alleles cause 
type 3 VWD. Different mutations have been ob-
served in type 3 VWD, including deletions, in-
sertions, missense and nonsense mutations, and 
nucleotide changes in the intron-exon boundaries 
causing alternative splicing. We selectively sear-
ched for mutations in exon 28, the largest exon of 
the VWA gene, in 33 individuals suffering from 
type 3 VWD from Southwest Iran. Molecular 
analysis was performed by direct sequencing of 
PCR products, resulting from amplification of en-
tire exon 28. The technique PCR-RFLP was also 
used to verifying nucleotide changes. We obser-
ved nonsense mutations in 28 patients (87.87%) as 
follow: One individual (3.03%) was homozygous 
for the nonsense mutation Q1311X. Twenty three 
patients (69.69%) were compound heterozygous 
for two nonsense mutations Q1311X and R1659X 
and five additional patients (15.15%) were hete-
rozygous for the Q1311X mutation. Four samples 
were negative for any relevant changes in exon 28. 
Our results indicate that exon 28 of the VWF gene 
might be the first choice for molecular testing of a 
large portion of type 3 VWD individuals, at least 
from southwest Iran.

Keywords: Von Willebrand disease, Von Wille-
brand factor, Exon 28, Mutation, South-west Iran.

Introduction

Von Willebrand disease (VWD) is the most 
common bleeding disorder with an incidence of 
1-2% in the general populations (1, 2). The disea-
se is characterized by deficiency or dysfunction of 
Von Willebrand factor (VWF), a large multimeric 
glycoprotein that plays essential roles in the hemo-
stasis by carrying and stabilizing the factor VIII in 
the plasma and mediating platelet adhesion at vas-
cular injury sites (3, 4). The VWD is classified in 
three main types on the basis of clinical phenotypes 
and genetic disorders (5). Type 1, as the most pre-
valent form, is a mild to moderate quantitative de-
ficiency of VWF (6). Type 2 is characterized by a 
qualitative abnormality of VWF with autosomal 
dominant pattern of inheritance (7). Type 3 VWD 
is an autosomal recessive disorder that is charac-
terized by very low or undetectable VWF level 
in plasma and platelets, causing severe bleeding 
diathesis including mucosal tract haemorrhages, 
excessive and prolonged bleeding after surgery or 
during menstruation and delivery in affected wo-
men (8, 9). The prevalence of type 3 VWD varies 
from 1/1000000 to 1/500000, but higher in Arab 
nations or in individuals with Arabian backgro-
und, such as some people in southwest Iran (10).

Due to several variable parameters such as blo-
od group, age and gender that influence the plasma 
levels of the VWF, a clinical diagnosis is generally 
very difficult (11, 12). 

The VWF is encoded by a large gene spanning 
178 kb length on the chromosome 12, consisting 
of 52 exons, whereby exon 28 is the largest exon 
that spans 1.4 kb in length. Besides this, there is a 
partial unprocessed pseudogene, locating on chro-
mosome 22 with a length of 21-29 kb. Its sequen-
ce is equivalent to exons 23-34 of the active VWF 
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gene. In contrast to the active gene, the pseudo-
gene contains several nonsense and missense mu-
tations. Gene conversion switches mutations into 
the active genes, leading to a premature or defici-
ent gene product. The hotspot region for the gene 
conversion is considered in between exons 23-34 
of the VWF gene, where the chi-like sequences do 
exist (2, 13) High rate of consanguineous marri-
ages in Iran lead to a higher prevalence of disea-
ses with autosomal recessive mode of inheritance, 
such as type 3 VWD and other genetic coagulati-
on disorders in comparison to European countries 
(14, 15). There is no exact prevalence of VWD in 
Iran, but unlike European countries, type 3 VWD 
is widely registered in Iran by hitting about 51% 
of the total cases (15).

To date, many different causative mutations are 
recognized in the VWF gene, but most of them 
are associated with qualitative defects, locating in 
specific VWF domains (16). A variety of gene de-
fects cause lack of VWF mRNA expression, such 
as nonsense mutations, splice-site mutations and 
deletions. Missense mutations are not common 
in type 3 VWD (17).  The large size of the VWF 
gene, undefined area of mutations linking to the 
type 3, and the existence of lots of single nucle-
otide polymorphisms (SNPs) within the coding 
region, made mutation screening in individuals 
very difficult. Although there are some results 
of Iranian type 3VWD mutations, but molecular 
assay is not performed as a diagnostic strategy 
in the country (15). The aim of this study was to 
evaluate molecular genetic basis of VWD by focu-
sing on exon 28 - as the largest exon of the VWF 
gene- in southwest Iran (Khuzestan province), the 
area with a multi-ethnic population and high rate 
of consanguineous marriages, made the mutation 
survey very complex.

Materials and Methods

Patient history and sample collection 
Thirty three patients were diagnosed with type 

3 VWD (11 males and 22 females). About 51.5% 
(17/33) of patients resulted from consanguineous 
marriages and 54.5% (18/33) of them originated 
from Arabian background (the prominent ethnic 
population in southwest Iran). After informed con-
sent form, whole blood from 33 unrelated patients 

and their family members were collected. With 
the exception of seven families with two affected 
children, all other families had no more than one 
affected child. Laboratory assays for all patients 
resulted in virtually absent or very low levels of 
VWF Antigen (VWF:Ag <1%). All patients had 
repeatedly bleeding episodes per year and were 
treated with FVIII/VWF concentrates. Almost 
all patients enrolled in this study suffered from 
muscle hematoma and oral cavity bleeding. Epita-
sis was also common among them. 

Molecular analysis
Genomic DNA was extracted by routine salting 

out method. The isolated DNA was subjected for 
PCR and subsequent direct sequencing of ampli-
cons. Simultaneously, PCR-RFLP method also 
was performed for patients and their family mem-
bers. Primers were designed by online version of 
the primer3 software. We selectively searched for 
disease-causing mutations in exon 28 with 1379 bp, 
which would make sequencing of the entire gene 
segment difficult. To overcome this problem, we 
designed two primer pairs to amplify exon 28 and 
the flanking introns in two overlapping fragments 
(A & B) with 788bp (Figure 1) and 845bp (Figure 
2) length, respectively. Primers were designed in 
such a way to distinguish between the VWF gene 
and the highly homologous pseudogene. Primers 
were initially checked in UCSC-In silico PCR for 
the confidence about the expected results. Primers 
didn’t show any non-specific annealing especially 
to the VWF pseudogene sequence (table 1). 

Selective amplification of two fragments of 
exon 28 was performed in a volume of 20 μl con-
taining 10 pmol of each primer (TAG Copenhagen 
A/S, Fruebjergvej3, Denmark) and 50ng of geno-

Figure 1. Exon 28A PCR product (787bp)
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Table 1. Summary of designed primers that have been used in this study for amplification of exon 28, direct 
sequencing, and RFLP.

Primer Sequence [from 5’ to 3’] Product length Restriction enzyme for RFLP
VWF28A-F Ccatgggatctcaagttcaggtgg 788 bp BfaI 
VWF28A-R tccacactgctcagcacgaagg
VWF28B-F ccttcgtgctgagcagtgtgga 845 bp DdeI
VWF28b-R aacccgagtcgtatcttggcag

Table 2. Frequency of detected nonsense mutations in exon 28 of the vwf gene.
Mutation Frequency Mode of inheritance

Q1311X / Q1311X 1/33 (3%) Homozygous
R1659X / Q1311X 23/33 (69.69%) Compound heterozygous

Q1311X 5/33 (15.15%) Heterozygous

mic DNA using premix Accupower tube (Bioneer 
company, south Korea). PCR was carried out with 
the initial denaturation at 95°C for 5 min, followed 
by 30 cycles at 95°C for 30s, annealing at 56-64°C 
for 30s and 72°C for 45s with a final extension at 
72°C for 7 min. Subsequently, the amplicons were 
sequenced by direct sequencing method on an 
automated ABI sequencer (Applied Biosystems, 
USA) after manufacture’s instruction. Tracking 
the inheritance of mutations in the family was also 
carried out by PCR-RFLP. The same primers were 
used for RFLP. Two restriction enzymes FspBI 
and Dde I (Fermentas, Canada) were used to track 
two nonsense mutations Q1311X and R1659X in 
family members and unrelated healthy individu-
als, respectively. Digestion was done by overnight 
incubation of 10µl of each PCR products with 
appropriate enzyme quantities and conditions. Di-
gestion products were finally separated on a 2% 
agarose gel.

Results 

Sequencing of two fragments (A=788bp, 
B=845bp) from exon 28 revealed at least one of 
two pathogenic mutations in 87.87% (28/33) of 
patients. One patient from first cousin parents was 
homozygous for the nonsense mutation, Q1311X. 
The parents were heterozygous for the mentio-
ned change, confirming the mode of inheritance 
of the disease. Additional twenty eight individu-
als (84.84%) were compound heterozygous or 
heterozygous for Q1311X. Four samples were 
negative for any relevant changes in exon 28. A 
summary of sequencing results was shown in ta-
ble 2 (Figures 3-5). 

The enzyme FspBI recognizes the restriction 
site 5’C↓TAG3’, giving two fragments of 388 and 
400 bp in size in the case of mutation, while the 
normal allele resulted in a 788bp fragment (Figu-
re 6). The second enzyme DdeI cleaves the 845bp 
products with the restriction site 5’C↓TNAG3’, 
yielding two fragments with the length of 675bp 
and 170bp (Figure 7). There is no cleavage site for 
DdeI in the case of wild-type allele.

Figure 2. Exon 28B PCR product (845bp)

Figure 3. Heterozygous pattern for Q1311X mutation
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Table 3. Summary of identified SNPs in exon 28 of the VWF gene.
 Status Nucleotide No. in cDNA Alleles Amino acid No. Report status No. 

Heterozygous 3685 T/G V/G1229 Novel 1 
Heterozygous 3692 A/C N/H1231 Novel 2 
Heterozygous 3731 T/C V/G1244 Novel 3 
Heterozygous 3735 G/A V1245 Novel 4 
Heterozygous 3789 G/A S1263 Known 5 
Heterozygous 3951 C/T A1317 Known 6 
Heterozygous 4163 A/G Q/R1388 novel 7 
Homozygous 4141 A/G T/A1381 Known 8 
Heterozygous 4230 T/C I1410 novel 9 
Heterozygous 4240 G/A V/M1414 novel 10 
Heterozygous 4242 G/C V1414 novel 11 
Heterozygous 4284 C/T I1428 novel 12 
Homozygous 4414 G/C D/H1472 Known 13 
Homozygous 4453 G/C V/L1485 novel 14 
Homozygous 4500 G/A A1500 Known 15 
Heterozygous 4503 C/T F1501 Known 16 
Homozygous 4508 T/C F1503 novel 17 
Heterozygous 4517 C/T S/L1506 Known 18 
Homozygous 4641 T/C T1547 Known 19 
Homozygous 4716 C/T G1572 Known 20 
Homozygous 4748 G/T R/L1583 novel 21 
Homozygous 4754 T/C L/P1585 Novel 22 
Homozygous 4758 T/C S1586 novel 23 
Homozygous 4799 C/T A/V1600 Novel 24 
Homozygous 4814 A/C T/S1605 novel 25 
Homozygous 4825 G/C G/R1609 novel 26 
Homozygous 4843 G/A E/L1615 novel 27 
Homozygous 4855 C/T L1619 Known 28 
Homozygous 4926 T/C I1642 Known 29 
Homozygous 4944 T/C P1648 Known 30 
Homozygous 5049 A/C A1683 novel 31 

Figure 4. Homozygous pattern for Q1311X mutation Figure 5. Heterozygous pattern for R1659X mutation
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The results of PCR-RFLP in patients were 
compatible with sequencing data. In addition to 
the mentioned nonsense mutations, a vast variety 
of base substitutions were detected in this area of 
the VWF gene (Figure 8). Twelve of 31 nucleotide 
changes are already registered as SNP by other re-
searches and 19 additional novel changes were ob-
served in healthy individuals from southwest Iran. 
A summary of detected SNPs is listed in table 3. 

Discussion 

After review of VWF mutation database, inclu-
ding published data, HGMD, and the ISHT (http://
www.VWF group.shef.ac.uk) data bases, we de-
cided to selectively search for disease causing 
mutations in a cohort of patients from southwest 
Iran that have been diagnosed with type 3 VWD. 
With this strategy, we were able to identify at least 
one of two disease-causing mutations. Further, we 
tracked the detected changes in parents and other 
family members and confirmed the route of inheri-
tance and the pathogenic nature of mutations. The 
gene conversion is a rare event that has been re-
ported in VWD patients of all types (18). Combi-

Figure 6. The PCR fragment patterns obtained from 
the two genotypes after FspBI digestion of the 788 
bp amplified region of the fragment A of exon 28. 
The mutation result in a cleavable fragment in lane 
1-4 (400 and 388 bp) which in heterozygous produce 
three bands (788, 400 and 388 bp). Homozygous pa-
tient band (388 & 400 bp) in lane 5. (M= Marker, 100 
bp ladder).

Figure 7. The digestion patterns resulted from DdeI 
cleavage of the 845 bp amplicon of fragment B of exon 
28. Two fragments (675 and 170 bp) resulted from 
enzyme cleavage at mutation site in lanes 7 and 8. 
Uncuttable fragments in normal case (845 bp) in lanes 
1, 2 and 3 and heterozygous band in lanes 4, 5 and 6. 
(M= Marker, 100 bp ladder).
nation between the VWF gene and the correspon-
ding pseudogene with high sequence homology in 
the area of exon 23-34 could make a gene conver-
sion possible (18- 21). As mentioned above, and to 
distinguish the origin of detected mutations from 
inactive pseudogene, we also designed primers 
for selective amplification of active gene. We note 
that the pseudogene harbours naturally some stop 
codons, such as Q1311X (Figure 9). This would 
lead to a misinterpretation by co-amplification of 
pseudogene and the active gene.

In contrast to previous investigations in other 
countries, which introduced type 3 VWD as the 
least portion of overall VWD cases, most of VWD 
patients from southwest Iran suffer with type 3 of 
the disease. Indeed, from 900 registered VWD pa-
tients in Iran, 460 (51.1%) were type 3 VWD (15). 
The logical reason for this matter is the high rate 
of consanguineous marriages in Iran that usually 
increases the prevalence of autosomal recessive 
disorders (8). On the other hand, a relative high 
occurrence of the severe type 3 in Iran rationalizes 
the necessity of mutation survey in the VWF gene 
(22, 23). However, in present study, nonsense mu-
tations were predominant; all patients showed the 
nonsense mutation Q1311X, resulted in C>T tran-
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sition that consequently changes the amino acid 
Glutamine to a premature stop codon. This muta-
tion was previously reported earlier in Pakistan, 
Spain and some other parts of Iran (17, 24). In 
previous reports from different countries, patients 
were still homozygous for the mentioned stop co-
don. But in exception of one homozygous indivi-
dual, all of our patients were heterozygous for the 
nonsense mutation. We think that the existence of 
a broad spectrum of mutations were more likely 
in a mixed population such as in southwest Iran, 
what would conduct to identification of patients, 
being compound heterozygous for mutations in 
the VWF gene.

The R1659X was the second nonsense muta-
tion that we found in 23 patients in combination 
with the Q1311X as compound heterozygous. 
This nonsense mutation causes the exchange of 
Arginine (R) to the stop codon (X). Previously, 
the R1659X mutation was identified in an Iranian 
VWD patient, and other individuals from India, 
China and Spain in both homozygous and hete-
rozygous manner (16, 24- 26). This mutation was 
defined not only for type 3, but also for type 1 
and type 2 VWD.  Nevertheless, five individuals 
were heterozygous for one nonsense mutation and 
the second pathogenic mutation remains unclear, 
which need searching of other exons of the VWF 
gene.  Most individuals with type 3 VWD in this 

Figure 8. Novel SNPs in exon 28.

Figure 9. The existence of several missense mutations in pseudogene.

study belong to the Arabian ethnicity. In addition, 
we firstly report many base substitutions as no-
vel SNPs in the VWF gene that have been seen 
in some healthy individuals in southwest Iran. 
Some of these SNPs would be helpful for linkage 
analysis.

Conclusion

Our finding might be useful for rapid scree-
ning of patients from Middle East area with Ara-
bian background, suspecting to suffer with type 3 
VWD.
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Abstract 

Objektive: There is no certain data regarding 
the prevalence of hepatitis in the South-West part 
of our country. As based on province of Mugla, 
the blood donors admitted to the blood center, He-
patitis B, Hepatitis C, HIV and syphilis seropre-
valence, the sociodemographic characteristics of 
the positive cases and the blood-making situations 
and the relationships between them were exami-
ned in this study.

Materials and methods: A retrospective 
analysis of consecutive blood donors’ records co-
vering the period between January 2009 and Ja-
nuary 2010 was conducted at the governance of 
Ministry of Health-Mugla University Teaching 
Hospital. Blood samples (about 10 mL) from 7289 
donors were tested for antibodies against HCV 
and HIV, and hepatitis B surface antigen (HBsAg) 
and syphilis. The data was evaluated by SPSS 
15.0 package program. Data collected by counting 
were analysed using Chi-Square test and Logistic 
regression, P < 0.05 was considered as statistically 
significant.

Results: 96.7% of the donors were male, half 
of the donors (50.5%) were at the age of 34 and 
under, 34.6% of them were primary school gradu-
ates, 66.2% of the group were married and 74.6% 
of them were living in the tourism zone. 36.2% of 
donors’ blood group were A Rh+ and 70.4% of the 
donors donated blood for their relatives. HBsAg 
was positive 0.6% of donors, anti-HCV was 0.4% 
of donors and syphilis seropositive was detected 
on 0.2% of donors. Anti-HIV 1/2 seropositivity 

has not been found on any of the donor blood. 
While HBsAg seropositiveness was found signifi-
cantly higher (P = 0.028) in males, anti-HCV was 
significantly higher (P = 0.011) in residents who 
were living in the tourism zone.

Conclusion: The seroprevalence of hepatitis B, 
anti-HIV and syphilis was found to be within the 
range of national averages, and lower than interna-
tional averages. The seroprevalence of hepatitis C 
was found to be within the average ranges both na-
tionally and internationally. The most significant 
findings of this study were that the composition 
of most of the detected hepatitis C cases were by 
donors in the tourism area, and the discovery of a 
meaningful relationship between gender and he-
patitis B and syphilis.

Keywords: Hepatitis B virus; Hepatitis C vi-
rus; Human immunodeficiency virus; Syphilis; 
Blood donors

Introduction

Hepatitis B virus (HBV), hepatitis C virus 
(HCV), Human immunodeficiency virus (HIV) 
and syphilis are viri that can be transmitted sexu-
ally and through blood. Transmission could also 
be through contact with the bodily fluids, muco-
sa and damaged skin of an infected person. The 
prognosis of hepatitis B and hepatitis C could be 
dangerous and serious. AIDS caused by HIV is a 
disease that is impossible to treat completely and 
is generally lethal when untreated. Complications 
develop more in patients that are chronically infec-
ted[1-3]. In developed countries the primary way 
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of transmission is through sexual and parenteral 
contact with bodily secretions and blood products 
of acute or chronically infected patients containing 
high concentrations of the virus. Those in unpro-
tected sexual relations, drug addicts, polygamous 
heterosexuals, and those who have undergone blo-
od transfusion are under high risk[4-5].  

Cause of HBV, HCV, HIV and syphilis Trepo-
nema pallidum is one of the causes with a chance 
of transmission through blood transfusion[6,7]. 
Tests to scan blood and blood products are im-
portant in the prevention of diseases through tran-
sfusion. In national blood banks, hepatitis B sur-
face antigen (HBsAg), anti-HIV, syphilis (VDRL/
RPR) are mandatorily scanned for all blood dona-
tions[8]. Due to the chance of becoming chronic 
and cirrhosis or causing hepatocellular carcinoma 
it is important to detect HBV and HCV carriers[9]. 
Despite the sensitivity of donor scanning tests 
increasing every day, the presence of a period 
of uncertainty increases the importance of donor 
selection[10]. Through testing for HBsAg, Anti-
HCV, anti-HIV in donor blood, use of immuno-
globulins, widespread use of one time use mate-
rials such as needles, injectors, gloves and most 
importantly the increased sensitivity of the popu-
lace starting from healthcare personnel the frequ-
ency of these infections is predicted to decrease 
gradually[11,12]. Blood donors form a group that 
must be observed for both the determination of 
the populations seropositivity, and to decrease the 
risk of and for the follow up of diseases in blo-
od receivers transmitted through transfusion. The 
purpose of this study is to determine the HBsAg, 
anti-HCV, anti-HIV and syphilis seroprevalence 
of donors applying to Mugla blood bank, and to 
observe the relationship between the sociodemo-
graphic characteristics of positive findings and 
their blood donation status.

Materials and methods 

Study population
A retrospective analysis of consecutive blo-

od donors’ records covering the period between 
January 2009 and January 2010 was conducted 
at the governance of Ministry of Health-Mu-
gla University Teaching Hospital. The hospital 
is a tertiary level teaching hospital that provides 

health service to over two million inhabitants in 
the South-West Region of Turkey, and the city of 
Mugla has a population of 850 000 according to 
the census of 2011. The majority of contributors 
to this blood bank are voluntary donors. Blood 
samples (about 10 mL) from 7289 donors were 
tested for antibodies against HCV and HIV, and 
hepatitis B surface antigen (HBsAg) and syphilis. 
The voluntary donations primarily were obtained 
from blood donation camps, mostly organized by 
clubs, colleges, political parties etc. Blood donors 
were either volunteers, or relatives or friends of 
patients and commercial donors who were recrui-
ted and paid by patients, their families, or friends 
to replace blood used or expected to be used for 
patients from the blood bank of the hospital. In 
the blood bank unit of the hospital, the first step 
in screening for potential blood donors is taking 
past medical history of the client. Individuals are 
required to give answers to a panel of questions 
on previous illnesses and medical conditions. Past 
history of blood transfusion and questions targe-
ted to ascertain risky sexual behavior and practi-
ce are also part of the questionnaire. Apparently 
healthy subjects of age 18 to 65 years with body 
weight above 50 kg would qualify for donation. 
The medical and sociodemographic histories of 
the donors were recorded in the logbook and ve-
nous blood was collected in blood banking bags 
following standard procedures. For this purpose 
all of the questionnaires of 7289 donors have been 
reviewed between the dates of May 15th – July 
31st 2010 by going to the hospital’s blood bank. 

Clinical and laboratory assessments
The screening for these tests was performed by 

the microparticle-based enzyme-linked immunoa-
ssay (AxSYM; Abbott Laboratories). The positi-
ve HBV, HCV and HIV samples were confirmed 
by HBsAg Confirmatory microparticle enzyme 
immunoassays (MEIA) on the AxSYM system for 
HBsAg, branched DNA probe assay (HCV bDNA 
version 3.0; Bayer) for HCV RNA and HIV BLOT 
2.2 confirmation test (MP Diagnostics, Singapo-
re) for HIV respectively. For syphilis infection, 
when the initial tests results (Rapid Plazma Re-
agin= RPR) were reactive, the donor was tested 
using fluorescent Treponemal Antibody Absorbed 
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(FTA-ABS), a confirmatory Treponemal-based 
assay. ABO and Rh blood groups determinations 
were carried out on a slide using monoclonal blo-
od grouping antisera; anti A, anti-B, anti-AB, anti-
D (Micromed S.p.A, Italy)

Study variables 
Dependent variables
Dependent variables are the status of donors 

as seropositive. The seropositive status; being 
HBsAg, anti-HCV, anti-HIV 1/2 and syphilis po-
sitive has been examined in subtopics.

Independent variables
Independent variables have been examined 

under the subtopics of sociodemographics, blo-
od, physical examination and variables related 
to laboratory: Sociodemographic variables are; 
gender, age, education level, marital status, and 
location. Blood related variables are; blood type, 
reason for blood donation, blood taken, and the 
acceptance status of blood. Physical examination 
and laboratory related variables are; weight (kg), 
systolic and diastolic pressure (mmHg), hemoglo-
bin (g/dL) and hematocrit (%).

Statistical analyses
The data was evaluated by SPSS 15.0 package 

program. Data collected by counting were analysed 
using Chi-Square test and logistic regression, P < 
0.05 was considered as statistically significant. 
The variables for which a statistically significant 
difference has been found among the groups, the 
variables which are not compatible meaningwi-
se and those variables that have been considered 
useful additions to the model have been included 
in the logistic regression model. HbsAg (positive, 
negative), anti-HCV (positive, negative), anti-HIV 
1/2 (positive, negative), and syphilis (positive, 
negative) have been grouped and included in the 
logistic regression model as dependent variables. 
Only a single dependent variable has been used in 
the different models created. As independent va-
riables; gender (male, female), age (34 and under, 
35 and over), education level (university graduate, 
not a university graduate), marital status (married, 
not married), location (tourism area, non-tourism 
area), reason for blood donation (charity, for their 

patients) have been included in the model to create 
the logistic regression model

Ethical considerations
The research was conducted within the fra-

mework of ethical rules. Written permission was 
taken before the study from the Director of Mugla 
City Health, Mugla Governorship and the gover-
nance of Ministry of Health-Mugla University Te-
aching Hospital. 

Results

The average age of the donors applying to the 
Mugla blood bank is 35.50 ± 10.50. The sociode-
mographic and blood properties of the donors in-
volved in the study are shown on Table 1.

96.7% of donors are male, 50.5% are in the 
age group of 34 and under, 34.6% are elementary 
school graduates, 66.2% are married, 74.6% are 
living in the tourism area. When looking at the 
properties of the blood, 36.2% of donors have blo-
od type A Rh+, 70.4% have charity as reason for 
donation, properties and erythrocyte suspension of 
blood from 97.8%, and blood from 98% has been 
accepted (Table 1).

Looking at the distribution of donors based on 
serologic properties HBsAg has been found on 
0.6%, anti-HCV on 0.4%, syphilis seropositive on 
0.2%. Anti-HIV 1/2 seropositivity has not been fo-
und on any of the donor blood (Table 2).

Averages of physical examination and labora-
tory properties have been found as; weight (kg) 
76.64 ± 19.87, systolic pressure (mmHg) 119.00 ± 
18.89, diastolic pressure (mmHg) 76.35 ± 12.35, 
hemoglobin (g/dL) 14.90 ± 1.43, hematocrit (%) 
44.83 ± 3.15 (Table 3).

The prevalence of HBsAg, anti-HCV, anti-
HIV, and syphilis in blood donors in Turkey are 
shown on Table 4. The international prevalence of 
HBsAg, anti-HCV, anti-HIV, and syphilis in blo-
od donors in various parts of word are shown on 
Table 5. No significant difference was found on 
consideration of HBsAg seropositiveness of donor 
blood on age, education level, marital status, loca-
tion, and blood donation reason. HBsAg seropo-
stive frequency in donors has been found signifi-
cantly higher in men (P = 0.028). It has been found 
that anti-HCV frequency of donors is unaffected 
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Table 1. Distribution of donors based on sociodemo-
graphic and blood properties

Features   n    %
Sociodemographic
Gender (n=7289)
     Female
     Male                                                                                        

240
7049

3.3
96.7

  Age group (n= 7281)
     ≤34 3676 50.5
     ≥35 3605 49.5
  Education (n= 6631)
     Elementary school                              2295 34.6
     Middle school 918 13.8
     High school 1818 27.4
     University 1600 24.2
Marital Status  (n= 6560)
      Married 4341 66.2
      Not married 2219 33.8
Place of residence (n=7289)
Tourism region                                                                5441 74.6
Blood 
Blood group (Rh) (n= 7289)
A+

A-

B+

B-

AB+

AB-

0+

0-                       

2638
275
1099
106
450
44

2410
267

36.2
3.8
15.1
1.5
6.2
0.6
33.1
3.7

The reason for blood making 
(n= 7252)
     For donation 2079 28.6
     For patients 5170 70.4
Received blood (n= 7289)
     Whole blood                                                159 2.2
     Erythrocyte suspension 7130 97.8
Acceptance of the blood (n= 
7289)
     Acceptance 7146 98.0

     Rejection 143 2.0

Table 2. Prevalence of HBV, HIV, HCV, and syphilis 
among blood donors 

Features n %
HBsAg (n=7289)
     Pozitif 43 0.6
     Negatif                                                                                        7246 99.4
Anti-HCV (n=7289)
     Pozitif 30 0.4
     Negatif                                                                                        7259 99.6
Anti-HIV (n=7289)
     Pozitif
     Negatif                                                                                        

0
7289

0.0
100.0

Syphilis (n=7289)
     Pozitif
     Negatif                                                                                        

16
7273

0.2
99.8

Table 3. Distribution of donors based on physical examination and laboratory properties
Features N  Mean Median Std. DEviation Minimum Maximum

Weight (kg) 7285 76.64 79.00 19.87 46 140

Systolic pressure (mmHg) 7289 119.00 120.00 18.89 90 180

Diastolic pressure (mmHg) 7289 76.35 80.00 12.35 50 110

Hemoglobin (g/dL) 7275 14.90 15.00 1.43 11.6 25.0

Hematocrit (%) 7274 44.83 45.00 3.15 14.4 59.0

by gender, age, education level, marital status and 
reason for blood donation. On those living in the 
tourism area anti-HCV seropositive frequency has 
been found significantly higher (P = 0.011). It has 
been found that syphilis seropositiveness of do-
nors is unaffected by age, education level, marital 
status, location, and blood donation reason. Syphi-
lis seropositive frequency has been found signifi-
cantly higher in men (P = 0.015) (Table 6). Based 
on the logistic regression analysis, the likelihood 
of males being HBsAg seropostive is 3.08 times 
higher and the likelihood of being syphilis sero-
positive is 6.72 times higher than that of females 
(P = .035, P = .004). The likelihood of donors to 
be anti-HCV seropostive is 2.70 times higher for 
those patients living in the tourism area than those 
patients who are not. (P = .008) (Tablo 7).

Discussion

Scanning tests done on blood and blood pro-
ducts are important in the prevention of tran-
sfusionally transmitted diseases. HBsAg, anti-
HCV, anti-HIV 1/2, VDRL/RPR are mandatory 
scanning tests in national blood banks. Transmi-
ssion of infectious agents through blood has been 
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Table 4. Prevalence of HBsAg, anti-HCV, anti-HIV, and syphilis in blood donors in Turkey

Authors City Year    HBsAg 
(%)  

  Anti-HCV 
(%)  

Anti-HIV 
(%)  

VDRL/RPR 
(%)  

Sakarya et 
al.(15) Aydin 2001 1.85 0.16 (-) (-)

Sumer et al.(16) Sivas 2001 2.6 0.8 0.08 0.05
Aydin et al.(17) Trabzon 2002 3.94 0.74 0.0 0.47
Keskinler.(18) Erzurum 2003 1.8 0.2 (-) (-)
Arabaci et al.(19) Van 2003 2.92 0.22 0.04 (-)
Uyanik et al.(20) Erzurum 2004 2.6 0.4 0.0 (-)
Mutlu et al.(21) Kocaeli 2004 2.3 0.37 0.0 0.02
Dilek et al.(22) Van 2007 2.55 0.17 0.036 0.06
Kaya(13) Trabzon 2008 1.62 0.22 0.0 0.001
Agus et al.(23) Izmir 2008 2.0 0.54 0.028 (-)
Temiz et al.(24) Diyarbakir 2008 2.75 0.55 0.0 0.05
Oksuz et al.(25) Duzce 2008 1.97 0.42 0.2 (-)
Uzun(26) Istanbul 2008 2.06 0.28 0.01 0.2
Sahin et al.(27) Kirklareli 2008 1.7 0.3 0.0 (-)
Altuntas et 
al.(28) Istanbul 2009 2.03 0.27 0.07 (-)

Kaya et al.(29) Isparta 2009 1.1 0.44 0.09 0.08
Kader et al.(30)  Kastamonu 2010 0.52 0.36 0.1 0.08
Dinc et al.(31) Ankara 2011 1.0 0.6 2.2 (-)

Table 5. International prevalence of HBsAg, anti-HCV, anti-HIV, and syphilis in blood donors

Authors City/Country Year  HBsAg 
(%)  

Anti-HCV 
(%)  

Anti-HIV 
(%)  

VDRL/
RPR (%)  

Garg et al.(32)  Rajasthan/Jodhpur/
India 2001 3.4 0.28 0.44 0.22

Mathai et al.(33)  Trivandrum/Kerala/
India 2002 1.3 1.40 0.20 0.20

Gupta N et al.(34)  Ludhiana/India 2004 0.66 0.11 0.08 0.85
Matee MN et al.(35) D.Es Salaam/Tanzania 2006 7.2 0.8 2.0 1.5

GarciaMontalvo 
BM.(36) Southeast/ Mexico 2006 0.2 0.44 0.13 0.29

Mujeeb SA et al.(37) Sindh/ Pakistan 2008 6.2 7.5 (-) (-)
Fasola et al.(38) Ibadan/Nigeria 2009 13.6 3.6 7.6 (-)

Shrestha et al.(39)  Kathmandu/Nepal 2009 0.47 0.64 0.12 0.48
Chadra et  al.(40) Lucknow U.P./India 2009 1.96 0.85 0.23 0.01
Khedmat H.(41) Tehran/Iran 2009 0.9 2.1 0.2 0.04

Buseri FI et al.(42) Southwest/ Nigeria 2009 18.6 6.0 3.1 1.1
Bhawani et al.(43)  A. Pradesh/India 2010 1.41 0.84 0.39 0.08

Shubha DS et al.(44) Karnakata/India 2010 0.9 0.04 0.14 0.84
Tessema B et al.(45) Northwest/ Ethiopia 2010 4.7 0.7 3.8 1.3

Arora D et al.(46) Hayrana/India 2010 1.7 1.0 0.3 0.9
Gupta R et al.(47) Delhi/India 2011 1.66 0.65 0.35 2.80
Mythreyee M et 

al.(48) South/India 2011 0.98 0.22 0.19 0.05
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reduced through the donor questionnaires used 
since 1997[8,10]. The base of the studies made 
concerning hepatitis B and hepatitis C epidemio-
logies have been formed by studies done with blo-
od donors. However, donors being a selected as 
the population group, cases with a past history of 
jaundice and other similar cases create obstacles 
for being a donor. Thus the seroprevalence of the-
se infectious agents in donors is found to be lower 
than general population values[13,14].  

National studies done on donors have found 
HBsAg positiveness between 0.52-3.94%[13,15-
31]. Studies done in various parts of India on blo-
od donors have found HBsAg positiveness respec-
tively as 3.4%[32], 1.3%[33], 0.6%[34], 1.96[40], 

1.41%[43], 0.9%[44], 1.7%[46], 1.66%[47], 
and 0.98%[48], in Tanzania 7.2%[35], in Mexi-
co 0.2%[36], in Pakistan %6.2[37], in Nigeria 
13.6[38], and 18.6%[42], in Nepal 0.47%[39], in 
Iran 0.9%[41], in Ethiopia 4.7%[45]. The 0.6% 
HBsAg positive ratio that has been determined as 
the result of this study is in correlation with other 
studies conducted nationally (Table 5). The result 
of this study compared with countries other than 
Mexico and Nepal, especially with underdevelo-
ped countries, shows significantly lower HBsAg 
positiveness ratio (Table 6). In other national stu-
dies done in recent years a decrease in the HBsAg 
positiveness ratio through the years has been re-
ported[49,50]. According to Turkish Red Crescent 

Table 6. Distribution of HBsAg, anti HCV, and syphilis seropositiveness of donor based on sociodemographic 
and blood properties

Features HBsAg Positive Syphilis Positive Anti HCV Positive
n  % P valuea   n   %  P valuea           n %  P valuea

Gender
  Male
  Female

39
4

90.7
9.3 .028

28
2

93.3
6.7

      .263
    
    

     .145                          
    
      

    .520                          
    
 

     .252

       
     .011

1.000     

13
3

81.2
18.8

.015

Age
  ≤34
  ≥35

19
24

44.2
55.8 .446 11

19
36.7
63.3

9
7

56.2
43.8

.804

Education
  Graduate
  Not graduate

8
35                         

18.6
81.4

.    
     .477 9

21                               
30.0
70.0

3
13                               

18.8
81.2 .477

Marital status
  Married 
  Not married

 
31
12

72.1
27.9 .518 23

7
76.7
23.3

11
5

68.8
31.2 1.000

Place of residence
  Touristic
  Not touristic
Reason for blood 
making
  For donation
  For patients

28
15

11
32

65.1
34.9

25.6
74.4

.160

.737

16
14

8
22

53.3
46.7

26.7
73.3

11
5

7
9

68.8
31.2

43.8
56.2

.160

.178

aFisher’s exact test
Table 7. According to logistic regression results, the features that affect to frequency of meeting with TTIs  of 
donors

Risk factors   B P value OR   95%CI
HBsAg Positive (male) 1.125 .035 3.081 1.083-8.759
Constant 4.077 .000
Anti HCV Positive (living in the tourism zone) .993 .008 2.700 1.292-5.642
Constant 4.104 .000
Syphilis Positive (male) 1.906 .004 6.729 1.821-24.195
Constant 3.913 .000
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data HBsAg positiveness in Turkey was 2.12% in 
2004 while decreasing to 1.21% in 2009[51]. The 
reasons for low HbsAg ratio in donor blood have 
been listed as having more volunteering donors 
and patient relatives giving blood donations, the 
conduct of a detailed questionnaire in the blood 
bank along with examinations, and widespread 
hepatitis B vaccinations.

In this study the anti-HCV positiveness of blo-
od donors has been found as 0.4%. Studies con-
ducted nationally show anti-HCV positiveness in 
blood donors within 0.16-0.8%[13,20,15-31,49]. 
Studies done in various parts of India on blood do-
nors have found HBsAg positiveness 0.28%[32], 
1.40%[33], 0.11%[34], 0.85%[40], 0.84%[43], 
0.04%[44], 1.0%[46], 0.65%[47], and 0.22%[48], 
in Tanzania 0.8%[35], in Mexico 0.44%[36], in 
Pakistan 7.5%[37], in Nigeria 3.6%[38], and 6.0 
%[42], in Nepal 0.64%[39], in Iran 2.1%[41], in 
Ethiopia 0.7%[45]. As seen on table 6 anti-HCV 
positiveness in these countries is within 0.04-
7.5%. The anti-HCV positiveness ratio determi-
ned as a result of this study is in correlation with 
results of studies conducted nationally and inter-
nationally. 

According to the data of the Ministry of He-
alth 5224 HIV-positive findings were discovered 
in Turkey between October 1st 1985 – Decem-
ber 31th 2011[52]. National anti-HIV positive-
ness in blood donors have been reported between 
0-2.2%[13,24,15-31]. In this study no anti-HIV 
positiveness has been discovered. Studies done in 
various parts of India on blood donors have fo-
und anti-HIV positiveness 0.44%[32], 0.20%[33], 
0.08%[34], 0.23%[40], 0.39%[43], 0.14%[44], 
0.3%[46], 0.35%[47], and 0.19%[48], in Tanza-
nia 2.0%[35], in Mexico 0.13%[36], in Nigeria 
7.6%[38], and 3.1%[42], in Nepal 0.12%[39], in 
Iran 0.2%[41], in Ethiopia 3.8%[45]. As seen on 
table 6 international anti-HIV positiveness is wit-
hin 0.08-7.6%. Despite the lack of presence of any 
discovered anti-HIV positiveness in this study this 
is seen to be in correlation with ratios reported na-
tionally (Table 5).

 Compared to international studies this could 
be said to be lower.  Syphilis, being another in-
fection able to be transmitted through transfusi-
on has a prevalence of 0.001-0.47% national
ly[13,16,17,21,22,24,26,29,30].    In this study 

syphilis seropositiveness has been found to be 
0.02%. Studies done in various parts of India on 
blood donors have found syphilis positiveness 
0.22%[32], 0.20%[33], 0.85%[34], 0.01%[40], 
0.08%[43], 0.84%[44], 0.9%[46], 2.80%[47], 
and 0.05%[48], in Tanzania 1.5%[35], in Mexi-
co 0.29%[36], in Nigeria 1.1%[42], in Ne-
pal 0.48%[39], in Iran 0.04%[41], in Ethiopia 
1.3%[45]. As seen on table 6 syphilis positiveness 
internationally is within 0.01-2.8%. Syphilis po-
sitiveness found as a result of this study is within 
nationally reported ranges (Table 5). This is lower 
than the results of studies conducted internatio-
nally. 

In this study it has been found that the male 
gender increases the HBsAg and syphilis sero-
positive frequency significantly. A study done in 
Andhra Pradesh India supports this study. In this 
study HBsAg and syphilis seropositive frequency 
has been found to be significantly higher in male 
donors than in females[43]. In a study done in 
northwest Ethiopia HBsAg and syphilis seroposi-
tive frequency in men have been found higher than 
in women; however, the difference between the 
two genders has not been found significant[45]. 
Studies done in Izmir, Kastamonu, and Erzurum 
have not found a relation between gender and 
HBsAg and syphilis positiveness[23,20,30]. In 
this study it has been found that female donors 
apply to the blood bank in a lower frequency com-
pared to males. Many studies conducted natio-
nally support this result. Women apply to blood 
banks in frequencies of 2.6% in Izmir[23], 10.8% 
in Erzurum[20], 5.4% in Kastamonu[30], 4.7% in 
Adiyaman[53]. Studies conducted internationally 
correlate with this study as well as other studies 
done nationally. Studies done in India report fe-
male blood donor frequencies as 10.5% and 3.8 
%[43,46], 15.1% in Nepal[39], 12.1% in Ethio-
pia[45], 10.9% in Tanzania[35]. 

This shows that women donate blood less frequ-
ently than men. This prevents the seropostiveness 
frequency of Transfussion Transmitted Infections 
from being revealed. There is a need for more stu-
dies establishing relationships between gender and 
blood donors. In this study anti-HCV seropositive 
frequency has been found significantly higher in 
those living in the tourism area. Those living in 
the tourism area mostly have tourism related pro-
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fessions. A study done in Egypt has found that tho-
se having tourism related professions have higher 
frequency of anti-HCV seropositive[54]. Hepati-
tis C virus infection is among the risk factors for 
those travelling[55,56,57]. Travellers are at risk if 
they practise unsafe behaviour involving the use 
of contaminated needles or syringes for injection, 
acupuncture, piercing or tattooing. An accident or 
medical emergency requiring blood transfusion 
may result in infection if the blood has not been 
screened for hepatitis C virus. Travellers engaged 
in humanitarian relief activities may be exposed to 
infected blood or other body fluids in health care 
settings[58]. Hepatitis C virus is infrequently tran-
smitted through sexual contact[59]. Relationships 
with tourists coming from endemic countries have 
been reported to increase anti-HCV seroprevalen-
ce[60]. 

In conclusion, the national seroprevalence of 
hepatitis B, anti-HIV, and syphilis in the south-
west area of Turkey is found to be within national 
averages, and lower than other undeveloped or de-
veloping countries’ averages. Hepatitis C seropre-
valence has been found within national averages 
as well as those of other undeveloped or develo-
ping countries. The discovered hepatitis C findin-
gs mostly consisting of donors in the tourism area, 
and the significant relationship found between 
gender and hepatitis B and syphilis are the most 
notable results of this study. Despite the advance-
ments in testing procedures for the prevention of 
blood transfusion transmitted infections there is 
always a risk. The determination of areal spread 
of transfusion transmitted infections, detection of 
carriers and their treatment, active use of donor 
questionnaires in blood banks, immunoprophlaxis 
and population informing activities may reduce 
these risks. 
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Abstract

Background: Using a brief and valid scree-
ning tool to enhance early detection and treatment 
of psychosocial problems can lead to timely seve-
re impairment.

Objective: To evaluate the effectiveness of 
Turkish version of Pediatric Symptom Checklist 
(PSC) for screening of psychosocial dysfunction 
in a low income school sample.

Design: Survey.
Method: We included 808 children aged 6-16 

attending to elementary school in Istanbul, Tur-
key. Parents completed Turkish version of PSC 
and CBCL which was used as criteria for the vali-
dity of the PSC during the year 2011. Concurrent, 
discriminant validity and internal consistency, sta-
bility, sensitivity, specificity, diagnostic index and 
Youden’s index were analyzed and reported.

Results: The PSC successfully discriminated 
among the normal, borderline and clinical range 
groups. The area under curve, using the CBCL as 
a gold standard, was 0.932. The optimal cut-off 
score was 20 for early detection of the psychosoci-
al dysfunction (sensitivity: 90.9; specificity: 82.6). 
Internal consistency was found 0.90; test-retest re-
liability was found 0.53. The male children were 
higher risk of impairment than female children.

Conclusion: The findings supported the use of 
Turkish version of the PSC with the recommended 
cut-off score of 20 in low income, school children 
for psychosocial problems screening.

Keywords: Low income children, Pediatric 
Symptom Checklist, psychosocial problems, re-
liability, Turkey, validity.

Introducton

Mental health is an important component of 
children healthy development. Psychosocial pro-
blems, such as behavioral and emotional pro-
blems, are highly prevalent among children and 
early detection and treatment may prevent more 
severe psychosocial impairment of these children 
[1, 2]. Although one of five children has a diagno-
sable mental health disorder in the world, 75 % 
to 80 % of children in need of mental health ser-
vices do not receive them. The failure to identify 
the children who display initially minor psycho-
social problems may pose a greater risk as it may 
contribute to the development of more serious and 
persistent psychosocial disorders. It may lead to 
negative treatment outcomes, higher health-care 
use rates, and poorer adherence to medical re-
commendations [3, 4, 5]. 

So, early diagnosis and treatment of psychoso-
cial problems is very important for the health of 
children and their families [6, 7, 8].  Systematic 
psychosocial screening should be implemented 
for routine use in primary health care services and 
schools with the use of standardized instruments 
[5, 9]. But, it is not routinely done in most health 
centres since the interviewing process is time-
consuming, requires special training, fee charging 
[10, 11]. Although there are several available scre-
ening measures that are psychometrically valid 
and reliable to identify psychosocial problems in 
primary health care setting, but using brief scre-
ening questionnaires can facilitate  the screening 
of psychosocial dysfunction among children . One 
measure designed to be used as a broad screening 
tool in pediatric settings is the Pediatric Symp-
tom Checklist (PSC). The Pediatric Symptom 
Checklist (PSC) was developed to allow for rapid 
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screening of children in primary care settings and 
schools who would benefit most from further ser-
vices to evaluate and treat of the emotional and 
behavioural problems. The PSC reflects parent’s 
impressions of their 6-16 years old children’s 
psychosocial functioning on 35 items [12]. 

The PSC has been used in many various pe-
diatric settings including children with gastrointe-
stinal disorders, Down syndrome, HIV infection, 
prenatal drug exposure and children with chronic 
diseases such as diabetes mellitus and sickle cell 
anemia [13-18]. And it has been translated into 
other languages including Japanese, Spanish, 
German, and Dutch [6, 19-21]. The researchers 
recommended different optimal cut off scores for 
translated versions in different ethnic groups, for 
example, cut-off score is 17 for Japanese version, 
[19], cut-off score is 22 for the Dutch version [6], 
cut-off score is 12 for Spanish version [20], and 
cut off score is 20 for Setswana version [15]. 

Despite the nationwide studies about childho-
od psychosocial problems are limited in Turkey, 
there is only one study that using the short form of 
PSC (PSC-17) in Turkey [22]. In other studies, the 
Child Behaviour Checklist (CBCL), the Teacher’s 
Report Form (TRF) and the Youth Self-Report 
Form (YSR) were used [23, 24]. 

The aim of this study was to assess the properti-
es of the Turkish version of the PSC among school 
age children. The CBCL was used as a standard 
measure of psychosocial problems against which 
we evaluated the validity of the PSC. This com-
parison allowed us to calculate the sensitivity 
and specificity of the PSC in Turkish children. In 
addition, we used receiver operator characteristic 
(ROC) curves to investigate whether there was 
an optimal cut off score, with high sensitivity and 
specificity, for the PSC in this low-income, Tur-
kish children aged 6-16.  

Methods

Participants 
This is a methodological research conducted 

on 808 families with low socio-economical status 
(SES) whose children was attended at the elemen-
tary school in Istanbul, Turkey. Data were collec-
ted from three schools in different areas during the 
year 2011.

Procedure
The study was conducted after ethical and ad-

ministrative approvals of directorate of national 
education in the city. Researchers informed the fa-
milies about the study details and invited them to 
participate the study by mail. Data was withdrawn 
from the families who were agreed to participa-
te and they completed the surveys in the school 
settings. The families were encouraged to comple-
te the survey unaided and in private. 

Measurements
The survey consisted of the Demographic 

Questionnaire (DQ), The Pediatric Symptom 
Checklist (PSC) and Child Behaviour Checklist 
(CBCL). Demographic Questionnaire obtained 
age and sex of the child, mother education, father 
education, parent’s employment status, health in-
surance status, parental status of households, and 
the family size. 

Pediatric Symptom Checklist-35 (PSC): The 
PSC is a parent–completed questionnaire with 
35 items that allow for rapid identification of the 
school-aged children between ages of 6 and 16 
years who are in need of a detailed mental health 
evaluation in the primary care setting. Each item 
describe a behaviour that parents rate each symp-
tom as occurring “often” (2 points), “sometimes” 
(1 points), or “never” (0 points) respectively. Item 
scores are summed and the total score indicates 
psychosocial impairment [12]. It takes 10 minu-
tes. The cut-off score of original scale is 28 for 
children aged 6 to 6 years. Previous studies have 
tested the translated versions in the acceptable 
samples with different cut-off scores providing 
effectiveness in different settings [6, 12, 20]. The 
cut-off scores of 25, 17 and 12 are recommended 
for Dutch, Japanese and low income Mexican 
American populations, respectively.

Child Behaviour Checklist (CBCL/6-18): The 
CBCL is a parent-completed diagnostic tool that 
reports the children’s problems over the preceding 
six months. It has been used extensively in both 
clinical and research settings to identify psycho-
pathologic disorders in children [25]. The CBCL 
has 113 items that describe behavioural and emo-
tional problems. Parents rate items for how true 
each behaviour using the 3-point scale; 0, not true; 
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1, somewhat or sometimes true and 2, very true 
or often true. The sum of all problem item scores 
gives total problems score. There are 8 syndrome 
scales and 2 broad-based scales. A total T-score of 
63 or greater was considered indicative of clinical 
range problems.

Translation process
The PSC was translated following the stan-

dard forward–backward procedure. The Turkish 
translated and original forms of the scale were 
compared for dialectical and cultural conforma-
tion and modifications of the Turkish version 
were made if necessary. The scale was presented 
an expert panel to rate the relevance of each item 
using a four-point rating scale ranging from 1 (not 
relevant) to 4 (very relevant and succinct). The 
each item was reviewed for content validity index 
(CVI) and it was accepted the CVI should be at 
least 80 % [26]. The Turkish PSC total CVI score 
was calculated to be 96.8 %, which indicated sa-
tisfactory agreement among the experts. Finally, 
translated version was piloted among 20 parents 
and was seen to be efficient.

Statistical analysis
The descriptive statistics including the number, 

percentage, mean and standard deviation were 
used to describe subjects and the scores of the PSC 
and CBCL. The reliability of the scale was evalu-
ated with Cronbach’s alpha coefficient and test-re-
test correlation.  Anova test was used to test discri-
minant validity on the differences among the nor-
mal, borderline and clinical ranged children using 
the PSC-35 scores. The normal, borderline and 
clinical ranged children were grouped according 
to their CBCL scores. Spearman’s correlation was 
calculated to test concurrent validity on the relati-
onships between PSC and CBCL Total, Internali-
zing and Externalizing scores.  Independent sam-
ples T test was used to examine the gender diffe-
rences on the PSC and CBCL total and subscales’ 
scores.  The ROC analysis was used to calculate 
the sensitivity, specificity, diagnostic index (DI) 
and youden’s index ( γ  ) as a reference for the 
suitability of the PSC cut off point using CBCL 
as “gold standard”. Probability levels of 0.05 were 
considered significant. Statistical analyses were 
carried out using SPSS for windows 15.0.

Table 1. Socio-demographic characteristics of participants 
Characteristics No.(%) of Children
Age
  Mean ± SD(Range), y 9.14 ± 2.06 (6-16)

Gender
  Female
  Male

371 (45.9)
437 (54.1)

Parental status of households (N=802)
  Single-parent
  Two parent

42 (5.2)
760 (94.8)

Household size  M (S.D.) 4.71 ± 1.24 (2-11)
Maternal  education (N=801)
  Low than fifth years 
  Secondary school and high school
  Graduated from high school

564 (70.5)
207 (25.8)
30 (3.7)

Paternal  education (N=800)
  Low than fifth years 
  Secondary school and high school
  Graduated from high school

412 (51.5)
332 (41.5)
56 (7.0)

Employment status of parents (N=803)
  No parent with paid employment
  One parent with paid employment
  Two parent with paid employment

59 (7.3)
671 (83.6)
73 (9.1)

Health insurance status of family (N=780)
  No insurance
  Public or private

169 (21.7)
611 (78.3)
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Findings

Characteristics of participants
Table 1 shows socio-demographic characte-

ristics of the children. The mean age of children 
in the study was 9.14 (± 2.06) year, 54.1 % were 
male, 5.2 % were from single-parent households, 
and mean of household size was 4.7. There was 
ample evidence of the low SES of these families 
with low family education (70.5 % of mother and 
51.5 % of father had less than five grade educati-
on), and with unemployment parents (7.3 %). Six 
hundred and eleven families (78.3 %) were cove-
red by health insurance.

Reliability
The Cronbach’s alpha coefficient was 0.90. 

Cronbach’s alpha did not increase when any of the 
items were deleted. The test-retest reliability was 
0.53 (n=78), p <0.01. The total PSC mean score 
was 17.14 (SD 11.11). The results showed that the 
PSC-35 had satisfactory reliability.

Validity
Discriminant validity
Table 2 shows the discriminant validity of the 

PSC-35, which was assessed by comparing the 
mean PSC scores of the normal, borderline and cli-
nical ranged children according to CBCL total, in-
ternalizing, enternalizing scores. The three groups 
were compared using Anova test, and as expected 
the PSC score was significant higher (30.0, 25.2, 

31.4) among the children experiencing the clinical 
range of psychosocial problems (p<0.001).

Concurrent validity
Concurrent validity of the PSC was assessed 

to relationship between the PSC score and the 
CBCL Total, Internalizing and Externalizing 
scores.  It was expected that the PSC would po-
sitively correlate with these measures. Using 
spearman’s correlation coefficient significant 
positive high correlations were found betwe-
en the PSC and CBCL Total, Internalizing and 
Externalizing scores (r = 0.82, 0.67, 0.74 respec-
tively; p <0.001), indicating satisfactory concu-
rrent validity. Table 3 shows the mean and stan-
dard deviation scores on the PSC, CBCL Total, 
CBCL Internalizing, CBCL Externalizing and 
CBCL subscales. Mean scores for PSC, CBCL 
Total, CBCL Internalizing, Externalizing and all 
subscales except the Anxiety/depression subsca-
le were within the normal range for childhood 
psychosocial problems.

The mean scores of anxiety/depression su-
bscale were within the borderline clinical range 
for general of the children and also for two gen-
ders. When the mean scores were comprised for 
male and female children separately, the PSC, 
CBCL Externalizing, Delinquency and Aggressi-
on mean scores of male children were found to 
be statistically higher than female children.

Table 2. Comparison of the Turkish version of PSC by Child Behaviour 
Checklist Total, Internalizing, and Externalizing problem scores (N= 805)

n (%) PSC-35 Mean p-value
CBCL Total 
   Normal 498 (61.9) 11.8
   Borderline clinical range  99 (12.3) 20.2 <0.001*
   Clinical range 208 (25.8) 30.0
CBCL Internalizing
   Normal 394 (48.9) 10.8
   Borderline clinical range 109 (13.6) 17.8 <0.001*
   Clinical range 302 (37.5) 25.2
CBCL Externalizing
   Normal 590 (73.3) 13.1
   Borderline clinical range 73 (9.1) 22.8 <0.001*
   Clinical range 142 (17.6) 31.4

PSC-35 Pediatric Symptom Checklist, CBCL Child Behavior Checklist, Normal = T score ≤  59, Borderline clinical range 
= T score 60-63, Clinical range = T score ≥ 64, *Anova test
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Table 3. Mean scores of psychosocial problem scales for all children and by gender
Mean ± SD

Scales Total 
(N= 808)

Girls
(n= 371)

Boys
(n= 437) p-value

PSC-35
CBCL*
   Anxiety/depression
   Withdrawal
   Somatic complaints
   Social problems 
   Thought problems
   Attention problems
   Delinquency
   Aggression
   Internalizing 
   Externalizing 
   Total 

17.1 (11.1)

60.0 (8.4)
59.7 (9.2)
56.9 (8.3)
57.7 (7.6)
55.8 (7.5)
57.5 (9.2)
54.4 (6.5)
56.9 (8.9)
58.8 (10.7)
52.5 (11.4)
55.2 (12.0)

15.3 (10.4)

60.1 (8.9)
59.5 (9.7)
57.4 (9.0)
57.2 (7.7)
55.3 (7.6)
58.9 (9.6)
53.3 (5.9)
55.9 (8.1)
58.8 (11.1)
51.2 (10.8)
54.6 (11.9)

18.7 (11.4)

60.0 (8.1)
59.9 (8.8)
56.5 (7.7)
58.1 (7.5)
56.3 (7.4)
57.4 (8.9)
55.3 (7.0)
57.7 (9.5)
58.8 (10.2)
53.6 (11.8)
55.7 (12.1)

<0.001*

0.894
0.545
0.131
0.091
0.075
0.862

<0.001*
<0.001*

0.941
<0.001*

0.176
PSC-35 Pediatric Symptom Checklist, CBCL Child Behavior Checklist, *Independent samples T test

Receiver operating characteristic (ROC) cu-
rves, sensitivity and specificity
The ROC curves for the Turkish version of 

PSC across various cut off scores are shown in 
Fig. 1. ROC analysis indicated a high degree of 
accuracy in the use of PSC total score to predict 
psychosocial problems by the CBCL total, where 
Area Under the Curve (AUC) was 93.2 % (95 % 
confidence interval: 0.91 - 0.95), which is consi-
dered satisfactory. As shown in Fig. 1, if a high cut 
off score is used, such as 43, then sensitivity will 
be 9 %, and the specificity will be 100%. If a low 
cut-off score is used, such as 3, then sensitivity 
will raise 100 %, but the specificity will down 7%. 
The corresponding PSC cut offs for sensitivity and 
specificity are shown in Table 4. Using a cut off 
of 20 will correctly identify 90.9 % of children 
with psychosocial problems and 82.6 % of healthy 
children, and the DI is 1.73. Raising the cut off to 
28 reduces true-positive reports to 59.6 % of the 
children with psychosocial problems, and raises 
false-positive reports to 4.5 % of healthy children, 
and the DI is 1.55. Because of the sensitivity of 
the score is more important for screening of the 
problems, a cut off score of 20 is recommended.  
Based on ROC curves, a cut off score of 20 (28 in 
original literature) is recommended to be the most 
discriminator with a sensitivity of 90.9 %, specifi-
city of 82.6 % when screening childhood psycho-
social problems.

Discussion

The current study examined validity and relia-
bility of the Turkish version of the PSC, a parent 
report measure designed specifically for psycho-
social problem screening in the school sample, for 
use with low SES children and families. Transla-
tion process was rigorously undertaken to ensure 
that equivalence was established [27]. In our stu-
dy, the results showed good internal consistency 
and validity using the CBCL as a gold standard. 
Cronbach’s alpha for the total scale (0.90) was si-
milar to the reliability of the original study of PSC 

Fig. 1 The receiver operating characteristic (ROC) 
curve of Turkish version of the PSC.
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Table 4. Cut off scores of the Turkish version of the PSC using the CBCL Total as criteria (N= 805)
PSC

cut off  
score

Specificity
(True negative 

rate) (%)

1- specificity (false 
positive rate) (%)

Sensitivity (true 
positive rate) (%) DI γ

3 0.079 0.921 1.000 1.079 0.079
12 0.487 0.513 0.995 1.482 0.482
13 0.538 0.462 0.990 1.528 0.528
14 0.588 0.412 0.990 1.578 0.578
15 0.630 0.370 0.986 1.616 0.616
16 0.675 0.325 0.966 1.641 0.641
17 0.722 0.278 0.957 1.679 0.679
18 0.752 0.248 0.938 1.690 0.690
19 0.779 0.221 0.923 1.702 0.702
20 0.826 0.174 0.909 1.735 0.735
21 0.846 0.154 0.889 1.735 0.735
22 0.866 0.134 0.846 1.712 0.712
23 0.896 0.104 0.803 1.699 0.699
24 0.908 0.092 0.774 1.682 0.682
25 0.920 0.080 0.750 1.670 0.670
26 0.935 0.065 0.716 1.651 0.651
27 0.943 0.057 0.649 1.592 0.592
28 0.955 0.045 0.596 1.551 0.551
29 0.966 0.034 0.534 1.500 0.500
30 0.966 0.034 0.466 1.432 0.432
31 0.972 0.028 0.413 1.385 0.385
32 0.982 0.018 0.389 1.371 0.371
33 0.983 0.017 0.341 1.324 0.324
34 0.988 0.012 0.298 1.286 0.286
43 1.000 0.000 0.091 1.091 0.091

DI = diagnostic index (sensitivity + specificity). γ = Youden’s index [(sensitivity - (1 - specificity)].

(0.91) [12]. However test-retest reliability was a 
little low (0.53), but it was acceptable as efficient.
Consistent with other disadvantage sample stu-
dies, such as in a pediatric neurology population 
[28], and in a low SES American population [29] 
and also, in a low SES Mexican population [20], 
our data also showed that the concurrent validity 
of PSC was satisfactory, and confirmed the positi-
ve correlation between the scores of the PSC and 
CBCL and subscales, both of which measured the 
same trait [27]. 

This means that those who are between psycho-
pathology ranges had higher levels of PSC scores. 
Thus, this result could be considered as additio-
nal affirmation to suggest that the PSC is a valid 
measurement. The discriminant validity of the 
PSC was evaluated relative to a validated CBCL 
and subscales. The children with clinical ranged 
symptoms tended to have statistically higher PSC 

total scores than children with borderline clinical 
ranged symptoms and children without a symp-
tom. The 208 of 805 children whose PSC scores 
were statistically significant, thus, this finding 
suggested a significant difference in the PSC sco-
res among the normal, borderline and clinical 
psychopathology ranged children. As the results 
evidenced, this measurement could have potenti-
al to assessment children who may be at risk for 
psychosocial problems. This finding was consi-
stent with other studies that the PSC is a valid in-
strument to identify children between 6-16 years 
old who are likely to have borderline and clinical 
ranged psychosocial problems [22, 30]. 

Moreover, the area under the curve of 93.2 ba-
sed on the ROC analysis confirmed the good func-
tioning of Turkish version PSC as a screening tool. 
Based on our results,  using a cut off score of 28 
is recommended when screening for psychosocial 
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dysfunction was primarily lower sensitivity (59.6 
% true-positive report) and we optimized to sli-
ghtly lower cut off score (≥20; 90.9% true-positive 
report )  since it has high sensitivity and acceptable 
specificity. This finding was comparatively lower 
than the cut off value of 22 among Dutch scho-
ol aged children [6] and 28 among USA children 
in original study [12]. However, our results were 
similar with the cut off score of 20 among Mexi-
can well-children [31] and HIV infected Batswa-
na children [15]. Conversely this results, another 
some studies recommended lower cut off scores. 
For instance, in a low income Mexican sample, 
Jutte et al. [20] optimizated to a cut off score of 12 
and in a recent Thai study, ROC analysis confir-
med the optimal cut off score of 16 for early detec-
tion of psychosocial dysfunction and the same aut-
hors recommended a cut off of 20 for referral and 
further psychiatric investigation [32]. This results 
evidenced the lower cut off score is likely related 
to the exclusive focus on disadvantaged children.

Although previous studies [20, 29, 31] reported 
insignificant results in terms of gender differences, 
this study demonstrated that male children were 
more likely to have higher PSC, CBCL Externali-
zing, Delinquency and Aggression scores than fe-
male children. These results were consistent with 
other epidemiological studies [6, 12, 21] that were 
found boys have higher prevalence of psychoso-
cial problems than girls for school aged year old 
children.

Our results indicated that (a) the PSC was si-
gnificantly correlated with the used extensively 
settings, well validated and more time spending 
CBCL and subscales, (b) the children with clini-
cal ranged symptoms received higher PSC total 
scores than children with borderline clinical ran-
ged symptoms and children without a symptom, 
(c) male children received higher PSC total and 
CBCL Externalizing (Delinquency and Aggressi-
on) scores than female children (d) using the esta-
blished cut off score of 28 with low SES children 
resulted in a 59.6 % true-positive report,  and (e) 
modification of the cut off  score from 28 to 20 
optimized true-positive report  (90.9 %) .

This research has limitations, since it was based 
on the subjects from low income SES; it cannot 
represent the general Turkish school aged children 
population. Moreover, when compared with the 

actual diagnoses to be made by psychiatrists, the 
PSC might exaggerate the number of children cla-
ssified as having psychosocial problems.  

Conclusion 

This study assessed the effectiveness of the 
Turkish version of the PSC for early detection of 
psychosocial problems among low income school 
children aged 6-16. Results showed the PSC has 
good reliability and validity using the CBCL as 
gold standard. Moreover, cut off score of 20 have 
to be used for screening of the psychosocial pro-
blems because of the sensitivity is more important 
in disadvantage groups.
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Abstract

Objective: Complete blood count (CBC) test 
is a simple, universally used, inexpensive mar-
ker used in clinical practices, however, few stu-
dy focused on the relationship between CBC and 
non-alcoholic fatty liver disease (NAFLD). The 
aim of the present study was to assess the relati-
onship between them. 

Materials and methods: Four hundred and 
forty subjects (223 men and 217 women) par-
ticipated in a routine medical checkup and were 
chosen to be included in this study. Measurements 
such as weight, height, BMI, and blood pressu-
re were recorded. Serum biochemical indicators 
were measured, and an ultrasound of the liver was 
obtained. CBC test was performed, including me-
asurements of white cell count, red cell count, pla-
telet count and hemoglobin.

Results: Measurements of weight, BMI and 
blood pressure were significantly higher in the 
NAFLD patients compared to that of controls. 
The level of alanine aminotransferase, aspartate 
aminotransferase acetylcholinesterase, gamma 
glutamil transferase, triglyceride, total cholesterol, 
fasting plasma glucose and uric acid was signifi-
cantly higher in NAFLD patients than that of he-
althy controls. The level of HDL- cholesterol was 
lower in NAFLD patients compared to healthy 
controls. The level of hemoglobin and the percent 
of the thrombocytocrit were significantly higher in 
NAFLD patients compared to controls. However, 
differences in white blood cell count, red cell co-
unt and blood platelet count were not significant 
between NAFLD and healthy controls. 

Conclusions: Increased hemoglobin and 
thrombocytocrit level were found in NAFLD pa-
tients.  Clinicians should be aware of this kind of 
alterations in complete blood count.

Keywords: fatty liver; blood cell count; hemo-
globin; thrombocytocrit

Introduction

Nonalcoholic fatty liver disease (NAFLD) has 
emerged as one of the most common chronic li-
ver diseases around the world. NAFLD consists 
of a spectrum of liver diseases, ranging from sim-
ple steatosis to steatohepatitis, fibrosis and cirr-
hosis. And NAFLD is also recognized as a cause 
of hepatocellular carcinoma. The pathogenesis of 
NAFLD is related to insulin resistance and it is 
frequently found in individuals who have central 
obesity, diabetes, glycemia and hyperlipidemia 
or metabolic syndromes. Hypertriglyceridemia, 
hypercholesterolemia and hyperglycemia is the 
most common abnormalities from the serum bio-
chemistry tests in NAFLD patients. Complete blo-
od count (CBC) test is a simple, universally used, 
inexpensive marker used in clinical practices to 
aid in the diagnosis of disorders such as anemia, 
infection, and many other diseases(1). Many pa-
tients will have baseline CBC tests to help deter-
mine their general health status. However, only a 
few studies in the field of NAFLD research have 
investigated the relationship of NAFLD with blo-
od cell count. Importantly, CBC has been sugge-
sted to be associated with factors that contribute 
to NAFLD. Elevated peripheral blood WBC count 
and monocyte fraction was found in nonalcoholic 
fatty liver disease(2,3). Therefore, the aim of this 
study was to further investigate the association of 
CBC with NAFLD.

Subjects and methods

Subjects 
Four hundred and forty subjects (223 men and 

217 women) were selected for this study due to 
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their participation in a routine medical checkup at 
the First Affiliated Hospital, College of Medicine, 
Zhejiang University. All subjects ranging from 
30 to 60 years of age were enrolled in this study 
between September 2009 and January 2010. And 
the patients with diabetes, alcoholic liver disease, 
hematological disease were excluded. Informed 
consent was obtained from all subjects, and the 
study protocol for the research project has been 
approved by a suitably constituted Ethics Com-
mittee of our institution and that it conforms to the 
provisions of the Declaration of Helsinki (revised 
in Edinburgh 2000). 

NAFLD patients were diagnosed by abdominal 
ultrasonography based on the guidelines for the 
diagnosis and treatment of nonalcoholic fatty li-
ver diseases created by the Chinese National Con-
sensus Workshop on Nonalcoholic Fatty Liver 
Disease(4). The guidelines used were as  follows: 
(1) NAFLD was defined by an “echogenic ” or 
“bright ” liver as found by abdominal ultrasono-
graphy; (2) intake of less than 140 g (male) or 70 g 
(female) of ethanol per week; and (3) appropriate 
exclusion of other liver diseases, such as alcoholic 
liver disease, viral hepatitis (such as HBV, HCV), 
autoimmune hepatitis, drug-induced liver dise-
ase, primary sclerosing cholangitis, primary bi-
liary cirrhosis, biliary obstruction, and metabolic 
liver diseases. The controls were also according 
to the above criteria excluding an “echogenic ” or 
“bright ” liver by abdominal ultrasonography.

Methods

Subject anthropometry data including age, 
height, weight, systolic blood pressure (SBP) 
diastolic blood pressure (DBP), and drinking hi-
story were recorded. Body mass index (BMI) 
was defined as weight / height 2 (kg/m2). Blood 
samples were collected under fasting conditions 
of at least 12 hours. Total protein, albumin, glo-
bulin, alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), alkaline phosphatase 
(AKP), acetylcholinesterase (ACHE), total bile 
acid, total bilirubin, direct bilirubin, gamma gluta-
mil transferase(GGT), uric acid, triglyceride, total 
cholesterol, HDL- cholesterol and fasting plasma 
glucose (FPG) were determined with an autoa-
nalyzer. Complete blood count including white 

cell count, red cell count, platelet count and hemo-
globin was performed by an automated analyzer. 

Statistical analysis
Data were analyzed by SPSS17.0 statistical 

software (SPSS Inc., Chicago, IL, USA). Data 
are presented as mean ± standard deviation (SD). 
Differences in continuous variables between gro-
ups of subjects were tested with a t-test when the 
distribution of variables approached a normal 
distribution. The differences were considered sta-
tistically significant at p < 0.05. The association 
between NAFLD and clinical data was analyzed 
by multifactor logistic regression, in which the 
backward method was used to select factors that 
significantly affect the NAFLD. Backward se-
lection starts using all variables with significance 
lower than 0.1. This selection then drops variables 
one at a time in the order of worst to best accor-
ding to criteria selected. Limits were set to a signi-
ficance of > 0.15 using this model. 

Results

Clinical characteristics of NAFLD and he-
althy controls
The clinical characteristics of the subjects are 

presented in Table 1. In this study, data from 440 
subjects ranging from 30 to 60 years of age were 
reviewed. Out of this sample, 223 patients with 
NAFLD and 217controls were identified. There 
was no significant difference in the distribution of 
gender and age between the NAFLD group and 
healthy controls. Weight, BMI, and blood pressure 
were significantly higher in the NAFLD patients 
as compared to that of controls(Table 1).

Biochemical features of NAFLD patients 
and healthy controls
The level of ALT, AST, ACHE, and GGT was 

significantly higher in NAFLD patients compared 
to that of healthy controls(Table 2). The triglyce-
ride, total cholesterol, FPG and uric acid level 
was also higher in NAFLD patients compared to 
healthy controls (p≤0.01). The level of HDL- cho-
lesterol was lower in NAFLD patients than that of 
healthy controls(p≤0.01). 
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Table 1. Clinical characteristics of NAFLD patients and healthy controls
NAFLD 
(n=223)

CONTROL
(n=217) t value p value

Gender (F/M) 106/117 111/106
Age (years) 48.59±7.376 47.37±7.201 1.753 0.080
Height (cm) 163.767±8.3327 163.292±7.5334 0.626 0.531
Weight (kg) 71.014±10.230 61.993±8.8854 9.861 <0.001
BMI (kg/m2) 26.68±3.13 22.64±3.11 11.519 <0.001
SBP (mmHg) 138.10±17.805 128.46±17.031 5.797 <0.001
DBP (mmHg) 83.36±10.818 76.43±10.798 6.718 <0.001

BMI: body mass index; SBP :systolic blood pressure; DBP: diastolic blood pressure

Table 2. Comparison of biochemical markers between NAFLD patients and healthy controls (mean±SD)

Index Reference 
Ranges

NAFLD
(n=223)

Control
(n=217)

t 
value p value

Total protein (g/L) 60-83 74.110±7.089 74.84±5.115 1.230 0.219
Albumin (g/L) 35-55 47.595±3.321 47.713±3.121 0.385 0.701
Globulin (g/L) 20-35 26.800±4.033 27.13±3.822 0.873 0.383
ALT (U/L) 3-50 31.330±19.414 21.190±17.957 5.695 <0.001
AST (U/L) 3-40 24.210±1.189 21.950±11.462 2.277 0.023
AKP (U/L) 30-115 60.410±17.369 57.550±16.712 1.750 0.079
ACHE (U/L) 4500-13000 9839.48±1630.177 8681.63±1643.649 7.195 <0.001
Total bile acid (μmol/L) 1-12 3.240±2.953 3.560±3.986 0.945 0.345
Total bilirubin (μmol/L) 1-22 14.370±6.076 15.100±5.839 1.294 0.196
Direct bilirubin (μmol/L) 1-7 3.750±1.545 4.000±1.583 1.727 0.083
GGT (U/L) 0-54 44.890±35.436 30.520±34.931 4.276 <0.001
Uric acid (μmol/L) 90-420 335.940±79.583 301.73±78.460 4.340 <0.001
Triglyceride (mmol/L) 0.35-1.70 2.133±2.085 1.388±1.046 4.754 <0.001
Totalcholesterol (mmol/L) 3.10-5.70 4.892±0.902 4.572±1.018 3.489 <0.001
HDL-cholesterol (mmol/L) 0.78-1.81 1.202±0.278 1.275±.0322 6.039 <0.001
FPG (mmol/L) 3.92-6.16 5.205±1.384 4.669±0.455 5.488 <0.001

ALT: alanine aminotransferase; AST :aspartate aminotransferase; AKP: alkaline phosphatase; 
ACHE:acetylcholinesterase; GGT:gamma glutamil transferase;  HDL: High-density lipoprotein ; FPG: fasting plasma 
glucose 

Complete blood count of NAFLD and he-
althy controls
The level of hemoglobin and the percent of 

the thrombocytocrit were significantly higher in 
NAFLD patients than those of healthy controls 
(p≤0.05). The difference of white blood cell count, 
red cell count and blood platelet count were not 
significant between NAFLD and healthy controls 
(p≥0.05). (Table 3)

Multifactor logistic regression
The multifactor logistic regression analysis 

results showed that NALFD was correlated with 
BMI, DBP, ALT, AST, total cholesterol, HDL-
C, FPG and thrombocytocrit. Table 4 showed 
the results of selection of candidate predictors at 
backward logistic regression.

Discussion

Over the past few decades, the prevalence of 
nonalcoholic fatty liver disease (NAFLD) has 
increased dramatically to 20-35% in the general 
population (5,6). NAFLD is considered a hepatic 
manifestation of metabolic syndrome, and is stron-
gly associated with obesity, type 2 diabetes, hyper-
tension and hyperdyslipidemia(7,8). From the re-
sults of our study, weight, BMI and blood pressure 
was significantly increased in NAFLD patients as 
compared to that of healthy controls(p<0.001). 
Our results were consistent with other relevant stu-
dies in the literature (7,9, 10,11,12). The levels of 
ALT, AST, ACHE, GGT, triglyceride, total chole-
sterol, FPG and uric acid were significantly higher 
in NAFLD patients compared to healthy controls 
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Table 3. Comparison of complete blood count of NAFLD patients and healthy controls (mean±SD)

Index Reference 
Ranges

NAFLD
(n=223)

Control
(n=217)

t 
value

p 
value

White blood cell count (10E9/L) 4.0-10.0 6.231±1.6308 6.023±1.8592 1.249 0.2120
Neutrophil count (10E9/L) 2.0-7.0 3.488±1.2163 3.575±1.5367 0.655 0.513
Lymphocyte count (10E9/L) 0.8-4.0 2.129±0.5929 1.850±0.5609 5.043 <0.001
Monocyte count(10E9/L) 0.1-0.6 0.441±0.1466 0.428±0.1540 0.904 0.366
Eosinophile granulocyte count 
(10E9/L) 0.05-0.5 0.1551±0.1316 0.1389±0.1264 1.313 0.190

Basophilic granulocyte (10E9/L) 0.00-0.10 0.0163±0.02533 0.0158±0.0264 0.203 0.839
Red cell count (10E12/L) 3.5-5.0 4.7531±0.5157 4.8092±3.0089 0.274 0.784
Hematocrit(%) 35.0-45.0 42.784±4.3192 41.892±5.8154 1.824 0.069
Red cell distribution width(%) 11.5-14.5 13.265±1.0241 14.562±16.0179 1.207 0.228
Mean corpuscular volume(fl9 79.0-101.0 89.864±4.8054 90.169±6.6671 0.551 0.582
Hemoglobin(g/L) 110-150 144.93±15.618 140.91±18.853 2.44 0.015
Mean hemoglobin weigh(pg) 26.0-35.0 30.462±1.9256 32.192±2.1503 1.197 0.232
Mean hemoglobin 
concentration(g/L) 310-370 338.97±11.679 337.06±30.904 0.860 0.390

Platelet count(10E9/L) 100-300 218.81±55.140 209.81±52.565 1.751 0.081
Mean platelet volume(fl) 7.4-12.5 10.069±1.6712 9.886±1.6699 1.132 0.258
Thrombocytocrit(%) 0.108-0.282 0.2191±0.05715 0.2049±0.05350 2.639 0.009

Table 4. Results of multifactor logistic regression
Regression 
coefficient Wald χ2 p OR 95%CI

Lower       Upper
Constant -13.743 43.585 .000 .000
BMI .294 30.502 .000 1.342 1.209 1.490
DBP .027 4.526 .033 1.027 1.002 1.053
ALT .020 2.918 .088 1.020 .997 1.044
AST -.046 2.890 .089 .955 .905 1.007
Total cholesterol .344 5.116 .024 1.410 1.047 1.900
HDL-C -1.262 6.770 .009 .283 .109 .732
FPG .486 5.123 .024 1.627 1.067 2.479
Thrombocytocrit 0.735 3.907 .048 1.911 1.041 2.415

OR:odds ratio; CI:confidence interval

(p<0.05). Levels of HDL-cholesterol were found 
to be lower in NAFLD patients compared to their 
healthy control counterparts. 

A complete blood count is broad screening test 
requested by doctors to check for the general he-
alth status and disorders such as anemia, infection, 
and many other diseases (1). Blood cell counts are 
amongst the most commonly performed blood te-
sts in medicine, as they can provide an overview 
of a patient’s general health status. The cells cir-
culating in the bloodstream are generally divided 
into three types: red blood cells, white blood cells 
and platelets. Abnormally high or low counts of 
any of these three types may indicate the presence 
of varying forms of disease.

White blood cell count is a simple marker of 
inflammation and has become a useful predictor 
of specific diseases such as cardiovascular disease 
and mortality in middle-aged and older popula-
tions (13,14). In a recent study, white blood cell 
count was found to be independently associated 
with the presence of NAFLD (2). And in our stu-
dy, paradoxical results were found and there was 
no significant difference in the white blood cell 
count between the NAFLD patients and healthy 
controls.

Platelets play a fundamental role in hemostasis, 
and are a natural source of growth factors. They 
circulate in the blood of mammals and help in 
wound healing. It was found that stage of fibro-
sis was correlated with platelet count (p = 0.009) 
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(15).Moreover, platelet count was found to be an 
independent predictor of nonalcoholic fatty liver 
cirrhosis (16). However, there was no significant 
difference in platelet count between NAFLD pati-
ents and controls in our study. 

Mean platelet volume (MPV) is an indicator of 
platelet activation. It was reported that NAFLD pa-
tients had lower platelet counts and higher MPVs 
compared to controls (17,18). In a logistic regressi-
on analysis, NAFLD was found to be the indepen-
dent predictor of MPV (Odds Ratio (OR):21.98) 
[95% confidence interval (CI): 2.404-201.048; 
p=0.006] (17). In this study, the difference in the 
level of MPV between the NAFLD patients and 
healthy controls was not significant.

Thrombocytocrit is the volume of packed blo-
od platelets in a given quantity of blood. A throm-
bocytocrit value (Tct) is the product of the platelet 
mean volume (fl) times platelet count(*109/L), 
expressed as a percentage. In this study, the 
thrombocytocrit value in NAFLD patients was 
significantly higher than that of healthy controls 
(p=0.009). Likewise, multifactor logistic regre-
ssion analysis showed that NAFLD was correla-
ted with the level of thrombocytocrit(OR=1.911, 
95%CI:1.041-2.415).

Hemoglobin is the iron-containing oxygen-
transport metalloprotein found in red blood cells. 
Hemoglobin is responsible for the transport of 
oxygen from the lungs to the rest of the body, re-
leasing it for use in cells. Trak-Smayra et al. fo-
und that serum free hemoglobin subunits correla-
ted positively with the severity of liver lesions in 
NAFLD patients, and may serve as a biomarker 
for this disease (19). Xu L et al. found that the pre-
valence of NAFLD increased with elevated levels 
of hemoglobin (20). In our study, the same trend 
was found, with hemoglobin levels of NAFLD pa-
tients higher than that of controls (p=0.015). 

Though significant results were found between 
NAFLD and controls, there were some inherent 
limitations to our study. Although liver biopsy is 
currently the gold standard for diagnosis, there is 
a need for less invasive methods. Therefore it was 
not performed due to its invasive and expensive 
nature. The potential risks associated with liver bi-
opsies outweighed the need in this study, therefore 
histological data as such were not measured. Alt-
hough ultrasound is probably not the most relia-

ble imaging method, it has many advantages and 
gives a high degree of certainty of the diagnosis if 
positive depending on the prevalence of fatty liver 
in the population being studied.

From the above study, increased hemoglobin 
and thrombocytocrit were found in non-alcoholic 
fatty liver disease. And further prospective and 
experimental research is needed to better under-
stand the association between blood cell count 
and the histological indications of NAFLD. Ul-
timately, future studies will involve investigating 
the pathophysiological role thrombocytocrit mea-
surements may have in the diagnosis of the deve-
lopment of NAFLD.
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Abstract 

Childhood injuries are a major pro-
blem worldwide. The study explored the 
parents’knowledge and attitudes towards child-
hood injury prevention in relation to theirsocioe-
conomic status. The study also tried to compare 
parents’ perceptions of cause and place of child 
injury with actual cause and place of injury. This 
was a cross sectional study of 986 randomly se-
lected parents whose children (3-6 years old) 
were enrolled at selected kindergartens in a ‘Safe 
Community’ in Shanghai, China. Chi-square tests 
and bar diagrams were used. Almost all parents 
(97%) thought that injury was a serious problem 
for their children. Around half of the parents tho-
ught that child injuries could be prevented while 
almost one-third (29%) of parents indicated that 
there were risk factors in the living environment 
of their children. Parental perceptions of cause of 
injuries and place of injuries significantly differed 
from that of the reality. Parents identified the most 
common barriers of childhood injury prevention: 
lack of parental attention (41.6%), environment 
(35.6%) and children’s risky behavior (22.7%). 
The difference between parental opinions and rea-
lity illustrated that parents had incorrect knowled-
ge of childhood injuries, which might lead to in-
correct foci of prevention programs.

Before tackling environmental modifications 
to prevent child injuries, policy makers should 
focus on rectifying parents’ incorrect perceptions 
and on modifying their attitudes as key players. It 
is important to first raise awareness about childho-
od injury prevention among the parents for appro-
priate intervention strategies. 

Keywords: Parents’ Attitude, Childhood 
Injury, Injury Prevention, Safe Community, China.

Introduction 

Childhood injuries have emerged as one of the 
top global public health problems related to pre-
mature morbidity and mortality of children1. Glo-
bally, large numbers of children and youths killed 
as a result of injuries and violence, estimated at 
approximately 950 000 deaths annually. This is 
judged to be the main cause of death for children 
aged 10–19 years2,3. Children aged 0 – 4 years 
require parental protection the most4. In China, 
injury is the leading cause of childhood morbidity 
and mortality and increasing numbers of studies 
are being published which highlight this fact 5.

Several risk factors, including poverty can lead 
to injuries. For instance, the burden of injury to 
children is highest in poorer countries with lower 
family incomes. Another important risk factor is 
unsafe environments. Additionally, lack of safety 
education and relevant training for children and 
parents may also have a role in childhood injuries3. 

It has been pointed out that more than half of 
childhood deaths in developing countries are pre-
ventable6. In China, research on child injuries did 
not start until the 1980s. Since then, many epide-
miological studies on injuries have been conduc-
ted successively in various locations7,8. Previous 
studies have focused mainly on descriptive cha-
racteristics of injuries according to gender, age, 
injury sites and injury types among children. Little 
is known of the risk factors associated with pa-
rents’ attitudes and awareness of childhood inju-
ries9. Though China has a relatively high burden 
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of childhood injuries, information about parental 
attitudes and awareness to such issues is lacking 
in China5. Parental safety beliefs are related to the 
underlying parenting processes or attributes, such 
as conscientiousness of being parents, good or-
ganization, and intention to have high standards. 
These in fact predict children’s injuries instead of 
specifying the parenting supervisory behaviors 10. 
It is therefore imperative to identify the risk fac-
tors related to increased risk of injuries so that 
effective intervention program strategies can be 
constructed to aid the prevention and reduction of 
childhood injuries.

The objectives of this study are to discover pa-
rental knowledge and attitudes towards childhood 
injury and prevention, and to explore the relati-
onships between parental awareness of childhood 
injuries with their (parents) income/educational 
levels and occupations. The study also attempts to 
compare parents’ perception and actual incidence 
of injury.

Methods

This study was a cross sectional study, conduc-
ted in Shanghai, during 2008. Experienced public 
health researchers designed the questionnaire in 
compliance with the literature and appropriate sci-
entific methods.  The questionnaire was tested in 
a pilot study. The local Health Administration of a 
designated Safe Community in Shanghai, China 
was one of the key stakeholders in promoting and 
evaluating the child injury prevention project. The 
community is very active in injury prevention 
and safety promotion and it has been recognized 
by the World Health Organization initiative of 
Community Safety Promotion through its Safe 
Community movement. All the kindergartens in 
the community were selected. The main subjects 
were parents of children aged 3 to 6 years in these 
selected kindergartens.

Students in a public health department were 
trained to collect the information. The pre-tested 
‘Parents’ questionnaire of child injury prevention’ 
consisted mainly of bi-/multiple-choices closed 
ended questions and took approximately 20 minu-
tes to administer.  The parents of each child in the 
selected kindergarten were invited to take part in 
the study. In total, 986 children were selected from 

the kindergartens of the target area. For each child 
either the mother or the father was selected for the 
interview. 

Variables of interest
The parents were asked the following three 

questions: Do you think that injury is a serious 
problem for children? Do you think that childhood 
injury can be prevented? Do you think that there 
is a potential risk factor of injury in your child’s 
living environment? The questions were closed 
ended, with response options of yes or no. The-
se three questions were used as target variables to 
assess parental knowledge and attitudes towards 
child injuries. 

Parental demographic factors considered were 
housing type, family income, fathers’ education 
and occupation, mothers’ education and occupati-
on. There were five categories of types of housing: 
villa, apartment, public housing facilities, old pu-
blic housing and other housing facilities. There 
were six categories of monthly family income: 
less than 800 CNY (China Yuan Renminbi), 8001 
– 2000 CNY, 2001 – 3000 CNY, 3001 – 5000 
CNY, 5001 – 8000 CNY and above 8001 CNY (1 
CNY = 0.15 USD). Occupation was classified into 
one of six categories: manager, professional, tech-
nologist, service, production/manufacturing and 
others. Education was classified into four catego-
ries: Uneducated, primary education, secondary 
education and higher education.  

Respondents were asked to identify major po-
tential causes of childhood injuries and to iden-
tify major potential locations where injuries co-
uld occur. They were also asked about whether 
the child had sustained any injuries during the 
last year. If injuries had occurred, they were then 
asked to describe the cause of injury and the place 
of injury. In cases where more than one injury was 
sustained, respondents were asked to describe the 
circumstances surrounding the major one. Thro-
ugh analysis of the questionnaires we compared 
the parent’s knowledge of factors that can lead to 
injury and actual incidence of child injuries. 

Statistical analysis
We employed cross tables to identify potential 

relationships between target variables and paren-
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tal demographics. Chi-squared tests were used to 
test for associations. To show cause of injury and 
place of injury we used bar charts.  All analyses 
were performed using the SPSS Statistics package 
V.18.0.

Ethical issues
The study received ethical permission from 

the ethical committee of the Fudan University. 
Initially the parents - the prospective respondents 
- were informed about the goal of the study. At 
the beginning of the questionnaire the study objec-
tives and ethical issues were mentioned. Written 
consent was obtained from the respondent (either 
of the parents) before conducting the interview. 
Rights of withdrawal and data protection systems 
were emphasized. 

Results

Almost all parents (97%) thought that injury 
was a serious problem. Around half of the parents 
thought that child injuries could be prevented. 
Almost one third (29%) parents pointed out that 
there were risk factors in their childrens’ living 
environments.

There were no significant differences between 
different options of each parental characteristic 
and the attitudes about whether injury is a serious 
problem and whether childhood injury can be pre-
vented is shown in table 1. However, risk factors 
varied significantly within different categories of 
housing type, occupation of father and educational 
level of parents (P < 0.05, χ2test).

As reported by the parents, 12% of all children 
had some sorts of injuries requiring treatments. 

Among those medically treated children 56% had 
received first-aid treatments and 36% went to he-
alth care facilities. Among the children who visi-
ted health care services, only 12% were hospitali-
zed and stayed over nights at hospital. 

Figure 1 shows parental perceptions about the 
main causes of childhood injury and actual causes 
of injuries. According to parents the top cause of 
childhood injury was road traffic injury (50.2%), 
the second main cause was burns (20.3%) and 
next main cause was drowning (8.4%). However 
the actual causes of injuries showed that the main 
cause of child injuries was falls (54.7%) followed 
by fighting/scratching (17.9%). Figure 2 presents 
parental perceptions about the places of childho-
od injury and actual places of injury occurrence. 
Almost three-quarters (77.5%) of parents believed 
that the road and street were the most common 
places for childhood injury followed by residen-
tial neighborhoods (8.6%) and the home (7.2%). 
However in reality the home (44.1%) was the 
most common place of child injuries followed by 
residential neighborhoods and kindergartens (both 
14.4%). In reality only 9.9% child injuries occu-

Figure 1. Parental perception and actual cause of 
child injuries (data in percentage)

Figure 3. Parental perception of barrier of childhood 
injury prevention (data in percentage)

Figure 2. Parental perception and actual places of 
child injuries (data in percentage)
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Table1. Cross table of the relationships between parental attitudes and characteristics

Number
Injury is a serious 

problem
Yes %      No %

Childhood injury 
can be prevented
  Yes%    No %

Risk factor exit in 
the environment
  Yes%    No %

Housing types

P value P=0.072 P=0.629 P=0.000
Villa 39 92 8 49 51 15 85

Apartment 308 97 3 48 52 29 71
Public housing 234 99 1 47 53 32 68

Old public 
housing 23 91 9 56 44 17 83

Other 306 97 3 40 60 30 70
Total 910 97 3 45 55 29 71

Income

P value P=0.575 P=0.366 P=0.280
< 800 70 93 7 53 47 36 64

800-2000 334 98 2 42 58 31 69
2001-3000 190 97 3 47 53 26 74
3001-5000 155 97 3 50 50 25 75
5001-8000 86 99 1 46 54 28 72

>8001 48 98 2 56 46 29 71
Total 883 97 3 46 54 29 71

Occupation of 
father

P value P=0.857 P=0.290 P=0.030
Manager 111 97 3 48 52 26 74

Professional 
technologist 219 97 3 46 54 33 67

Service 246 98 2 42 58 29 71
Producing, 

Manufacturing 263 97 3 50 50 29 71

Others 103 95 5 42 58 22 78
Total 942 97 3 46 54 29 71

Occupation of 
mother

P value P=0.648 P=0.366 P=0.296
Manager 88 97 3 52 48 32 68

Professional 
technologist 115 97 3 50 50 36 64

Service 318 98 2 43 57 30 70
Producing, 

Manufacturing 183 97 3 48 52 31 69

Others 231 95 5 44 56 22 78
Total 935 97 3 46 54 29 71

Education 
level of father

P value P=0.491 P=0.752 P=0.042
No education 3 100 0 33 67 33 67
Mandatory 264 96 4 43 57 28 72
Secondary 371 98 2 47 53 27 93

Higher 313 96 4 46 54 33 67
Total 951 97 3 46 54 29 71

Education 
level of mother

P value P=0.180 P=0.738 P=0.016
No education 6 100 0 71 29 33 67
Mandatory 279 94 6 54 46 27 73
Secondary 350 98 2 56 44 26 74

Higher 306 98 2 52 48 34 66
Total 941 97 3 54 46 29 71

p-values of chi-square test

rred on the road/street. Figure 3 describes three 
main barriers of childhood injury prevention as 
perceived by the parents. Lack of attention was 
considered to be the most problematic (41.6%), 

followed by environmental factors (35.6%) and 
children’s risky behavior (22.7%) for the childho-
od injury prevention.
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Discussion 

The purpose of this study was to explore the 
knowledge and attitudes of parents towards child-
hood injury prevention associated with parental 
characteristics and the differences between their 
awareness and the incidence of childhood injury. 
Based on the aforementioned results, most of the 
parents are aware that childhood injury is a serio-
us problem. Half of the parents thought childho-
od injury could be avoided, which is in line with 
findings expressed in a European study which 
showed that three quarters of parents agreed that 
most injuries among children could be preven-
ted11. The current finding is different from a Ca-
nadian study in which parents did not have strong 
beliefs about the preventability of childhood inju-
ries12. Similarly, in an American study, more than 
half of the respondents thought that injuries were 
unpreventable13. The comparison may reflect that 
parents under-estimate their responsibility and 
ability to help with prevention of child injuries. 

The parental perceptions of whether ‘childho-
od injury is a serious problem’ and ‘can be preven-
ted’ did not differ significantly by housing types, 
income levels, parents’ occupation or education 
levels. However, another study found that adults 
having higher economic status had a greater ten-
dency to consider that ‘injury is preventable’14. 
Child injuries are usually linked with socioecono-
mic factors and demographic features15. Children 
living in poverty have a higher risk of injuries16,17. 
The current study highlighted environmental risk 
factors of child injuries, such as unsafe home, resi-
dential areas and schools, which supported previo-
us findings11,16. Studies indicated that parents with 
higher education would be better informed about 
prevention of child injuries, as they are probably 
more receptive to information about childhood sa-
fety18,19. However the current study did not support 
that argument. The leading causes of childhood 
injuries are road traffic injuries, drowning, poiso-
ning, burns and falls15. The current study has iden-
tified that falls are the most frequently reported 
child injuries. The study highlighted that the risk 
of hitting and attacking were not in the parents’ 
top concerns, although it was the second most 
common cause of child injury. These inconsistent 
findings show how parents’ knowledge of childho-

od injury was inaccurate and not associated with 
the facts. This may be the result of parents having 
poor knowledge and information about childhood 
injuries. There were large gaps between parental 
opinions towards childhood injury and the actual 
situation according to the comparison figures. 

The majority of the parents reported roads/
streets as a major potential risk environment for 
injuries. Parents might overestimate children’s 
cognitive skills. Road traffic injuries have been 
widely covered by the media in recent years in 
China. This may be another reason why parents 
perceive roads and streets as the most common 
places for child injuries. On the other hand, pa-
rents might think that children are supervised by 
their teachers and that schools are a safer envi-
ronment (only 2.7% of the parents chose kinder-
gartens as potential place for childhood injury). In 
reality, 14.4% of children were injured at school 
premises. In contrast, almost half of the children 
(44.1%) were injured while at home, although pa-
rents believe that the home is a safer place. Previo-
us research reported that childhood home injuries 
might be preventable via supervision of potential 
hazards and by injury socialization, in terms of 
teaching children to recognize and avoid the risk 
factors20-24. The current study indicates that parents 
have an inaccurate perception of home safety for 
children. Therefore to further correct the knowled-
ge of child injury prevention among parents sho-
uld be advocated25-29. There are some limitations to 
this study. The current results, which lacked actual 
observations, were based on self-report measures 
which may include recall bias. Nevertheless, Wat-
son and his colleagues found a fairly high degree 
of consistency between self-reported data and ob-
servations after measuring the validity of self-re-
ported safety practices based on a questionnaire 
given to the families30. On the other hand, if the 
questionnaire included some sensitive questions, 
for example, potentially threatening or strong ne-
gative feelings, respondents might be more likely 
to underreport or misreport the information due to 
their natural avoidance of negative statements or 
the fear of possible offense31-33. In the current stu-
dy the parents were well informed about the study 
objective, which was not sensitive and therefore 
resulted in a response rate consistent with previo-
us studies34.



3788

HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H

Overall, the present study describes the general 
knowledge and attitudes of parents towards child-
hood injury. The large difference between parental 
opinions and reality illustrates the fact that parents 
have inaccurate knowledge of childhood injuries 
and this, therefore, may be problematic in relati-
on to preventive strategies. Before tackling envi-
ronmental modifications to prevent child injuries, 
policy makers should focus on rectifying parents’ 
incorrect perceptions and on modifying their atti-
tudes as key players. It is important to raise paren-
tal awareness about injury prevention among chil-
dren so that more effective intervention strategies 
may be devised. The Safe Community programs 
can also target the parents for awareness deve-
lopment towards in relation to injury prevention 
and safety promotion within its community safety 
promotion activities35. Furthermore, broad edu-
cation campaigns combined with informed public 
policies and the creation of safer environments 
could create a better culture of childhood safety 
in China.
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Introduction

In recent years, many studies have been con-
ducted on the subject of fast decision making du-
ring physical activity (Yagi et al.,1999.). In most 
papers, these processes were studied by measu-
ring reaction time. However, reaction time does 
not give very detailed picture regarding cognitive 
processes (Barak et al., 2007.), and because of that 
there is a rise in interest in registering bioelectrical 
brain activity during problem solving, that is, in 
evoked cognitive potential (ECP). Cognitive pro-
cesses could be measured by psychological tests 
and reaction time tests, but the main difference 
between these methods and evoked cognitive po-
tential is that ECP gives direct insight in brain acti-
vity, especially in directed attention processes and 
short-term memory. For provoking ECP, different 
types of stimuli are used: somatosensory, visual, 
auditory. In our study we used auditory stimuli in 
the form of “oddball” paradigm.

Auditory ECPs can be divided into auditory 
brainstem responses (ABR; generated in the pe-
ripheral auditory system), middle latency ECPs 
(generated in the primary auditory cortex), and 
auditory event-related potentials (ERPs; generated 
in higher cortical areas) (Walpurger et al., 2004.; 
Näätänen, 1987.). ERPs can be further divided 
into early and late components reflecting different 
cognitive function. It is thought that early compo-
nents of ERP ( N1, P2 and N2 ) reflect automatic 
stimuli processing. They are influenced by early 
aspect of attention and orientation (Walpurger et 
al., 2004.; Näätänen and Picton, 1987.).

P3 wave is part of ERPs late components and 
is an indicator of conscious (controlled) data pro-
cessing. We used P3 wave as an indicator of how 
physical activity affects cognitive functions. Am-
plitude of P3 wave is linked with the amount of 

attention that is focused on solving particular pro-
blem, whereas latency of P3 wave represents the 
speed of conscious classification of newly arrived 
information, that is, time for evaluation of infor-
mation (Barak et al., 2007.). 

There are many factors that affect brain pro-
cessing, among which are steroid hormones. This 
fact has a crucial role in studying how physical 
activity affects cognitive processes in females due 
to continuous fluctuation of hormonal concentrati-
on in menstrual cycle (Figure 1). Menstrual cycle 
can be divided into different phases, depending 
on the concentration of estrogen and progesterone 
(Table 1) (Xanne A.K. Janse de Jonge, 2003.). It 
is shown by previous studies that female sex hor-
mones improve performance in typically female 

Figure 1. Overview of changes during menstrual cycle
http://womenshealth365.com/uploaded_images/wo-
mens-health-issues-767837.jpg
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traits like speech fluency, articulation and manual 
speed. However, estrogen and progesterone impa-
ir typically male traits like space orientation, men-
tal rotation, solving mathematical problems and 
deductive reasoning (Walpurger et al., 2004.).

Authors (Walpurger et al., 2004; Tasman et 
al., 1999.; Avitabile et al., 2007.; O’Reilly et al., 
2004.) who were studying relation between sex 
hormones and cognition by methods of evoked 
cognitive potentials limited themselves to registe-
ring P3 wave only in the state of rest; other authors 
(Barak et al., 2007; Pontifex et al., 2009.; Kamijo 
et al., 2004a, 2004b, 2009.) who were researching 
P3 wave and physical activity, but their subjects 
were males or mixed groups ( male-female), did 
not register sex hormones concentration.

From the above stated reasons our study was 
focused on determining the relationship between 
different intensity levels of physical activity and 
cognitive functions in females and does the men-
strual cycle have any effect on this relationship.   

Materials and methods

Subjects
Research was conducted on ten female su-

bjects aged from 19 – 25 (22.4 average) with nor-
mal menstrual cycle (25-31 days). They did not 
play professional sports. The following inclusi-
on criteria were required: dominant right hand, 
no hormonal contraceptives, no lactation and no 
pregnancy during the last year, constant menstru-
al cycle (between 24 and 35 days), no diagnosed 
premenstrual syndrome, no intake of neuroactive 
substances, no chronic illnesses (with the excepti-
on of allergies), no neurological, psychiatric or en-

docrinological illnesses, non-smokers, no subjec-
tive hearing problems, normal body weight (body 
mass index between 18 and 25 kg/m2). The study 
was approved by the local Ethics Committee, and 
all subjects provided written informed consent. 

Registering of Event-Related Potential
Brain bioelectrical activity was registered 

on KeyPoint Portable (Medtronic) by two two-
channel electrodes (Ag-AgCl) which were placed 
on the central line of scalp, frontal (Fz) and cen-
tral (Cz) in accordance with international 10-20 
system. Referent electrodes were placed on pro-
cessus mastoideus, and grounding was placed just 
below the knee. Impedance of electrodes was un-
der 5Ω thanks to detailed preparation of the site 
where the electrodes were placed.  This preparati-
on included cleaning of the site with 70% alcohol, 
after which abrasive gel Nuprep was applied and 
just before placing the electrodes contact paste was 
added. Received signal was amplified and filtered, 
and samples were taken in time interval of 1000 
ms. In our study we used “oddball” paradigm with 
two tones. Standard, “’expected” tone (90dB and 
1 KHz) and surprise, “unexpected” tone (90 dB 
and 2 KHz) were presented to both ears in random 
intervals and random order with specialized earp-
hones. Subjects were instructed to ignore lower, 
standard tone, and to react as quickly as possible 
when they hear the “unexpected”’ high tone, by 
pressing taster in their dominant right hand. 260 
tries were registered with ratio of 80% standard 
tone – 20% unexpected tone, and using averaging 
methods for signals of standard and unexpected 
stimuli separately. 

 Table 1. Menstrual cycle phase terminology with corresponding days of menstrual cycle and hormonal value

Phase of menstrual cycle (day) Estrogen 
( concentration )

Progesteron 
( concentration ) Phase of menstrual cycle (day)

Early Follicular ( 2-7 ) LOW LOW Follicular ( 1 – 13 ) 
   Preovulatory ( 1 – 13 )
   Mid-Follicular ( 6 – 9 )
Late Follicular ( 9 – 13 ) HIGH LOW Mid-Cycle( 12 – 18 )

   Ovulatory ( 3-5 days around 
ovulation)

Mid-Luteal ( 18 – 24 ) HIGH HIGH Ovulation ( 14 )
Luteal ( 15 – 28 )

   Post-ovulatory (15 – 28 )
Based on a 28-day cycle with ovulation occurring on day 14.
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Reading of event-related potential implied in-
dividual identification of the most positive wave 
in the window of 220-450 ms for every electrode 
and determining amplitude and latency of P3 po-
tential for “unexpected” signal. To rule out ocu-
lar artifact, ERP were measured in a totally dark 
room. Participants were blindfolded with a slee-
ping mask, and they were asked to restrain from 
eye movement and mimic. Software that was pro-
vided by manufacturer was enabledto filter out 
ocular artifacts.   

Hormone measurement
Forty five minutes before measuring P3 wave, 

10ml of blood has been drawn from the subject’s 
cubital vein and taken for hormone analysis 
(estrogen and progesterone). Biologically most 
active estrogen is 17β-estradiol, whose concentra-
tion we analyzed. For assessment of 17β-estradiol 
concentration we used electrochemiluminescen-
ce immunoassay ‘ECLIA’ which was done using 
Elecsys 1010/2010 instrument. Elecsys Estradiol 
II test was employed. It is based on the principle 
of competitive measuring of polyclonal antibodies 
specific to 17β-estradiol. Endogen estradiol was 
released from sample with mesterol and it compe-
tes with estradiol derivate marked with ruthenium 
complex (Tris(2,2’-bipyridyl) ruthenium(II)-com-
plex (Ru(bpy)⅔*)) for binding on biotin marked 
antibodies. 

Similar method was used for determining the 
concentration of progesterone. Elecsys Progeste-
rone II test was employed.

Analytical sensitivity of the method was 18.4 
pmol/L (5,0 pg/mL) for estradiol, and 0.095 
nmol/L (0.03 ng/mL) for progesterone. Variance 
coefficient for both measurements was < 20%. 

Protocol of Research
The research was done in two phases depending 

on menstrual cycle (Fig. 2). First time P3 wave 
was registered in mid-follicular phase (betwe-
en 7th–10th day of menstrual cycle) and the se-
cond time was done in mid-luteal phase (between 
22nd–25th day of menstrual cycle). Identification 
of phase of menstrual cycle was done by counting 
days from first day of the last menstruation, and 
was confirmed by measuring concentration of sex 
hormones.

P3 wave was registered between 16h and 19h 
on the Department of Physiology, Medical Faculty 
of Novi Sad, Serbia.

45 minutes before subjected were introduced to 
physical activity, blood was draw from there cu-
bital vein for measuring sex hormone concentra-
tion (estrogen and progesterone). Blood drawing 
was done before the exercise to avoid error ridin-
gs in ERP because of the effects of fear of blood 
drawing and the direct effect of physical activity 
on hormonal status. 

After registering ERP’s in the state of rest, su-
bjects were exposed to controlled resistance on 
bicycle ergometer. The duration of one ride was 
ten minutes, with gradual increase of resistance 
until reaching the desired value of percentage of 
maximal pulse and sustaining that value for at le-
ast six minutes. Pulse was measured with Polar 
pulse meter, and the resistance in Watt was con-
trolled on bicycle ergometer depending on 60%, 
75%, and 90% of maximal pulse. After each stage 
of resistance, ERP’s were measured. Pause betwe-
en stages were twenty minutes which subjected 
had used for active rest and muscle stretching.

The results were statistically analyzed using 
the software package Statistica for Windows. We 
used descriptive statistics to determine average 
value, standard deviation and coefficient of varia-
tion. Importance of statistical differences between 
parameters of the intervention were determined by 
three way factorial (intensity x phase x electrode ) 
analysis of variance (ANOVA).

Results

Follicular Phase of Menstrual Cycle
In Fig 3. are shown the values of P3 wave am-

plitude and their relationship with different inten-
sities of physical activity in follicular phase of 
menstrual cycle. Analyzing all the values, we have 
not found any statistically significant  difference. 

In Fig 4. are shown values of P3 wave la-
tency and their relationship with different inten-
sity levels of physical activity in follicular phase 
of menstrual cycle. After analysis, we found that 
there is statistically significant effect of resistance 
of 75% of maximal pulse on latency of P3 wave, 
We used Bonferroni correction student t test  that 
showed statistically significant increase  in latency 
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Figure 2. Test days. On figure 2 is show how test days 
were chosen depending on day of menstrual cycle and 
hormone concentration

Figure 3. Amplitude of P3 wave above Fz and Cz 
electrode in follicular phase 

Figure 4. Latency of P3 wave above Fz and Cz 
electrode in follicular phaze

value above Fz electrode on resistance of 75% of 
maximal pulse (335.3ms [33.13]) in comparison 
with state of rest (329,00ms [33.01]). (F=7,211; 
p<0,01; ɛ=0.663)

Luteal Phase of Menstrual Cycle
In Fig 5. are shown the values of P3 wave am-

plitude and their relationship with different inten-
sity levels of physical activity in luteal phase of 
menstrual cycle. Our results show that there is a 
statistically significant effect of intensity at re-
sistance of 90% of maximal pulse on amplitude 
of P3 wave. By using Bonferroni correction stu-
dent t test results show that there is drop in value 
(Fz t=2.231, p<0.05; CZ t=2.395, p<0.05) of P3 
wave amplitude at the resistance of 90% of max 
pulse (Fz 9.35µV [6.02], CZ 11.83µV [5.12]) in 

Figure 5. Amplitude of P3 wave Fz and Cz electrode 
in luteal phase

Figure 6. Latency of P3 wave above Fz i Cz electrode 
in luteal phase 

Figure 7. Concentrations of progesterone and estro-
gen in follicular and luteal phase of menstrual cycle
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comparison with the value in the state of rest (Fz 
12.16µV [5.14], Cz 16.28 µV [5.62]). (F=6,83; 
p<0,01; ɛ=0.631)

In Fig 6. are shown values of P3 wave latency 
and their relationship with different intensity le-
vels of physical activity in luteal phase of men-
strual cycle. By comparing all the values of P3 
wave latency, we have not found any statistically 
significant changes. Relationship Between Values 
in Follicular and Luteal Phase of Menstrual Cycle

By comparing all values of P3 wave amplitu-
de and latency in follicular phase with appropria-
te amplitude and latency values in luteal phase 
of menstrual cycle, we have not found any stati-
stically significantdifferences. Analyzing values 
of resistance and pulse in follicular phase with 
appropriate values in luteal phase did not show 
any statistically significant changes.   Estrogen 
and progesterone concentration shows statistically 
significant (<0.01) increase in values in luteal pha-
se in comparison with their concentration in folli-
cular phase, shown in Fig 7.

Also, we have found that there is statistically 
significant correlation (Fez r=0.660, p<0.05; CSV 
r=0.621, p<0.05) between progesterone concen-
tration and P3 amplitude value on resistance 90% 
of maximal pulse in luteal phase of menstrual 
cycle. There is no statistically significant correla-
tion with estrogen. 

Discussion

Recent studies have shown that physical acti-
vity affects processing of information and central 
nervous system; however the exact mechanism is 
yet to be determined. Kamijo et al., 2004b., have 
done experiments regarding physical activity and 

Figure 8. Average resistance measured on bicycle er-
gometer ( W )

event-related potentials. In their study 12 healthy 
male individuals had participated, between 22-33 
years of age, and for provoking ERP “go/no-go re-
action time” test had been used. The results show 
gradual increase of amplitude of P3 wave with the 
increase of intensity of physical activity. Maxi-
mal P3 amplitude had been reported on medium 
intensity, and on submaximal intensity the value 
of the amplitude fell below the value in the state 
of rest. Kamijo et al. showed that amplitude of the 
P3 wave forms inverted “U” shape. These results 
are confirmed by study of Barak et al., 2007., in 
which 17 male individuals participated, average 
21 years old, and in provoking ERP “oddball” test 
had been used. Our results differ from the results 
of previous two studies. We have not found any 
statistically significant differences in values of 
amplitude in mid-follicular phase of menstrual 
cycle, yet in mid-luteal phase we found that there 
is statistically significant drop in value of amplitu-
de of P3 on submaximal intensity below the value 
in the state of rest. The differences in results co-
uld be explained by different tests being used for 
provoking ERP (Kamijo et al. 2004b.), or diffe-
rent type of participants (male) used in previous 
studies (Kamijo et al., 2004b.; Barak et al.,2007.). 
The change of latency values is not statistically 
significant with the increase of intensity of physi-
cal activity, which corresponds with our results. 
However, we observed that there is a tendency 
of increase of value of latency in follicular phase, 
which could be explained by onset of fatigue. Pa-
radoxically, we found that there is a tendency of 
decrease of value of latency in luteal phase with 
increase of intensity of physical activity. Avitable 
et al., 2007., in their paper found statistically signi-
ficant decrease of latency of P3 wave on different 
intensity levels in luteal phase, in comparison with 
follicular phase, and this decrease in value they 
explain by heightened neuron conductivity. This 
process could be mediated by many mechanisms, 
one of which is that sex hormones effect ERP for-
mation by increasing sensitivity of catecholami-
nes in CNS. Avitable et al., 2007., also add that 
sex hormones decrease the formation of GABA 
(gama-amino butyric acid) by inhibition of gluta-
mate decarboxilasis. Our experiment was done by 
provoking ERPs with auditory stimuli, whereas 
Avitable et al., 2007., used visual stimuli to pro-
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voke P3 wave, which could explain the difference 
of results between our two studies. There is also 
the possibility that our number of subjects is too 
small, so by increasing the number of subjects our 
study could confirm the results of Avitable et al., 
2007.

Walpurger et al, 2004.,had measured P3 wave 
in three different phases of menstrual cycle (during 
menses, follicular phase and luteal phase), using 
auditory stimuli in the form of ‘’oddball’’ paradi-
gm, only in the state of rest. After analyzing values 
of amplitude and latency, they had not found any 
statistically significant difference. The only excep-
tion is that during ovulation the value of latency of 
P3 wave increases. The same results are observed 
by Tasman et al.7. O’Reilly et al., 2004.,compared 
the menses phase with the ovulation phase, using 
visual stimuli (word test). They found that there is 
statistically significant increase in the value of am-
plitude of P3 wave during menses. The difference 
in results in previous three studies could be attri-
buted to different tests used for evoking P3 wave. 
Our results partially correspond with Walpurgeret 
al., 2004.,and Tasman et al., 1999.,, because they 
show there is no statistically significant difference 
in values of amplitude and latency, in the state of 
rest. Observed increase in the value of latency du-
ring ovulation we could not confirm due to diffe-
rence in methodology. However, our results show 
statistically significant drop in the value of ampli-
tude of P3 wave on submaximal intensity during 
luteal phase, and that this statistically significant 
value correlates with the increase in progestero-
ne concentration. One of possible causes for this 
drop in amplitude value could be changes in basal 
temperature during luteal phase, because P3 wave 
is sensitive to temperature changes, both in exter-
nal and internal environment. Temperature in the 
testing room was continuous 24°C, hence it could 
be concluded that for the drop in amplitude are res-
ponsible changes in internal temperature. Recent 
studies confirm that during mid-luteal phase there 
is an increase in basal temperature and increase in 
body temperature during workout; in this period 
accumulated heat during physical exercise is libe-
rated more slowly and because of that there is big-
ger strain on cardiovascular system, and quicker 
onset of fatigue. It is believed that progesterone 
is responsible for this internal temperature change 

by pushing thermoregulatory receptor threshold 
higher, though the exact mechanism is not well 
understood (Janse de Jonge XA et al., 2003.). Ta-
sman et al., 1999.,and O’Reilly et al.,2004., also 
acknowledge the relationship between tempera-
ture and evoked cognitive potentials. O’Reilly et 
al., 2004.,state that progesterone could directly 
decrease brain excitability with it sedative pro-
perties. Research of Wingen et al., 2007.,indicate 
that progesterone could have direct influence on 
some structures of CNS by modulating functions 
without affecting state of consciousness. Because 
of varying results future research should be aimed 
at better understating of the relationship between 
progesterone, temperature, physical activity (stre-
ss) and cognition.

Conclusion

In conclusion we emphasize that changes of 
amplitude and latency of P3 wave registered abo-
ve certain regions of brain (Fz, Cz) in luteal pha-
se of menstrual cycle are the result of complex 
effects of progesterone. These effects consist of 
lowering efficiency of GABA transmission, throu-
gh GABAA receptors, by inhibiting glutamate de-
carboxylases. With this effect activating influence 
of reticular formation on amygdala is enhanced, 
which results in promotion of memory processes 
in limbic system. By its direct influence on thermo 
receptors in hypothalamus, progesterone affects 
thermoregulation, and increases body temperatu-
re, decreases liberation of accumulated heat, and 
puts more strain on cardiovascular system which 
quickens the onset of fatigue. Accumulation of 
water in the body during luteal phase, also by the 
action of progesterone, could, depending of its 
amount, increase excitability of the brain.

Within complex neurohumoral regulation of 
mental functions, we bring to consideration not 
only direct and indirect effects of progesterone 
and estrogen individually, but also their mutual re-
lationship, in the framework of dynamics of men-
strual cycle and pregnancy.

Based on the results and the experience of the 
previous studies, we have concluded that physical 
activity affects cognitive processes in the brain. 
In addition, menstrual cycle influences cognitive 
functions in luteal phase on submaximal intensity 
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of physical activity, through progesterone. This 
study draws attention to the necessity that during 
research of physical activity and evoked cognitive 
potentials, the studied subjects should be grouped 
by gender.
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Abstract

The role of psychological and behavioral fac-
tors is acknowledged by most clinicians and by 
published guideliness for the diagnosis and ma-
nagement of temporomandibular disorders. Much 
confusion remains in literature regarding the 
psychological and behavioral aspects of temporo-
mandibular disorders.

Aim of study addresses the behaviors and 
emotional states which may predispose, initiate, 
perpetuate or result from temporomandibular dis-
orders. This article explains how factors such as 
oral habits, anxiety, depression, chronic pain and 
patients beliefs are related to temporomandibular 
disorders.

It is important to recognize that various emoti-
onal conditions may also occur as a result of acu-
te or chronic pain. Conditions such as anger and 
hostility are not uncommon among temporoman-
dibular disorders patients who have experienced 
repeated treatment failures. These conditions may 
increase the patient suffering and concern. 

Key words: temporomandibular disorders, 
psyhological mechanisms, etiological factors

Introduction

The role of psychological and behavioral fac-
tors is acknowledged by most clinicians and by pu-
blished guideliness for the diagnosis and manage-
ment of temporomandibular disorders(TMD)1. 
Much confusion remains in literature regarding 
the psychological and behavioral aspects of TMD. 
Although there are many answered questions, 
the clinician is faced with patients who must be 
assessed and managed today. The authors believe 
that an understanding of behavioral, cognitive and 

emotional aspects of the various TM disorders is 
critical for the approporiate management2. Thus, 
in addition to the TMD literature, we have drawn 
on knowledge gained with other musculoscele-
tal disorders and from our clinical experiences to 
provide a clinically useful framework for viewing 
psychological and behavioral aspects of TMD3.

Aim of study
Aim of study addresses the behaviors, cogniti-

ons and emotional states which may predispose, 
initiate, perpetuate or result from temporomandi-
bular disorders. This article explains how factors 
such as oral habits, anxiety, depression, secondary 
gain, coping skills, chronic pain and patients be-
liefs are related to TMD.

Psychological factors and TMD
Psychological factors in TMD and other pain 

conditions are commonly discussed under three 
major headings: behavioral, cognitive and affec-
tive. Under each of these broad categories are se-
veral specific concepts. For example, the category 
of „behavioral“ includes oral habits, chewing, 
muscular tension problems and pain behaviora. 
In general, this category includes observable be-
haviors which people do or have done to them. 
The next category, „cognitive“, deals with what 
people think, believe or perceive. The belief that a 
symptom indicates a life-threathening illness, for 
example, fall under this category. The final cate-
gory, „affective“ deals with how people feel. This 
category includes emotional conditions such as 
anxiety, depression and fear. These three factors 
unteract with each other, with the environment and 
with the patients physical condition to determine 
the unique pain experience for each individual.
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To understand how behaviors, cognitions 
and emotions might be involved in a TMD, it is 
helpful to consider the sequence of events which 
is presumed to occur before the patient seeks care 
in the dental office. The individual first develops 
a muscle or joint sign. The individual must next 
become aware of the joint or muscle sign. Aware-
ness of a symptom, however, does not necessarily 
result in seeking care. The patient must be suffici-
ently concerned about the symptom to seek care. 
As described below, behavioral, cognitive and 
emotional factors play a role at each step of this 
process. It should be noted that patients may exhi-
bit paun behaviors, such as seeking care, with or 
without having pain or illness. A distinction must 
be made between illness and illness behaviors. A 
patient may have both or either independently. For 
example, a patient may have a non-symptomatic  
tumor or caries lesion and thus have an illness wit-
hout illness behaviors (complain, take medications 
and visit the doctor) without an identifiable illness.

It is important to note that a large percentage 
(80 – 90%) of the adult population develops a sign 
of TMD at some time during their life; however, 
only about 5% seek care. Survey data provided by 
Park et al.4 suggest that only about 30% individu-
als are aware of TMF signs. Of this group, only 
5% seek care. The majority of people with signs of 
TMD do not seek care. They may be unaware of 
the sign or they may be aware but not concerned. 
Stankovic et al.5 reported that the most common 
reason given by patients for not seekeng care, was 
that the symptom did not „bother“ them and they 
„can live with it“. Behavioral, emotional and co-
gnitive factors are important determinations in a 
patients decision to seek care.

Behavioral factors in TMD
Individuals may engage in a number of beha-

viors which may increase the probability of acqu-
iring or aggravating a joint or muscle sign. These 
activities include such behaviors as oral habits, 
jaw posturing, playing musical instruments or 
traumatic accidents. Trauma includes signifficant 
blows to the face as well as prolonged microtra-
uma which may occur with unfavorable loading 
during function, oral habits or posturing. A den-
tal exam or dental tretament may result in a TMD 

sign through prolonged opening of the mouth. The 
dental exam may also increase the chances that 
a patient will notice and be concerned about the 
symptom. Many patients, for example, are unawa-
re of jaw clicking and/or minor muscular pains un-
til these signs are called to their attention duri ng 
a TMD exam.

The literature generally supports the conclusi-
on that behaviors or habits which result in muscle 
overuse or strain can be an etilogical factor in a 
subgroup of TMF patients. Some of these beha-
viors such as a nocturnal bruxism appear to be 
stress-related6. Other muscle overuse problems 
may be occupational such as those related to use 
of musical instruments7. Chronic forward mandi-
bular posturing in a rethrognatic patient may be a 
problem for some patients.

There is little doubt that muscle overuse can 
result in acute pain symptoms. However, it is not 
clear how may patients have muscle overuse as a 
primary etiological factor. Although many pati-
ents report bruxism and oral habits related to their 
TMD, self-report measures may overstate the re-
lationship. It is clear that bruxism and other oral 
behaviors occur in a large percentage of the popu-
lation without being associated with TMD signs or 
symptoms, thus one must be cautious about attri-
buting etiological significance.

Although muscle overuse may result in acute 
muscular pain problems, prolonged tonic muscle 
hyperactivity has been questioned as  a mecha-
nism producing chronic pain problems. Navez et 
al.8 have argued that pain reduces agonist muscle 
activity and only slightly increase the antagonist 
activity. This slight increase in muscle activity 
is part of the normal protective adaptation rather 
than a cause of chronic pain. Thus, although, a 
bout of bruxism may cause muscular pain, this 
theory would predict tht the pain condition would 
not be maintained by a vicious  cycle of pain and 
muscular hyperactivity. Indeed most patients pain 
conditions do not become chronic but rather are 
most commonly self-limiting. With few excepti-
ons, our experience with self-injurious behaviors 
such as bruxism is that the pain is not chronic bur 
rather reccurent3.This reccurent and self-limiting 
character suggests periodic re-injury rather than 
chronic pain. Our clinical observations and rese-
arch on bruxism are consistent with the adaptive 
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model and do not support the „vicious pain cycle“ 
hypothesis of chronic pain. Although we focus on 
the etiological roles of oral behaviors, it is also 
crucial to recognize that oral behaviors, it is also 
crucial to recognize that oral behaviors and ha-
bits may result from TMD. For example, a habit 
of unusual jaw posturing may result from a pati-
ent attempting to avoid palcing pressure on tissue 
that is inflamed. Jaw movement may be signifi-
cantly altered by pain. Bragdon et al.9 ,for exam-
ple, showed that the velocity and amplitude of jaw 
opening movements are decreased by experimen-
tal pain in the masseter muscle. The interactive 
nature of oral behaviors and the signs and symp-
toms of TMD are clearly very complex and must 
be carefully considered on a case by case basis10.

It is important to note that our efforts in this 
review are intended to differentiate among acqui-
ring a sign, noticing a symptom, being concerned 
and finally, seeking care. We feel that recognition 
of these specific steps is critical as it helps explain 
why only a small portion of patients with signs of 
a TMD seek care. Behaviors such as oral habits 
and jaw posturing may in some case cause a TMD. 
In other cases the habit may simply increase the 
chances of the patient noticing a previously unno-
ticed symptom. The habit may involve movement 
which places pressure on tissue that may be tender.

Certain pain behaviors are elicited and mainata-
ined by enviromental contingencies such as  liga-
tion and other forms or reinforcement. This is the 
concept of secondary gain. Certain pain behaviors 
have obvios payoffs in terms of money, sympathy 
and/or avoidance of selected activities. An under-
standing of secondary gain provides insight as to 
why certain pain  complaints appear inconsistent 
with the observed physical pathology. The concept 
of secondary gain helps explain why certain pati-
ents continue to use the occlusal appliance long 
after signs and symptoms have been controled. 
Continued use of the appliance may provide evi-
dence that thay are „still sick“ and require special 
consideration from spouse, children or employer.

Cognitive factors
One of the most perplexing problems in TMD 

is the observation that although 80 to 90% of the 
population have a sign or symptom of TMD, only 

a small percentage, abot 5%, of patients seek care. 
It is recognized that the decision to seek care is 
not based solely upon the magnitude of the symp-
tom11. The patient must first become aware of the 
symptom, then be sufficiently concerned about the 
symptom to seek care. There are several cognitive 
considerations which help determine the patients 
responses to a symptom and decision to seek care. 
These include beliefs about the origin and signi-
ficance of the symptom in terms of its long-term 
consequences. Beliefs about perceived control 
and coping ability are also important.

Emotional factors
Emotional factors such as anxiety and depre-

ssion influence TMD as well as other pain con-
ditions in multiple ways. The importance of re-
cognizing emotional factors was recently shown 
in a treatment outcome study by Woda et al12. 
These investigators divided a group of TMD pa-
tients who had concurrent depression into three 
treatment groups: a splint-only group, an antide-
pressant group and one group who received both 
splint and antidepressant therapy. The combined 
splint and antidepressant treatment relieved both 
the pain and the depression. The single modality 
treatments were only partly successful in relieving 
the pain condition. Recent studies13,14 suggest that 
problems are more  to be found in patients with 
myofascial pain disorders than those with prima-
rily internal derangements.

It is important to recognize that various emoti-
onal conditions may also occur as a result of acute 
chronic pain15. Conditions such as anger and ho-
stility are not uncommon among TMD patients 
who have experienced repeated treatment failures. 
These conditions may increase the patient suffe-
ring and concern. Frustration and impatience over 
vague diagnosis and poorly defined treatment go-
als may add to the problem.

Prevalence and screening for depression and 
anxiety
Reports of the prevalence of anxiety and depre-

ssion in TMD vary. Oakley et al.16 reported finding 
depression in 28% of patients and anxiety in 24%. 
Twenty- six percent of 164 TMD patients studi-
ed by Fricton et al.17 were reported to be anxious 
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while 23% were found to be depressed. In a study 
of 368 chronic pain patients, Gerschman et al.18 

reported 17% with severe anxiety and 18% with 
severe depression. Although prevalence figures 
vary, it is clear that a significant of patients with 
TMD have anxiety and/or depression. The preva-
lence is sufficiently high to justify the routine use 
of  a screening procedure and current guidelines 
support this recomendation.

Schmidt and Carlson19 have reported hat pati-
ents can be initially screened for depression and 
anxiety by simple questions( do you characterize 
yourself as depressed, as being anxious or tense?). 
Litt et al.20 suggest that patients answering posi-
tively to either question be further evaluated for 
psychological factors. The sensitivity and specifi-
city of the questions for depression were 72 and 
83 respectively. For trait anxiety, the sensitivity 
and specificity of the anxiety question were 83 
and 47 respectively. The development and testing 
of a simple screening method, such as these two 
questions, increases the probability of the metod 
being incorporated into routine clinical practice.

Caution in dealing with psychological factors
It is critical to recognize that behavioral, emo-

tional and cognitive factors usually work in a po-
sitive manner to maintain a healthy system. Most 
pateints have positive attitudes, appropriate be-
liefs and coping skills which are adaptive. Altho-
ugh poorly studied, these adaptive behaviors and 
beliefs are responsible for keeping the majority of 
patients with TMD symptoms out of trouble.

Even behaviors such as bruxism may have a 
positive, adaptive, effect and joint adaptations 
related to moderate bruxism may work to stren-
gthen the system. Like physical conditioning, cer-
tain chronic oral habits may be adaptive. Even the 
resulting tooth wear may mofify tooth structures 
such that forces are more appropriately distribu-
ted. A history of moderate bruxism may make the 
system better able to withstand bouts of otherwise 
pathological levels of bruxism. Evidence for the 
positive adaptive role of certain types of bruxism 
comes from article of Janal et al.21. These inve-
stigators have recently presented evidence that 
balancing side contacts may protect the ipsila-
teral TMJ from excessive loading. They report 

less clicking as a function of age  in patients with 
balancing side contacts. One common cause of 
balancing side contacts is wear on the working 
canine which is often attributed to bruxism22. 
Thus  the tooth wear of bruxism may provide an 
occlusal condition which further strengthens and/
or protects the masticatory system23. The effects 
of oral habits will also depend upon the stability 
of the occlusal structure. Very little is known at 
this time about how occlusal schemes distribure 
the forces of bruxism. An understanding of oral 
habits will require their study in the context of the 
unique occlusal conditions24. Behaviors which are 
pathological for one individual may be adaptive 
forces for another individual25.

Conclusion

This article has provided a brief review of the 
various ways in which psychological and behavio-
ral factors may be involved. The intent was to pro-
vide a conceptually useful model for the clinician 
to use when considering the role of psychological 
factors in TMD patients. Experience in te clinic 
and laboratory during the past 10 years suggests 
that grouping TMD patients into two or three jo-
int-muscle clasifications is inappropriate patient 
management and questionable research strategy. 
Patient with TMD are often lumped into one or two 
groups and given tretaments without regard for the 
patients specific problem. Studies with these pa-
tients show 70 to 80 % improvement regardless 
of what treatments are applied. The result is that 
clinical research regarding patient management 
has not progressed significantly during the past 20 
years. One of the major purposes of this article is 
to emphasize the need for clinicians to attempt to 
identify the unique psychological and/or behavio-
ral factors  for the purpose of patient management 
and research. The same effort should be applied to 
the structural aspects of the disorders.
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Abstract

The purpose of this study was to discover the 
relations between the quality of subordinates and 
leader-member exchanges and their organizatio-
nal commitment level in a large Serbian hospital. 
Two questionnaires, LMX-7 and OCQ were used 
with a total of 359 returned questionnaires. For the 
OCQ, two subscales were created, one for measu-
ring value commitment and another for measuring 
commitment to stay. Correlations were determi-
ned between LMX and OCQ with the subscales. 
Employees who assessed their LMX as high also 
had high organizational commitment and value 
commitment levels, and a lower commitment to 
stay. Further, LMX and value commitment have 
a much stronger relationship than the relationship 
between LMX and commitment to stay. This stu-
dy revealed that LMX and organizational commi-
tment have positive connectivity in a non-western 
environment. Critical employee categories were 
also detected. Measures for improving their LMX 
and commitment are needed primarily for males, 
older employees, employees with longer tenure 
and employees with secondary education, bache-
lors and master’s degrees.

Leaders have strong influence on the commi-
tment of their employees, so these findings could 
have significant implications in the process of le-
adership modernization in Serbian hospitals. This 
is the first study measuring the influence of LMX 
on organizational commitment in a Serbian orga-
nization, and one among a few studies in a non-
western environment. Further, the study investiga-
tes the relationship between these two organizati-
onally important variables without incorporating 
other variables, as in a number of similar studies, 
which sometimes overly complicate the research 
and the findings.

Keywords: leader-member exchange, LMX, 
organizational commitment, OCQ, value commi-
tment, commitment to stay, healthcare sector.

Introduction

It has been a while since scholars and experts 
realized the importance of social exchange betwe-
en leaders and their coworkers in organizations. 
Graen and his colleagues (1-8) were among the 
first in research and theorization of this organizati-
onal variable, along with the influences that affects 
it and its outcomes. They developed what was first 
known as the Vertical Dyad Linkage theory (8), 
which has developed and grown to its today’s 
most well-known form, the Leader-Member 
Exchange (LMX) theory (9, 10). LMX has been 
linked to a wide variety of organizational varia-
bles in the past, such as job satisfaction, employee 
performance, employee behavior and organizatio-
nal commitment. Organizational commitment is a 
very important organizational variable, which has 
been investigated for half a decade, with intensi-
fication in the 70’s, 80’s and 90’s (11, 12-17). The 
main components of commitment are “strong be-
lief in and acceptance of the organization’s goals, 
willingness to exert considerable effort on behalf 
of the organization, and definite desire to maintain 
organizational membership” (11).

Strong leadership and organizational commi-
tment are crucial for the working conditions in 
which healthcare workers save lives every day. As 
opposed to the large number of researches on com-
mitment and leadership in developed countries, in 
Serbia there were just not enough researches and 
academic engagement to know at least the basic 
characteristics of these organizational variables in 
different working environments. The business and 
working environment, characteristics of the peo-
ple, culture and values are somewhat specific in 
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Serbia, so that academia and other experts should 
not just rely on foreign theory and research results. 
Foreign researches have given some indications 
that the quality of LMX is associated with orga-
nizational commitment, especially among (18, 19-
22), but there was generally not enough researches 
and evidence even abroad to support this in va-
rious work conditions. Researches are also needed 
to investigate in which ways LMX affects com-
mitment and to what extent. For example, Web of 
Knowledge search for keywords LMX and orga-
nizational commitment shows a small number of 
works related to these two variables.

The work presented in this paper departs from 
the general idea of strong leadership and commi-
tment importance for employees in organizations, 
especially for those in the healthcare sector. For 
this purpose, a research that reflects the connecti-
ons between LMX and organizational commitment 
has been designed. A large Serbian public general 
hospital with over one thousand employees was 
chosen as the subject for this research. The ma-
nagers of the hospital agreed that it is crucial to 
conduct research which will show to what extent 
the employees are committed, to what extent the 
leaders/managers affect the commitment of em-
ployees and also which groups of employees are 
critical and require immediate measures and chan-
ges. They also agreed to use the results presented 
in this paper and recommendations based on them 
as a starting point for the forthcoming changes and 
improvement in the process of modernization and 
transformation of Serbian state hospitals.

Theoretical background

Leader-member exchange theory
Leader-member exchange theory (LMX) is 

a relational, entity perspective approach to lea-
dership and relationships between leaders and 
members with the area of interest and focus on the 
behaviors and properties of individuals in interac-
tions with each other (23). At its center is the so-
cial exchange which occurs between leaders and 
members (10). According to LMX, leadership is 
composed of “three primary components: the cha-
racteristics of the leader; those of the follower; and 
the maturity of the leadership relationship” as it 
“occurs within the context of the leadership relati-

onship(9). Early LMX scholars (7, 8) argued that 
managers treat different subordinates differently, 
generally putting them into two groups, which are 
called ‘IN’ and ‘OUT’ groups. The members of 
the in-group form stronger and closer relationshi-
ps with their leaders that are known as high quality 
exchange relationships, while members of the out-
group form low quality exchange relationships 
with their leaders. High quality relationships are 
accompanied with high levels of mutual trust, res-
pect and obligation which results in subordinate 
job execution beyond job descriptions and impro-
ved performance, as opposed to low quality rela-
tionships which are accompanied with low level 
of trust, respect and obligation and subordinate 
execution of only what is requested from them in 
job descriptions (6, 10). This is in part due to addi-
tional support, attention and information which 
are given to subordinates from their leaders in 
higher quality relationships (1). In the newer lite-
rature, “the central concept of LMX theory is that 
leadership occurs when leaders and followers are 
able to develop effective relationships that result 
in incremental influence and thus gain access to 
the many benefits these relationships bring” (23). 
These effective relationships are called partnershi-
ps (10). Graen and Uhl-Bien (9) argue that these 
partnerships are built through three stages in the 
“life cycle” of leadership. In the first “stranger” 
stage the relationship and the exchange between 
the leader and the follower is entirely contractual 
with no incremental influence among them. Some 
relationships do not ever go far beyond this stage 
and they stay undeveloped and low quality. The 
second “acquaintance” stage is characterized by 
increased, equitable, but not absolute exchange 
between the leader and the follower in a form of 
a test for advancing to the final “mature” stage of 
the relationship, which brings very high quality 
relationships-partnerships followed with loyalty, 
support, long time span reciprocation exchanges, 
emotions and high incremental influence between 
the leader and the follower (9, 10).

The origins of LMX theory lies in the VDL – 
Vertical Dyad Linkage theory. With VDL, diffe-
rentiated dyadic relations between leaders and 
followers were discovered (1, 8). In sociology, the 
term ‘Dyad’ is used for denoting a group of two pe-
ople, the smallest possible social group. ‘Dyadic’ 
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is a word that is used for denoting interaction and 
communication of the mentioned groups. VDL’s 
focus is on the reciprocal influence processes in-
side differentiated vertical dyads of a superior and 
a subordinate. It means that managers are deve-
loping differentiated relationships with direct re-
ports, as opposed to earlier leadership approaches 
by which managers are using an average leadership 
style and develop same relationships with all of 
their followers (1, 8). The focus was generally on 
the leaders’ individual behaviors. In the next sta-
ge of theory development, the focus was moved 
from individual behaviors to the relationships and 
its outcomes, which changed the focus from VDL 
to LMX – Leader-member exchange theory (3). 
Important findings from this stage are: leaders’ 
and followers’ characteristics and behavior influ-
ence the development of the exchange relations 
taking place in the role creation process; high qua-
lity exchange relations have considerable positive 
effects for leaders, followers, departments, groups, 
teams and the whole organization; results of high 
quality exchange relations development and ma-
intenance are also very effective leadership proce-
sses (10). The next phase of development was on 
a much higher level and the traditional distinction 
between leaders and followers have been abando-
ned in favor of ‘partnerships’ between co-workers. 
Managers should make an offer to every subordi-
nate to develop a mutual partnership among them, 
so every employee has equal opportunities for a 
high quality relationship with their manager, ma-
king the whole process of leadership more equita-
ble. It is important that managers are encouraged to 
make these offers (3, 5). The decision on whether 
subordinates accept or this offer not is on them, 
but an equal partnership offer is crucial, because 
employees are well aware that if their manager 
treats them differently, this affects their perception 
of fairness (24). Employees who accept the offer 
and build high quality relationships with their ma-
nagers as a result have much higher performance 
than those subordinates who don’t accept the offer 
(3, 5). Also, higher quality relationships are related 
to lower turnover rates and higher perceptions of 
leader support (2). However, Dunegan, Uhl-Bien 
and Duchon (25) argue that LMX was in the past 
indeed connected to various organizational varia-
bles, but the proof for the links between LMX and 

turnover, and LMX and subordinate performance 
were inconsistent and required further investigati-
on. The fourth, final phase in LMX development 
is turned towards “systems of interdependent dya-
dic relationship” (10). A system level perspective 
was adopted to answer the “question of how diffe-
rentiated dyadic relationships combine together to 
form larger systems of network assemblies” (10).

Organizational commitment
Organizational commitment is a work related 

attitude (11, 17). Because attitudes influence our 
behavior toward objects, situations, persons or 
groups, the most simple way to define organiza-
tional commitment is to say it is an attitude that 
reflects the strength of the relation between an or-
ganization and its employees (26), or the extent to 
which an employee is loyal to his/her organizati-
on (27). Kanter (16) was one of the first do define 
commitment as the willingness of a social actor to 
give his/her energy and loyalty to a social system. 
In terms of organizational commitment, the term 
actor refers to employees and the term system re-
fers to an organization. Porter, et al. (11) defines 
organizational commitment as “a strong belief 
in and acceptance of the organization’s goals, a 
willingness to exert considerable effort on behalf 
of the organization, and a definite desire to main-
tain organizational membership” . Similarly, Bate-
man and Strasser (28) discuss that commitment is 
defined as “multidimensional in nature, involving 
an employee’s loyalty to the organization, willin-
gness to exert effort on behalf of the organization, 
degree of goal and value congruency with the or-
ganization, and desire to maintain membership”. 
Rusbult and Farrel (29) discuss commitment as 
“the likelihood that an individual will stick with a 
job and feel psychologically attached to it, whether 
it is satisfying or not”. According to Agnew, et al. 
(30) commitment can be seen as intent to stay 
and endure in a relationship, including long-term 
navigation toward involvement and feelings of 
psychological attachment.

At the beginning of commitment theory and 
research development, it was considered as a 
one-dimensional variable, but later approaches re-
cognized the need for the distinction between se-
veral types of commitment. The most recognized 
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approach to commitment type distinction is that 
of Meyer and his colleagues (31, 32-34) which 
makes a distinction between three types of com-
mitment: Affective, Continuance and Normative 
commitment in their Three-Component Model.

Meyer and Allen (35) argue that there can be a 
wide variety of factors which affect commitment 
development, but the strongest and most common 
factors are usually situational. Many researchers 
(15, 17, 35, 36, 37) investigated the influence of 
personal characteristics, mainly age, education, 
tenure and similar, on commitment and found 
connections between these two variables. Accor-
ding to Coe, Zehnder and Kinlaw (38) there are 
four critical conditions in the mind of people for 
building commitment in an organization: clear 
visions about core values and performance goals; 
influence over the job; competence to perform the 
job; and appreciation for the demonstrated perfor-
mance. According to Meyer, et al. (35) age and 
tenure have mostly weak correlations with com-
mitment. Further, external locus of control negati-
vely correlates, while task self-efficacy positively 
correlates with affective commitment. Moral and 
ethics have an important influence on commi-
tment, and this is highly expressed in public sector 
employees, because they have strong ethics (39).

Job characteristics and work related experien-
ces also have a strong influence on organizatio-
nal commitment (17, 35, 37). Meyer, et al. (35) 
found strong correlations between work-related 
experiences and commitment, especially affective 
commitment. The investigated variables were role 
ambiguity, role conflict and perceived organizatio-
nal support (35). Perceived organizational support 
is very important for building affective commi-
tment, by producing a felt obligation that helps 
in achieving organizational goals (40), as well as 
organizational dependability and trust (17). Com-
mitment can also be influenced by organizational 
changes, specifically affective commitment by 
changes in comfort related and competence rela-
ted work experiences; continuance commitment 
by changes in the budget, job security and alter-
natives; and normative commitment by changes 
in the perception of the investments that the orga-
nization makes in its employees (41). Johns and 
Saks (26) discuss that during recessions, a typical 
scenario is that employees have to stay in an orga-

nization they hate, which is related to low affective 
and high continuance commitment. Job security is 
an especially important antecedent of continuan-
ce commitment for employees in the public sector 
(39, 42). Continuance commitment is also often 
associated with antecedents like investments and 
alternatives. According to Meyer and Allen (36), 
there can be no continuance commitment if em-
ployees don’t recognize the alternatives.

Different levels of commitment can have vario-
us outcomes. Meyer, Allen and Topolnytsky (41) 
argue that “conditions that lead to changes in the 
nature of commitment can have important impli-
cations for employee morale, motivation, perfor-
mance and, ultimately, organizational success”. 
Angle and Perry (13) discuss that “a committed 
member’s definite desire to maintain organizatio-
nal membership would have a clear relationship 
to the motivation to participate”. In their research, 
they also found strong evidence for the claim that 
there is an inverse relationship between organiza-
tional commitment and employee turnover, which 
was supported and proved by numerous other re-
searches (11, 35, 36, 37, 43). Low absenteeism is 
also an important commitment outcome (36, 37, 
43), but only for affective commitment, because 
continuance and normative commitment lead to 
higher levels of absenteeism (35). For Steers (37), 
the most important outcomes of commitment are 
desire to remain, intent to remain, attendance, 
employee retention and high job performances. 
In their meta-analysis Meyer, et al. (35) found 
correlations between commitment and numero-
us other work related variables-consequences of 
commitment: negative correlation between com-
mitment and job turnover; negative correlation 
between affective commitment and absenteeism; 
positive correlations between affective and nor-
mative commitment and job performance; nega-
tive correlation between continuance commitment 
and job performance; positive correlations betwe-
en affective and normative commitment and orga-
nizational citizenship behavior; negative correlati-
ons between affective commitment and stress and 
work–family conflict; and positive correlations 
between continuance commitment and stress and 
work–family conflict.
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Method

Sample and procedure
The research was conducted in February and 

March 2012 in a large Serbian hospital with over 
1000 employees. A total number of 530 sets of 
questionnaires were distributed evenly in all de-
partments of the hospital to all employees, without 
focusing on a specific type of employee except 
for leaders in the highest positions in hospital 
(management), since the research had a member 
focus, i.e. the interest was on the members’ per-
ceptions about the quality of the leader-member 
exchange relationship and its impact on their com-
mitment. A total number of 359 valid questionna-
ires were returned. The return rate was 67.74%. 
This was a very decent return rate, considering the 
type of activity and employees, its importance and 
their high level of occupancy at work. The que-
stionnaires were completely anonymous and on 
every department, one person was in charge for 
their collection in a specially intended box. The 
questionnaires were all put together after the com-
pletion of the research and no distinctions were 
made among departments, because it was not the 
goal of the research.

Description of the sample
The majority of the respondents were females 

(77.20%); the males were in the minority (20.9%), 
while only 7 employees (1.9%) did not specify 
their sex. There were two significant age groups 
among respondents, first with the average age 
about 30 years and second with about 55 years 
as shown in figure 1 (1.67% did not answer this 
question). The arithmetic mean for age was 41.26 
years (SD = 11.045). Regarding tenure with the 
organization, the most important group had 10 ye-
ars of tenure (figure 2), with an average of 16.33 
years (SD = 10.739) (3.34% left this item blank).  
Tenure was given only in full years, months were 
not taken into consideration, so 0 years in analyses 
refers to employees with less than a year of tenure. 
Since the research was conducted in the healthca-
re sector, with specific types of activity compared 
to other types of organizations, there were eight 
types of education offered in the questionnaires, 
with the results: primary school (3.1%), secon-
dary school (69.9%), higher education (9.7%), 

faculty-bachelor’s degree (5.8%), master’s de-
gree (0.8%), doctors of medicine (2.8%), specia-
list doctors of medicine (7.2%) and other (0.3%). 
Only one employee (0.3%) did not provide the 
data for his education level. Considering that most 
respondents were with secondary school (nurses 
and administrative workers), it can be concluded 
that they were far more willing to complete the 
questionnaire than the others, since there is much 
higher percentage of medical doctors and specia-
lists than the percentages in this research. In or-
der for further analyses to be more concise and 
meaningful, respondents with higher education, 
faculty-bachelor’s degree and master’s degree 
were merged into a single group (with 16.3% par-
ticipation in the whole sample) for further use in 
the analyses. Considering its irrelevance, the type 
“other” was excluded from further analyses.

Instruments

Two questionnaires were used for the research: 
The quality of leader-member exchange was me-
asured with the concise LMX-7 questionnaire for 
members (4, 10) on a standard 5 item Likert Sca-
le. Identical questionnaires were given to every 
employee included in the research, so no leader-
member distinction was made among them, as the 
focus was on how employees as members evalua-
te their exchange with their leaders generally and 
what impact it has on their commitment, so they 
were all viewed as members. The area of interest 
of this research was not on specific leader-mem-
ber relationships. Employees were asked to assess 
the quality of the exchange relationship with all 
of their leaders generally. The LMX-7 is a one-di-
mensional scale and includes seven items with the 
response anchors differing with each item. This 
questionnaire was validated in a great number of 
researches (4, 10, 44-46). It is the most accepted 
questionnaire for measuring LMX. Cronbach’s 
alpha for this questionnaire in the present study 
was very high (α = .93). The validity of the que-
stionnaire was confirmed using principal compo-
nents analysis, the statistics are relevant according 
to Guttman-Kaiser criterion. Considering the qu-
antity of variance that the first component includes 
(70.653% of the total variance, Λ=4.946), the que-
stionnaire is one-dimensional and homogeneous. 
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All component saturations were above .76. The 
representativeness of the items according to the 
KMO criterion was significant (.923).

Organizational commitment was measured 
with the 15-item Organizational Commitment 
Questionnaire - OCQ (11), also measured on a 
standard 5-point Likert Scale from “completely di-
sagree” to “completely agree”. This questionnaire 
is the most widely used instrument for measuring 
organizational commitment (14, 35), with investi-
gated and proven psychometric characteristics and 
used in measuring commitment in a wide range of 
job categories (12). It includes items concerning 
the employee’s perceptions about their loyalty to 
the organization, their willingness to highly en-
gage in activities to achieve organizational aims 
and their acceptance of organizational values (11). 
Cronbach’s alpha for this questionnaire in the pre-
sent study was satisfactory (α = .881). The repre-
sentativeness of the items according to the KMO 
criterion was significant (.901). The validity of the 
questionnaire was confirmed using factor analysis, 
with principal components method. According to 
Guttman-Kaiser criterion results, two subscales 
were created, similar to the subscales of Angle 
and Perry (13). The first subscale (Cronbach’s 
alpha = .913, Λ=6.096, includes 40.639% of the 
total variance) refers to the respondents value 
commitment, which reflects their affective com-
mitment and includes items 1, 2, 4, 5, 6, 8, 10, 13, 
and 14. The second subscale (Cronbach’s alpha = 
.718, Λ=1.883, includes 12.550% of the total va-
riance) refers to the respondents commitment to 
stay, which reflects their continuance commitment 
and includes items 3, 9, 11, 12, and 15. The two 
subscales are negatively correlated (r = -.378), 
which reflects a weak relationship. Normative 
commitment was not measured in this research. In 
further analyses of the main scale, the items with 
reversed directions (items 3, 9, 11, 12 and 15) 
were recoded.

Data processing methods
The data in this research was analyzed comple-

tely with the SPSS statistics software. Analyzes 
included descriptive statistics, instruments check 
(Cronbach’s alpha, Guttman-Kaiser, factor 
analyses, representativeness, validity), analysis of 

the distribution of scores, descriptive statistics for 
scores (Mean, SD, Skewness, Kurtosis, Kolmo-
gorov-Smirnov), correlations, ANOVA, Post-hoc 
test - least significant difference (LSD), Analysis 
of covariance (ANCOVA) and t-test.

Research questions and hypotheses

Four main research questions were created for 
this research:

- Does high quality exchange with leaders 
exist among employees of the hospital?

- Are employees of the hospital committed 
to the organization and its goals?

- Do personal characteristics of employees 
affect their LMX and commitment level?

- Does the quality of exchange with leaders 
influence the commitment of employees?

The hypotheses created on the basis of the rese-
arch questions are:

- H1: Employees of the hospital have high 
quality leader-member exchange relations 
with their leaders. 

- H2: Employees of the hospital are 
committed to the organization.

- H3: Personal characteristics of employees 
influence their LMX and commitment 
level.

- H3.1: Differences in gender don’t affect 
LMX and commitment level.

- H3.2: Older and employees with longer 
tenure and higher education have higher 
levels of LMX and commitment.

- H4: The quality of the employee’s LMX is 
correlated with their commitment levels.

- H4.1: Employees with high quality LMX 
are more committed to the organization’s 
values.

Findings

Descriptive indicators for scores
LMX-7 – Mean = 21.349, SD = 6.2412, 

Skewness = -.102, Kolmogorov-Smirnov = .070; 
according to the results, the discriminability was 
not significantly disrupted;

OCQ – Mean = 48.91, SD = 10.804, Skewness 
= -.217, Kolmogorov-Smirnov = .052; the discri-
minability was not disrupted significantly;
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OCQ (value commitment subscale) – Mean = 
30.24, SD = 8.169, Skewness = -.268, Kolmogo-
rov-Smirnov = .063; the discriminability was not 
disrupted significantly;

OCQ (commitment to stay subscale) – Mean = 
17.40, SD = 4.398, Skewness = .212, Kolmogo-
rov-Smirnov = .073; the discriminability was not 
disrupted significantly.

t-test for differences between genders
The tests showed that there is statistically si-

gnificant difference in organizational commitment 
on the whole (t=-2.131, p≤0.05) and in value com-
mitment (t=-2.699, p≤0.01) depending on gender. 
Females had higher scores on the general OCQ 
and the value commitment subscale. The tests 

Table 1. t-test for differences between genders
Levene’s  test t test for independent samples

F p t df p group N M s

LMX-7 2.358 .126 -.608 342 .543 male 74 21.149 6.9216
female 270 21.644 6.0031

OCQ .317 .574 -2.131 318 .034 male 70 46.50 11.362
female 250 49.59 10.533

Value commitment 
subscale

.037 .848 -2.699 327 .007
male 72 28.14 8.411

female 257 31.07 8.070
Commitment to stay 

subscale 2.168 .142 .400 332 .690 male 72 17.53 4.753
female 262 17.30 4.203

Table 2 Spearman’s coefficients of correlation
Age Tenure

LMX-7
Spearman ρ -.134* -.190**

p (2-tailed) .012 .000
N 346 340

OCQ
Spearman ρ -.044 -.119*

p (2-tailed) .428 .035
N 322 317

Value commitment 
subscale

Spearman ρ .006 -.093
p (2-tailed) .914 .095

N 332 326

Commitment to stay 
subscale

Spearman ρ .105 .085
p (2-tailed) .054 .122

N 335 330

did not find significant differences for LMX. Ta-
ble 1 shows the results of the t-test for differences 
between genders. 

Age and tenure
The relationships of age and tenure with 

LMX and commitment were determined with 
Spearman’s coefficient of correlation. Negative 
relationships were detected between LMX and 
age, as well as between LMX and tenure. Older 
respondents and respondents with longer tenure 
assess the quality of exchange as lower than yo-
unger respondents and respondents with shorter 
tenure.

There is also negative relationship between 
commitment level and tenure. Employees with 

Table 3. Pearson’s correlations between concepts

Organizational 
commitment

Value 
commitment 

subscale

Commitment to stay 
subscale

LMX
Pearson Correlation .539** .553** -.311**

p (2-tailed) .000 .000 .000
N 321 330 335
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longer tenure are less committed to the organiza-
tion. Subscale analysis revealed negative corre-
lation between value commitment and tenure, 
positive correlation between commitment to stay 
and age, and weak positive correlation between 
commitment to stay and tenure. Table 2 shows the 
results of Spearman’s coefficients of correlation.

Education level
The ANOVA test noticed statistically signifi-

cant differences among subgroups of respondents 
with different education levels in LMX evalua-
tion (F (4; 344) = 3.058, p≤0.05). The LSD test 
showed that respondents with primary education 
and doctors of medicine more positively evaluate 
their exchange with leaders compared to other em-
ployees. However, LSD is very liberal and typi-
cally has a high Type I error rate.

In evaluating their commitment level, the ANO-
VA test noticed statistically marginal differences 
among subgroups of respondents with different 
education levels (F (4; 320) = 2.200, p=0.07). The 
LSD test showed that doctors of medicine more 
positively evaluate their organizational commi-
tment compared to respondents with high scho-
ol, bachelors and master’s degrees and specialist 
doctors of medicine. Value commitment subscale 
ANOVA analysis revealed statistically significant 
differences among subgroups of respondents with 
different education levels (F (4; 329) = 2.541, 
p≤0.05). The LSD test showed that respondents 
with primary education and doctors of medicine 
are more committed to the values of the organiza-
tion than other respondents. Commitment to stay 
subscale ANOVA analysis did not reveal any sta-

tistically significant differences among subgroups 
of respondents with different education levels (F 
(4; 334) = 1.927, p=0.11). Pearson correlations 
between LMX and commitment

There are significant connectivity between 
LMX and organizational commitment evaluation 
(r=0,539, p≤0.01), LMX and value commitment 
subscale (r=0,553, p≤0.01), and negative connec-
tivity between LMX and commitment to stay su-
bscale (r=-0,311, p≤0.01).

ANCOVA
In order to get more accurate and useful re-

sults, respondents with primary and high scho-
ol education were merged into one group in this 
test. Levene’s test for equality of error variances 
showed that the variance is homogeneous, which 
is a requirement for this analysis. LMX, age, tenu-
re, gender and education were used as predictors, 
while organizational commitment was used as the 
criterion (dependent) variable.

Covariance analysis showed that predictors 
LMX and gender had significant effect on or-
ganizational commitment (LMX: (F (1; 301) 
= 114.582, p≤.01, Partial η2=.276), gender: (F 
(1; 301)=5.587, p≤0.05, Partial η2=.018) ). The 
corrected value of squared multiple correlation 
shows that 29% of the total variance of the cri-
terion variable are explained with this set of pre-
dictors. Respondents that positively evaluate the 
quality of LMX also positively evaluate their or-
ganizational commitment (b=.909, p≤.01, Parti-
al η2=.276). Females are more committed to the 
organization in general (b=-6.738, p=.08, Partial 
η2=.010). Doctors of medicine and specialist doc-

Table 4. Tests of Between-Subjects Effects

Source Type III Sum 
of Squares df Mean Square F Sig. Partial η2

Corrected Model 11153.540a 9 1239.282 15.301 .000 .314
Intercept 7273.178 1 7273.178 89.800 .000 .230

LMX 9280.356 1 9280.356 114.582 .000 .276
Age 66.305 1 66.305 .819 .366 .003

Gender 452.537 1 452.537 5.587 .019 .018
el 491.278 3 163.759 2.022 .111 .020

Gender * el 119.362 3 39.787 .491 .689 .005
Error 24378.833 301 80.993
Total 773352.000 311

Corrected Total 35532.373 310
R Squared = .314 (Adjusted R Squared = .293)
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tors of medicine are also more committed to the 
organization compared to other respondents, alt-
hough the effects of education do not have high 
significance.

Discussion

Some scholars already emphasized the impor-
tant connections between LMX and organizational 
commitment (18, 19-22). However, most resear-
ches do not reveal anything deeper than the simple 
notation that LMX correlates with organizational 
commitment. For example, Gerstner and Day (22) 
conclude that LMX is consistently correlated with 
commitment, but they don’t reveal anything signi-
ficant about the nature of this relationship. Some 
of the researchers, who have previously conducted 
similar studies (19, 20) also noted that it is difficult 
to find research that incorporates LMX as an ante-
cedent of commitment and that only a few studies 
deal with this issue. Joo (20) tried to go further 
and deeper in explaining the relationship betwe-
en these two variables, however he measured only 
affective commitment and provided only the basic 
analysis and just discussed that LMX is indeed re-
lated and has impact on commitment. Kang and 
his colleagues (19) made an interesting observati-
on in favor of the necessity to conduct research on 
the impact of LMX on organizational commitment 
in various working environments that most of the 
researches incorporating LMX and commitment 
have been conducted in western developed eco-
nomies. It also seems that in the majority of these 
researches LMX as an antecedent of organizati-
onal commitment, analysis of their relationship 
and their importance are lost in the chaos between 
many other variables measured in these someti-
mes over complicated studies. Another problem is 
that these studies often use different instruments 
for measuring both LMX and commitment, so the 
findings cannot be homogenous and completely 
comparable. In some researches, LMX is only used 
as a mediator variable (21). This study intended to 
contribute in solving at least two main issues no-
ticed, the necessity to conduct researches outside 
western settings, and the unnecessary complication 
of studies incorporating LMX and commitment. It 
also had the intention to go further and deeper in 
explaining the relationships of these variables.

Discussion of the findings
H1, which proposes that employees have high 

quality LMX with their leaders, was partially 
supported with descriptive statistics. H2, propo-
sing that employees are committed to the organi-
zation, also received partial support. The analyses 
showed that there is much empty space for impro-
ving the employees LMX and commitment. Per-
sonal characteristics have significant influence on 
both of the variables tested. Therefore, H3, sugge-
sting that personal characteristics of employees 
influences their LMX and commitment level, re-
ceived full support.   Females are more committed 
to the organization and to its values. It is known 
that females are typically drawn to the healthcare 
sector because of their nurturing attitudes.

 LMX was not affected by gender, so H3.1, 
proposing that differences in gender do not affect 
LMX and commitment level was supported only 
for LMX. Age, tenure and education analyses re-
vealed very unexpected results. Regarding age 
differences and tenure, analysis showed that older 
respondents and those with longer tenure have 
lower LMX. Respondents with longer tenure are 
also less committed to the organization generally 
and to its values, while their commitment to stay 
increases with age and tenure. The presumption is 
that older and employees with longer tenure are 
more objective in evaluating their LMX and com-
mitment. As time passes, they are more informed 
about the reality. The shock of facing the reality 
can have significant impact on people. The results 
can be perceived through the self-determination 
theory, which points on the autonomous behavi-
or regulation style through the integration of life 
experience and personality disposition in a unique 
system of the self (47, 48). 

They also realize that as they get older that 
finding another job will get harder, so the job se-
curity granted to them as to most public service 
organization employees in Serbia leads to higher 
commitment to stay. Higher LMX and value com-
mitment had respondents with primary education 
and doctors of medicine than others, while doctors 
of medicine are generally most committed to the 
organization. The ANCOVA test added specialist 
doctors of medicine to the list of generally most 
committed, but with small significance. High le-
vels of LMX and commitment among employees 
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with only primary education was indeed a surpri-
se. As age, tenure and education do not influence 
LMX and commitment in the expected way, H3.2 
is not supported.

The most important analysis in this study is 
the correlation analysis between LMX and com-
mitment. The tests confirmed the results of many 
earlier studies (18, 19-22) that LMX and com-
mitment are significantly positively correlated. 
Further, analysis revealed that respondents with 
high quality LMX are more committed to the 
organization’s values (positive correlation) and 
have lower level of commitment to stay (negati-
ve correlation). Employees with higher LMX are 
more likely to engage themselves in achieving the 
values of the organization, however they leave ea-
sier from the organization, which reflects affective 
commitment towards the organization. The AN-
COVA test also confirmed the connection between 
LMX and commitment and revealed that 29% of 
the total variance of organizational commitment 
is explained with predictors LMX and age. Thus, 
H4, proposing that LMX correlates commitment 
is supported with high certainty. H4.1, proposing 
that employees with high LMX have higher va-
lue commitment, is also supported with great con-
fidence.

Conclusions and implications
Different economic and cultural conditions can 

reveal different facts about the nature of impor-
tant organizational variables, in this case about 
the exchange between leaders and members and 
organizational commitment. As mentioned befo-
re, most of the studies conducted on both LMX 
and organizational commitment were in western 
environments. Thus, non-western environments 
had little influence on the theory and practice de-
velopment. Therefore, sometimes the theory does 
not correspond to the characteristics of these cul-
tural and business environments.

The main findings in this study revealed that 
LMX and organizational commitment have posi-
tive connectivity in a non-western environment. 
It was also revealed that LMX and value commi-
tment have much stronger relationship than the re-
lationship between LMX and commitment to stay, 
which is a negative relationship. Critical employee 

categories were also detected. Measures for im-
proving their LMX and commitment are needed 
primarily for males, older employees, employees 
with longer tenure and employees with secondary 
education, bachelors and master’s degrees. The 
conclusion is that leaders and leadership have 
strong influence on the commitment of their em-
ployees, so these findings could have significant 
implications in the process of leadership moder-
nization in Serbian hospitals. Knowing how im-
portant commitment can be among healthcare 
workers, greater attention needs to be given to le-
adership in Serbian hospitals.

Recommendations for future research
Further researches are needed in other he-

althcare facilities in Serbia and in the region and 
also in different private and public manufacturing 
and service organizations outside the healthca-
re system. Data should be collected from many 
different business environments in the region to 
know more about the influence of LMX on orga-
nizational commitment. According to Perry (39), 
moral and ethics have an important influence on 
commitment, and this is highly expressed among 
public sector employees, because they have strong 
ethics. It would be interesting to incorporate moral 
and ethics as moderator variables in further studi-
es examining the influence of LMX on organizati-
onal commitment.
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Abstract

Background: Many endogenous and exoge-
nous elements influence the process of nursing 
professionalization, forming the three core dimen-
sions of professionalization:  knowledge, power 
and ethics. Following theoretical starting-points, 
our leading thesis is that in the case of Slovenia 
nursing is developing gradually into profession. 
Deriving from cross-sectional survey which em-
braced twenty health care organizations our goal 
is to explore key elements of nursing professiona-
lization in Slovenia. 

Methods: Survey data were analyzed using 
descriptive statistics, contingency analysis (chi-
square test) and ordinary least squares multiva-
riate linear regression with and without control 
variables (robustness test), both based on indexa-
tion. For nursing professionals and members of 
professional management adjusted questionnaire 
was designed. 

Results: Professional attributes in Slovenia 
are present in nursing professionals aged more 
than 51 years with more than 26 years of working 
experiences, employed on primary level of health 
care system, involved in ELP for at least 5 times 
per year and reading more professional nursing 
journals. They perceive that the acquisition of new 
specific knowledge means contribution for their 
HCO and raising their expert power as well. 

The presence of LLL, professional autonomy 
and specific knowledge in nursing indicate rather 
clear and statistically significant positive impact, 
while ethics in nursing only marginal statistically 
significant positive impact on nursing professio-
nalization. 

Conclusions: Identification of professional 
elements in some segments of the nursing popula-
tion in Slovenia allows further educational and po-
licy planning as well as research into  implications 
for nursing practice and quality of care in general. 

Keywords: professionalization, nursing, nur-
sing professional, health care.

Introduction 

Professionalization can be defined as a strategy 
of occupational groups when trying to control the-
ir own market position. In addition, professiona-
lization  should be understood as a special type 
of (collective) professional control in the market 
rather than just a list of characteristics that define 
immutable foundations of certain professions and 
professional. [1] Literature emphasizes key criti-
cal dimensions of professionalization as knowled-
ge, power and ethics. [2-3]

Considering these dimensions only few profe-
ssional groups achieve a high level of professio-
nalization, mainly because professionalized occu-
pations take up resources and thus prevent access 
to them to other occupations. However, a lot of 
occupations failed  on this path in order to enhance 
own power, prestige and influence. How far they 
succeed is essentially an empirical question. The 
literature mentions the concept of nursing as semi-
profession, due to non-separation of basic scienti-
fic knowledge and a greater tendency to emphasi-
ze the skills, or inadequate theoretical knowledge 
and low power of self-regulation. [3-6]

Our research considered professions as a de-
centralized form of social control and the action of 
professional groups members based on knowled-
ge, power and ethical values  . We focused on nu-
rses professionals aiming to identify nursing pro-
fessionalization elements in S lovenia. The basic 
thesis of our research is that in the case of Slovenia 
nursing is developing gradual l y into profession 
when achieving some significant professionaliza-
tion attributes.

In HCO nursing professionals should be un-
derstood as knowledge workers, characterized by 
combination of autonomy and responsibility for 
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quality and safe treatment of most complex pati-
ents. [7] Nursing professionals in HCO represent 
the thinking human capital, since during educati-
on and LLL their active knowledge increases and 
regularly recombines, thus making their exploi-
tation and recombination of existing knowledge 
more effective. Note that following human capital 
theory short-run nursing education “costs” mean 
long-run investment outlays which increase the 
stock of human capital, thus raising average in-
dividual working productivity and finally wages. 
When developing knowledge strategy we define 
nursing professionals as “bimodal learners”, i.e. 
simultaneous knowledge creators and knowledge 
exploiters respectively [8-19]

Results

As indicating in Table 1 there is relatively 
small proportional difference between active and 
sampled population educational structure of nur-
sing employees.

The majority of respondents (44.9%, n = 284) 
are employed in the tertiary  level of health care;  
the others belong to primary (30.6%, n = 194) and 
secondary health care level (22.9%, n = 145) . 

Women prevail in the sample (93.7%, n = 546, 
N = 15,843); the prevalence of women is statisti-
cally significant at all levels of health care (M = 
1.06, SD = 0.244, p = 0.018, χ2 = 8.084), indica-
ting strong nursing feminization. 

The group aged from 41 to 50 years dominates 
significantly only at the primary health care level 
(n = 572, M = 2.37, SD = 0, 982, p = 0.000, χ2 = 
37, 883), while at the secondary and tertiary level 
younger respondents prevail (from 31 to 40 years).

When taking into account working years, the 
group of more than 26 years of working experi-
ences dominates significantly at the primary level 

Table 1. Comparison between active population’s educational structure and the sample 
Education degree Active population* Sample

Postsecondary education N = 1329 25,12 % n = 127 22,20 %
Diploma level education N = 3655 69,10 % n = 383 66,96 %

Degree  level education, BSc N = 281 5,32 % n = 48 8,39 %
Postgraduate education N = 25 0,47 % n = 14 2,45 %

Total N = 5290 100 % n = 572** 100 %
Notes: *Data source: database of Nursing and Midwifery Chamber of Slovenia, 2nd January  2011. **61 questionnaires (of 
633 delivered) were incomplete.

(n = 572, M = 3.66, SD = 1.845, p = 0.000, χ2 = 
40.313). At all health care levels the distribution 
of respondents differs significantly with respect to 
working years: the group from 6 to 10 years pre-
vails at the secondary, while the group from 0 to 5 
of working years at the tertiary level. Concerning 
achieved professional degree the health care levels 
clearly differ, with diploma level education more 
present at the primary health care level. The cha-
racteristics of  working position/function in Slove-
nian HCO is that team nurses dominate (43.5%, n 
= 250). The shares of others are smaller: ward nur-
se, head of clinical/departmental nursing activities 
(head of one ward), head of clinical/departmental 
nursing activities (head of several wards) and head 
of all clinical/hospital activities (Head of nursing) 
(1.0%, n = 6) (n = 575, M = 1.87, SD = 0.859, p = 
0.109, χ2 = 13.096). The distribution of nurse pro-
fessions with respect to working position/function 
is rather different at all health care levels. Group 
of ward nurses prevails at primary and team nur-
ses at tertiary level (see Table 2).

Participation in education and learning 
process
Participation in ELP from 1 to 2 times per year 

is present at all levels of health care system (n 
= 575, M = 1.87, SD = 0.859, p = 0.074; χ2 = 
11.513). More precisely, participation in ELP  is 
varying  from 3  to 4 times at the primary and from 
1  to 2 times at the secondary as well as tertiary 
level of health care system (see Table 2).

Active partitipation in education and 
learning process
The active participation in ELP is significantly 

most frequent from 1 - to 2-times at all levels of 
health care system  (n = 580, M = 1.52, SD = 



HealthMED - Volume 6 / Number 11 / 2012

Journal of Society for development in new net environment in B&H 3817

Table 2. Demographic characteristics of the sample
Working years Primary level (%) Secondary level (%) Tertiary level (%)

from 0 to 5 10,8 17,9 23,5
from 6 to 10 9,7 21,7 16,7
from 11 to 15 9,2 18,9 14,6
from 16 to 20 15,7 7,5 8,5
from 21 to 25 22,2 17 17,4

upper 26 32,4 17 19,2
Total 100 100 100

Education Primary level (%) Secondary level (%) Tertiary level (%)
Higher professional 

degree 24,2 18,6 19

Higher education 67,2 51,7 65,1
Under degree, BSc 

degree 5,5 5,5 10,6

Specialization and master 1,5 0 3,9
Total 948,4 100 98,3

Working position Primary level (%) Secondary level (%) Tertiary level (%)
ward nurse 45,9 35,3 33
Team Nurse 38,8 43,7 46,5

Head of one ward 9,3 16,8 16,8
Head of several wards 4,4 3,4 2,9

Head of nursing 1,6 0,8 0,7
Total 100 100 100

Participation in ELP Primary level (%) Secondary level (%) Tertiary level (%)
Never 5,9 2,8 8,2

from 1- to 2-times 34,4 48,1 41,6
from 3- to 4-times 41,4 30,2 30,5

5- and more 18,3 18,9 19,7
Total 100 100 100

Active participation in 
ELP Primary level (%) Secondary level (%) Tertiary level (%)

Never 73,2 75,7 56,4
from 1- to 2-times 17,5 19,6 29,3
from 3- to 4-times 2,2 1,9 7,5
from 5- and more 7,1 2,8 6,8

Total 100 100 100
Knowledge acquisition as 

acquisition for HCO Primary level (%) Secondary level (%) Tertiary level (%)

Yes 85,6 79 78,4
No 2,8 4,8 8,4

Do not know 11,6 16,2 13,2
Total 100 100 100

Legend: Gray color in the table represents the center of gravity of outcome.
  ELP – Education and learning process
  HCO – Health Care Organizations

0.846, p = 0.000, χ2 = 25.604). At the same time, 
the group of respondents who have never been ac-
tive in ELP is relatively large (65.4%, n = 373). 
Most active participation is identified at the ter-
tiary level. 

Organizational knowledge acquisition
Irrespective of health care level most respon-

dents agree with the statement that personal acqu-
isition of new knowledge represent the acquisition 
for his/her HCO (n = 569, M = 1.33, SD = 0.702, 
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p = 0.091, χ2 = 8.014). The highest agreement was 
at the primary and the lowest at the tertiary level. 

Indexation and linear OLS regression 
model 
First a-priori indexation has been formed, i.e. 

set of six professionalization indexes based on si-
gnificant items from questionnaire and represen-
ting input variables, i.e. components of research 
model (see Figure 1 and Figure 2 respectively). 
Each index is formed as sum of only those items 
which are conceptually linked as well as theore-
tically consistent with certain professionalization 
elements, following Abbott’s [20] seminal work. 

Nursing professionalization index is formed as 
sum of six items indicating respondent’s attitudes 
about the extent of reading corresponding acade-
mic articles, key competencies awareness, profe-
ssion self-perception, and self-interest to stimulate 
professional development. Index of professional 
autonomy in nursing comprises four items reflec-
ting respondent’s perceptions about possibility to 
judge/assess co-workers’ work, the level of auto-
nomy in decision making and in identification of 
entire patient’s needs.

Index of LLL in nursing embraces 13 items 
describing mainly the extent to which respondents 
agree LLL contributes to personal development 
and better performance, as well as to health care 
development, expert knowledge upgrading, orga-
nisational commitment, motivation at work etc. 
Index of knowledge in nursing is composition 
of 12 items, measuring respondent’s attitudes re-
ferring to how much knowledge enables flexibi-
lity, innovativeness, quality, power and influence 
at work as well as introduction of new treatment 
methods, value creation and progress in nursing.

Index of power for professional decision making 
consists of 11 items which measure respondent’s 
perceptions about professional power in nursing, 
e.g. the extent of exclusivity in use of professio-
nal knowledge, work improvements, autonomy 
at work, control or responsibility delegation to 
subordinated employees etc. Index of ethic in nu-
rsing reflects respondent’s attitudes about norms, 
internalisation of values in nursing and linking 
ethic behaviour with LLL too. The selection of 
items which are built-in partial index (i.e. “inter-

nal” consistency) has been tested with Cronbach 
α test. The values of Cronbach α indicate rather 
high reliability level of our index formation (see 
Table 3).

Our model analysis consists of two steps. 
Accordingly to our basic thesis we wanted to ve-
rify first the »internal« relationship between for-
matted indexes in order to identify statistically 
significant elements of nursing professionalizati-
on. Therefore, OLS linear regression model was 
designed as depicted in Figure 1, assuming nur-
sing professionalization as dependent and other 
indexes as independent variables.

Linear OLS regression with a small risk confir-
med that nursing professionalization significantly 
and positively depends on knowledge created in 
nursing, lifelong learning in nursing, and professi-
onal autonomy in nursing. Ethics in nursing has 
only marginal positive impact on nursing professi-
onalization. Linear regression indicates index of 
power to have no significant positive impact on 
professional decision making in nursing (see Ta-
ble 4 and Figure 1).

Key elements of nursing professionalization 
in Slovenia identified in our analysis are thus the 
following:

 - Knowledge in Nursing: with enabling 
continuous combination of experiences, 
values, information and professional 
understanding, it represents a framework 
for gaining new experiences and 
information in nursing.

 - Lifelong Learning in Nursing: it refers to 
organized and systematic education and 
training in which individuals cooperate in 
knowledge acquisition and sharing, as well 

Figure 1. Regression model with independent varia-
bles 
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Table 4. Significance of nursing professionalization elements (Stepwise method)

Model
Unstandard.
coefficients

Standardized 
coefficients t Sig.

B Std. error Beta

1 (Constant) 1,796 0,087  20,745 0,000
Index of professional autonomy in nursing 0,401 0,033 0,459 12,256 0,000

2
(Constant) 0,987 0,122  8,092 0,000
Index of professional autonomy in nursing  0,326 0,032 0,373 10,253 0,000
Index of knowledge in nursing 0,284 0,032 0,323 8,876 0,000

3

(Constant) 0,927 0,121  7,67 0,000
Index of professional autonomy in nursing  0,301 0,032 0,345 9,483 0,000
Index of knowledge in nursing 0,182 0,039 0,207 4,651 0,000
Index of lifelong learning in nursing 0,147 0,034 0,196 4,354 0,000

4

(Constant) 0,869 0,124  7,018 0,000
Index of professional autonomy in nursing  0,306 0,032 0,35 9,626 0,000
Index of knowledge in nursing 0,171 0,039 0,195 4,345 0,000
Index of lifelong learning in nursing 0,132 0,035 0,176 3,814 0,000
Index of ethics in nursing 0,043 0,021 0,076 2,04 0,042

Dependent variable: index of nursing professionalization

Table 3. Reliability of index formation 

Index of nursing 
professionalization

Index of 
professional 
autonomy in 

nursing

Index of 
LLL in 
nursing

Index of 
knowledge 
in nursing

Index of 
power for 

professional 
decision 

making in 
nursing

Index of 
ethic in 
nursing

Cronbach 
α 0,75 0,63 0,88 0,87 0,88 0,64

as in new skills developing for effective 
job performance.

 - Professional Autonomy in Nursing: 
legal or political right which prevents 
interference from other professions in own 
activities, control over the system of special 
knowledge and existence of code of ethics 
(public assurance that the profession can 
be trusted). 

 - Ethics in Nursing: ethical behavior which 
depends on the intensity of LLL including 
creation of judgments that internalizes the 
values   of nursing. 

Regression model with control variables 
(robustness test)
Concerning the existence of different interme-

diate variables affecting nursing professionaliza-
tion elements the second step of our research was 

so to broaden starting research model (in Figure 1) 
with assumed causal links between nursing pro-
fessionalization indexes and certain control varia-
bles as depicted in Figure 2. 

Figure 2. Broadened research model with assumed 
causalities
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Table 5. Nursing professionalization elements in Slovenia (left) and the impact of control variables (right)
Nursing professionalization elements 

(independent variables)
Control variables

(independent variables)
Power to take nursing professional decision 

t = 0,291; p = 0,988
Age of respondents 
t = 3,233; p = 0,001

Lifelong learning in nursing 
t = 3,814; p = 0,000

Working years 
t = 3,214; p = 0,001

Professional autonomy in nursing 
t = 9,626; p = 0,000

Level in the system of health care 
t = -2,023; p = 0,044

Knowledge in nursing 
t = 4,345; p = 0,000

Gender
t = 0,198; p = 0,843

Ethics in nursing
 t = 2,040; p = 0,042

Degree
t = –0,71; p = 0,478
Working position 

t = –0,228; p = 0,820
Investing in employees LLL from HCO

t = 1,057; p = 0,291

In order to verify the robustness of research 
model in multivariate linear regression we intro-
duce control variables: gender, age, working ye-
ars, degree, work position/function in health care 
organization, level of health care system and in-
vestments of top management in employees (Ta-
ble 5). Regression analysis indicates that only two 
control variables, i.e. age and working years have 
a significant positive impact on the level of health 
care and marginal significant impact on nursing 
professionalization. The analysis does not demon-
strate significant positive impact of other varia-
bles. There is significant positive and marginal im-
pact of some control variables (age, working years 
and level of health care) on the index of nursing 
professionalization.  

Age influences positively on participation in 
education and learning process (most in group 
between 41 and 50 years), reading professional 
nursing journals (most in group above 50 years), 
work performance self-assessment and field pro-
motion (most in group from 51 and more years). 
Working experiences are in strong connection with 
the participation in ELP, and reading professional 
nursing journals too - the greater the former the 
stronger the latter. Therefore we can conclude that 
nursing professionalization seems to be significant 
more present in slightly older rather than younger 
nursing professionals. Note that more detailed in-
terpretation of causalities between nursing profe-
ssionalization and control variables above needs 
to be abstracted here due to exceeding the key 

purpose of our study. However, this issues deserve 
anyway further theoretical and empirical research.

Discussion and conclusion

The key finding of our research is that primary 
level of health care gives obviously more potential 
and motivation for nurses to achieve higher level 
of professionalization.

Based on quantitative analysis we identified 
fundamental characteristics of nursing professio-
nalization, i.e. knowledge, power and ethics go-
ing hand in hand with our basic thesis. Further, 
we found that nursing professionalization can be 
understood as human capital upgrading. Most of 
respondents agreed that nurses’ knowledge acqu-
isition represents an improvement also for HCO. 
Simultaneously, the majority of the respondents 
favors nursing professionalization, professional 
autonomy and LLL in nursing.  

These findings are in concordance with litera-
ture [1, 4, 20] so we might conclude that nurses in 
Slovenia are undergoing a similar process as has 
been reported in other countries. However, hie-
rarchical structure of Slovenian health care and 
the central role of medical doctors is not entirely 
supportive to increased knowledge and power of 
the nursing workforce and their more autonomous 
role in relation to health care users. This tension 
might be resolved in the future with more equal 
collaboration between nurses and doctors, but also 
bring about possibilities of conflicts.
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List of abbreviations:

ELP – education and learning process
HCO – health care organization
LLL – lifelong learning
OLS – ordinary least squares
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Abstract

Attention-deficit/hyperactivity disorder (ADHD) 
is a chronic condition that affects pre- or very 
young schoolchildren. It often persists into ado-
lescence and adulthood - with some changes in 
symptoms. Basic ADHD symptoms include diffi-
culty sustaining attention, impulsive behavior and 
hyperactivity. Our research problem was to deter-
mine if physical exercising will exert any influen-
ce on children’s psychological performance, more 
exactly if physical exercising can eliminate nega-
tive effects of ADHD affecting children’s behavi-
or and thus enhance their health. Research subject 
is psychological indicators of behavior (ten indi-
cators according to Iowa Conners Rating Scale) of 
ADHD children observed prior, during and after 
the physical exercising treatment. Bearing in mind 
that up to now ADHD treatment ensued medicati-
ons with numerous toxic side effects our research 
aim was to determine ways physical exercising 
can help young school children with ADHD so as 
to reduce or eliminate use of medications.

Keywords: ADHD, inattention, hyperactivity, 
physical activity

Introduction 

Attention-deficit/hyperactivity disorder re-
ferred to as ADHD is a chronic condition that 
affects pre- or very young schoolchildren. It of-
ten persists into adolescence and adulthood - with 
some changes in symptoms. Basic ADHD symp-
toms include difficulty sustaining attention, im-
pulsive behavior and hyperactivity [3]. According 
to the research conducted by Cordest, ADHD  
prevails in 3 to 5% of preschoolers. ADHD  is 4 
to 9 times more often to diagnose in boys than in 
girls. The very start of ADHD  dates back in early 
childhood and cannot be recognized before school 
attending. Also ADHD encompasses intellectual 
functions. When administered intelligence tests  

ADHD children scored 7 to 15 points less sco-
res compared to the control group, children wit-
hout ADHD [5]. ADHD  affects children’s deve-
lopment manifolds and depending on children’s 
age can manifest itself in poor performance in 
school, troubled social relationships, struggle with 
low self-esteem, increased risk of injuries, alco-
hol, smoking and drug abuse and other delinquent 
behavior in jobs or elsewhere. To diagnose ADHD 
on time is of paramount importance so as to start 
treatment as soon as possible and eliminate nega-
tive effects of non-treated syndrome [8]. Althou-
gh etymology and pathogenesis of ADHD is still 
obscure there is an extensive body of research to 
acclaim its neuro-biological and genetic causes. 
Patophysiological research and brain function re-
cording point to dysfunction of the front-sub cor-
tical  pathways and the disorder of dopaminergic 
and noradrenergic system [4]. 

The aim of our research is to determine impact 
of physical activity to behavioral and psychologi-
cal disorder among children with ADHD. Basic 
assumption of our research is that physical exer-
cising is the best antistress program and fully de-
vised set of exercises can significantly affect the 
final outcome of this state. One should treat such 
a serious disorder interdisciplinary and teamwi-
se. Therapeutical team should encompass child 
psychologist, defectologist, kinezitherapist, nur-
sery teachers and family.

Methods

Subjects
Research was conducted on a sample of 26 

schoolchildren (19 boys and 7 girls), aged 7 to 10 
(мean age is 9.04)  with confirmed ADHD after the 
examination of the neurologist and child psycho-
logist (DSM IV-TR classification for ADHD dia-
gnosis).
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Precondition for group inclusion:
- ADHD lasting at least for two years.
Precondition for group exclusion:
- verified organic substrate of syndrome 

(verified tumor or brain stroke or 
posttraumatic or inflammatory 
encephalopatia),

- chronic organic psycho syndrome or 
oligofrenia, and

- cardiological insufficiency contradicting 
physical exercising.

Control group was composed of ten ADHD di-
agnosed children non treated with physical exer-
cise.

Measurements
ADHD was monitored by the Behavior Scale 

in the form of the set questionnaire - Iowa Conners 
Rating Scale. Each indicator was marked by gra-
des 0 to 3. Grade 0 meant total absence of the va-
lue for the observed indicator while the highest 
grade 3 meant the biggest presence of the obser-
ved indicator. Testing was performed prior to the 
exercising and at the end of each month in three 
months interval and the result was shown in scores 
of points. Rating scale at the beginning and in the 
end of exercising was done by child neuropsycho-
logist or a psychologist.

Experimental and control treatments
The research was conducted in the Clinic of 

Mental Health in Nis, in the period from March till 
May, 2010. After being diagnoses for ADHD by 
child neuropsychologist or a psychologist children 
started exercising and were regularly assessed for 
their results. Exercises were administered by ki-
nezitherapists and graduates from the Faculty of 
sport and physical education, three times a week 
in duration of 30 minutes in three months interval. 
Evaluation scale was after each month filled in by 
the neuropsychiatrists or psychologists. 

Two types of exercises were used, warm up 
and attention training exercises (orders obeying). 
Exercises were not implemented strictly in one 
place but according to the availability of faciliti-
es, gyms and parks. Open spaces were also used 
(slides, swimming pools). Exercises were care-
fully organized in their structures but some de-
gree of freedom for corrections, improvisations 

(following the children’s needs and their wishes) 
was granted. It was envisaged to perform a set of 
exercises as an introduction always in the same or-
der (exercises of shaping) [9,10].

Statistical analysis
Each parameter was evaluated on the ordinal 

scale and there were three measurements. To eva-
luate statistical significance of the change in each 
parameter Friedman non-parameter test for repe-
ated measures was applied. Statistical data proce-
ssing was performed by software package SSPS 
13. Respecting the law of personal data protection 
of the patients subjects identity was hidden and all 
generalia were coded and displayed with numeric 
symbols. The subjects identity is revealed only to 
their allotted doctors.

Results

Results of the experimental group are shown 
in Table 1. Significant decrease in all of the mea-
sured indicators in experimental group of children 
was noticed. Mean values of the measured indica-
tors for three measurements in three months inter-
val have shown statistically significant differences 
before and after the physical exercising treatment. 
It was found better cooperation, lower level of ar-
guing, and excitement and physical restlessness. 
Children showed more focus and attention, less 
defiance and better performance of given tasks. 
Mean values of the measured indicators for three 
measurements in three months interval in control 
group have shown no statistically significant diffe-
rences.

Discussion

Upon consulting available literature it is evi-
dent that therapy strategy for this serious disorder 
was based mainly on the use of medications, but 
apart from sedative effect (mirroring the overall 
psychomotor activity of children).  These medica-
tions showed significant toxic side effects. Strict 
dosage of medications had influenced the quality 
of life of ADHD children [2]. Clinical and epide-
miological studies show that ADHD children are 
more prone to psychiatric disorders and abuse of 
substances [2].
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Table 1. Mean values of measured indicatiors for three measurements (experimental group)
Parameter                         1. measurement          2. measurement           3. measurement                P
Fidgeting                           2.52                                 2.12                                1.37                   <0.001
Mumble   2.33   2.00   1.67  <0.001
Excitable                           2.83     1.79   1.38  <0.001
Inattentive   2.65   1.98   1.37  <0.001
Fail to attend to task  2.87   1.87   1.27  <0.001
Ill-tempered   2.35   1.88   1.77  <0.001
Showing off   2.58   1.79   1.63  <0.001
Quick-tempered               2.87   1.87   1.27  <0.001
Rebellious   2.73   1.88   1.38  <0.001   
Does not cooperate  2.75   1.92   1.33  <0.001

Usual symptoms of ADHD children and ado-
lescents are anxiousness, change of mood, ticks, 
disorder of coordination, bad learning practices, 
ill socializing and communicating[2].  Some stu-
dies show that ADHD increases the risk of per-
sonality disorders and if not treated it can com-
plement with other disorders such as poor school 
functions, family conflicts, self injuries, antisocial 
behavior, accident inclinations. Epidemiological 
studies show that ADHD prolongs into adulthood 
as well [8]. Results of our research have shown 
that physical activity represents an important part 
of ADHD children treatment which was also men-
tioned in the study of Barkley R.A. [1] which in-
sisted on the use of physical exercising in ADHD 
children treatment.

Also our results are congruent with the study 
conducted by Knight L.A. et al. [6] where he insi-
sted on behavioral school program as the primary 
treatment irrespectable of pharmacotherapy. Our 
research shows statistically significant decrease 
for each measured indicator (Table 1.). Control 
group of children did not show any improvement 
(Table 2.). It is necessary to note a decrease in in-
dicators: “excitable”, “fail to attend to task”, “qu-
ick-tempered”, explosive and unpredictable beha-
vior”, and “non-cooperative”.

Physical activity cheers up, boosts remembe-
ring skills, lowers anxiety, regulates dreaming and 
weight. Petrochemical basis of such a favorable 
influence of exercising is that it improves in chil-
dren circulation levels of dopamine and serotonin, 
regulates stress hormones and antioxidance pro-
duction [4]. Subjective estimation of parents was 
in accordance with the aptitude tests of children. 
All parents noticed better attention spans, lower 

explosiveness and unpredictable behavior, better 
cooperation, and more willing task attendance. In 
conversation with school psychologist it was men-
tioned that these children showed quiet sleeping 
and better appetite. On parents insisting these chil-
dren continued exercising individually even after 
the elapse of the three months interval.

Conclusions 

Physical exercising is the best antistress pro-
gram and represents an important part of ADHD 
children treatment. Our results corroborate the ba-
sic assumption that early diagnosing of the symp-
toms and adequate multidisciplinary treatments 
with special emphasis on the physical exercising 
can immensely decrease harmful effects of ADHD 
on children and its environment.

Therapeutical team should encopass child 
psychologist, defectologist, kinesitherapist, nur-
sery teachers and family.
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Abstract

The main objective of this paper is to review 
the available literature to determine the extent to 
which assistive technology can help people with 
cognitive disabilities to independently participate 
in everyday activities at home, school, workplace, 
the wider community. Treatment of persons with 
cognitive disabilities requires time and patience 
of people who provide them with necessary assi-
stance and support. However, the interpersonal 
dynamics of support can create problems for fa-
mily members and professionals and as well for 
the person. Numerous studies suggest that use of 
modern technology has the potential to reduce the 
tension between the caregiver and the cared per-
son and to increase the independence, confidence 
and reduce the costs of efficient care. Due to assi-
stive technology the functioning of persons with 
cognitive impairments can be improved in several 
ways, from providing signals, sequential instruc-
tions and reminders for tasks and activities to the 
development of interventions that restructure the 
requirements of tasks so that individuals can use 
the remaining abilities instead of those that are da-
maged.

Keywords: assistive technology, cognitive di-
sability

Introduction

Cognitive disabilities (cognitive disabilities, 
CD) refers to a wide spectrum of disorders cau-
sed by different factors and conditions in which 
disorders occur. There are many aspects of cogni-
tive disability that should be considered before it 
is diagnosed and thus attempts to formulate a ge-
neral definition of cognitive disability did not give 
the result. Disorders that belong to this category 
are traumatic brain injury (1, 2), cerebrovascular 

accident (3, 4), learning disabilities (5), multiple 
sclerosis (6), intellectual and multiple disability 
(7, 8), autism (9) and somewhat dementia (10, 11). 
Problems that occur in people with cognitive disa-
bilities are reflected in: Significant limitations in 
learning and information processing. Individuals 
are limited to the retention of knowledge, learning 
skills, decision making and communication with 
others; Problems in behavior are the result of li-
mited interpersonal, social and emotional functio-
ning; Difficulties in development limit the ability 
to adapt to daily life activities in areas such as self-
care, independence at home, school, work, enter-
tainment and the wider community; Damages and 
limitations are persistent and long-term, and they 
are not exclusively related to IQ.

Due to its complexity, the concept of cognitive 
disabilities can be classified as clinical disability 
whose diagnosis can be useful for treatment, and 
as functional disability, which is useful for deve-
loping rehabilitation measures aimed at individual 
independence to community life. Regardless of the 
classification, treatment of persons with cognitive 
disabilities requires time, patience and financial 
resources (12, 13). The care of these people le-
ads closest family members, relatives and caregi-
vers. Activities that are commonly performed are 
related to daily living routines such as dressing, 
mobility, personal hygiene, food preparation, ta-
king medical therapy (14). But the dynamics of 
interpersonal assistance may create problems for 
both family members and caregivers (15) and for 
the person needing care and daily support (16). 
Today there is a considerable number of studies 
that support the use of assistive technology whose 
application has the potential to reduce the tension 
between the caregiver and the cared person (17), to 
increase independence, confidence and cost effec-
tive care (18) and which can improve the quality 
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of life for people with mental disabilities, physi-
cal disabilities, and cognitive disabilities. Assisti-
ve technology (AT) includes kitchen appliances, 
electronic communication systems, wheelchairs, 
walkers, computer adaptations and thousands of 
other commercial devices. The availability of AT 
and technological devices and services provide in-
dividuals with disabilities to have greater control 
over their lives, to participate in many activities in 
the house, schools, workplace and community, as 
well as greater and better interaction with persons 
without disabilities. Besides the great features of 
AT there are still many barriers to their wider use. 
First of all, many people with disabilities do not 
have information and / or awareness of a wide 
range of devices available to them. Many exper-
ts do not have skills and / or experience in using 
this technology. Price of assistive devices is not 
available to all patients; state financial support is 
sporadic and / or is slowly realized.

Assistive technology  
There are number of formal and informal de-

finitions that describe the technology used to 
improve the lives of people with disabilities, in 
many cases these definitions are vague and / or 
overlap. Assistive technology (AT) is any item, 
part of equipment or productive system that can 
be purchased, modified or made   to be used to im-
prove the functional capabilities of persons with 
disabilities. In the field of m e dicine, interventi-
on of assistive technology is often called durable 
medical equipment, environmental adaptation, or 
prosthetics. Durable Medical Equipment (DME) 
includes items that can withstand repeated use and 
be used for medical purposes, which is not usually 
useful to person in the absence of disease or injury 
(eg hospital bed, oxygen tent,  an iron lungs and 
so on). In the field of professional rehabilitation, 
these devices are called rehabilitation technology. 
The term refers to the systematic application of 
technologies, engineering methodologies or sci-
entific principles to meet the needs and overcome 
barriers faced by persons with disabilities in edu-
cation, employment, transpor tation, independent 
living and recreation. In ed u cation, we use the 
term assistive and educational technology. Educa-
tional technology is sometimes called e-learning, 

instructional technology, or  learning technology, 
and usually refers to the use  of technology that 
supports the learning process. Although the term 
may refer to all kinds of related technologies such 
as photography, film, video and audio recordings, 
etc.., these terms are generally used when talking 
about computer technology. The term home mo-
dification is another term that is often associated 
with assistive technology. It means any change in 
the house which enables greater independence and 
safety of a person with disability to do the daily 
activities easier and safer (19). Home modificati-
ons may be related to the use of installations, from 
the cheap things (eg removing the carpet to pre-
vent slipping and falling,  installing the catchers 
in the bathroom to ensure the safety of those who 
use them, etc..) to more expensive structural chan-
ges, such as ramps to the entrance of the house, 
renovating kitchens and ba t hrooms, etc.. Home 
modification is often replaced by the general term 
environmental accessibility adaptation. (Chart 1).

Terms that are commonly used for the applica-
tion of modern technical and technological aids in 
clinical interventions are cognitive orthosis, pro-
sthetic, or cognitive aids (assistive technology for 
cognition or ATC) (20). Cognitive prosthetic or 
aids are precisely defined as compensatory stra-
tegies that change the environment of people with 
disabilities and are focused on the development 
of individual functional skills (21). Lynch (2002) 
defines cognitive aids as  “any computer system 
that is designed for a specific individual to achie-
ve one or more tasks related to activities of daily 
living”(ADL), including education (23) and work. 
Cole (1999) extends this definition including the 
following attributes of  cognitive prosthetics: use 
of computer technology;  it is designed for reha-
bilitation purposes; it directly helps the person in 
performing his daily activities, and it is adaptable 
to individual needs.

Application of ATC introduces a new term in 
the rehabilitation of persons with    cognitive disa-
bilities- technological intervention - which is per-
manently developed to help people with cognitive 

Chart 1. Types of assistive technology
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disabilities, in doing activities, who have problems 
with attention, prospective memory, self-control 
to perform some desirable and inhibition of un-
desirable behavior, sequential data processing and 
understanding of social messages.

Selection of ATC 
The most important predictor of long-term 

success in the use of ATC is a careful selection of 
assistive technology to ensure good compliance of 
users and environment (25). Selection of devices 
or instruments must be based on a team’s decision 
that should be based on an assessment of skills and 
assistive technology finding that is most suitable 
in the particular environment and factors that may 
contribute to the successful functioning of per-
sons with cognitive disabilities in everyday life. 
Carrying out an evaluation should include: cogni-
tive learning abilities, physical abilities related to 
the use of aids, the goal of rehabilitation / target 
activities, history of use of the device (efficiency 
and effectiveness), the characteristics of devices / 
equipment, awareness and motivation of the users, 
his / her expectations, support of the environment 
and at the very end review of specific devices. 
People with significant cognitive disabilities who 
have difficulties with learning should be provided 
with sufficient number of repetitions or practicing 
until the procedures are adopted with a minimal 
number of mistakes (26, 27). At first, practicing 
is implemented with the encouragement (support 
of the instructor) to complete independence of the 
client (28). All aspects of cognitive, physical and 
sensory abilities of the individual must be taken 
into consideration in prescribing technological 
aids (29). The characteristics that make the devi-
ce desirable for one group of beneficiaries may 
be undesirable or less useful for people with disa-
bilities (30). Designers can understand the needs 
of users relying on models of typical beneficiary 
needs (beneficiary modeling) or involving benefi-
ciaries in the design process (or centered position 
of beneficiaries or the participative design). Cu-
rrent beneficiary modeling largely relies on data 
collected for individuals from the typical popula-
tion. Some researchers are now beginning to de-
velop models that contain information relating to 
persons with disabilities (31) or by an experiment 

when the designer actively involves persons with 
disabilities (32). In participative design, a person 
with a disability has a central role as a designer 
establishes direct contact with representatives of 
people with disabilities, talks about the general 
needs and possible functional requirements and 
reviews the intervention model (33).

Examples of the use of ATC 
In an environment (work, school, home) there 

is a number of distractors (equipment or devices 
with too many control buttons and / or function) 
that distract the person with cognitive disabiliti-
es and distract him/her to concentrate and focus 
attention on specific activities. Setting up shields 
or signs in color instead of unnecessary and / or re-
dundant control signs may be easier for someone 
with cognitive disability while using them (Chart 
1). Placing a barrier around or on the desktop can 
also reduce the impact of distractors. FM systems 
amplify the voice of the speaker and sound ma-
sking distractors so that people can hear the me-
ssage and concentrate on the task or activity that 
are suitable for a typical population of working in 
a noisy environment, and for the hearing impai-
red, people with learning difficulties, attention or 
behavior (34).

Persons with cognitive disability who have me-
mory problems in achieving greater independence 
can help number of available equipment (watches, 

Figure 1. Simplified remote controller
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calendars, telephones, personal data assistants, 
tape recorder, pager, etc.)

Telephones for speed dialing can reduce the 
need for remembering numbers. Some phones like 
the Clarity P-400 (Figure 2) have a large speed dial 
buttons that can be pasted pictures or symbols that 
represent phone numbers. This function is useful 
for people who cannot read well or have problems 
with memory. TTY-phones (Figure 3) are small 
devices with a phone keypad and visual display 
that is designed for people with impaired hearing 
or speech problems, and monitoring conversa-
tions. TTY-phones have a delayed reaction time 
and can provide a printed display of the telephone 
conversation. Model of the phone with the printer 
allows the user to print and keep a copy of the con-
versation and then later review if necessary.

Chute & Bliss (1988) consider that the pros-
pective memory aids can be most effective when 
customized to a particular user and his / her pre-
ferred activities of daily living. Prosthesis Ware 
software monitors the user, provides signals, re-
minders (via images the user is directed to perform 
the required task) schedule and tasks sequentially. 
These programs are evaluated and modified thro-
ugh an iterative process of adjusting to different 
people, and their performance was measured for 
each user individually. The outcome evaluation 
was limited to qualitative analysis and the results 
were disappointing, partly because the subjects 
were selected immediately after the injury (36). 

Figure 2. Clarity P-400   Figure 3. TTY

Rehabilitation systems (Bala Cynwyd, PA) have 
developed software to support users in performing 
many daily tasks through the symbols displayed 
on the screen or using a computer-generated voice 
(37, 38). The results indicate that the equipment 
can be integrated into the ATC to perform vario-
us duties and activities in the house, school and 
workplace (39). Much of the activity in this area 
has focused on people with memory difficulties as 
a result of traumatic brain injury or cerebrovascu-
lar accidents. Zanetti et al. (2000) have been exa-
mining the ability of people with mild to moderate 
Alzheimer’s disease to use the electronic remin-
der in the appropriate way. Seven memory tasks, 
such as finding hidden personal items, had to be 
completed within a specified period. The results 
showed statistically significant improvement in 
completing the required tasks, ie. they recognized 
successfully two of five cases for a short time and 
achieved good results using electronic assistan-
ce (40). Flannery and Rice (1997) evaluated the 
effectiveness of calendar software with equipment 
that has alarm function, which is designed on a re-
gular population. The software is programmed to 
15 daily tasks that are repetitive. The system was 
evaluated on seventeen years old young person 
with short-term memory loss. The rate of nece-
ssary reminds of a guardian has fallen from 75% to 
8% when the computer system was used (41). IQ 
voice organizer (Figure 4) and watches that show 
certain information (Data Link Watch) are two 
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examples of assistive technology for people with 
problems in prospective memory. They are placed 
for a typical population and not specifically for pe-
ople with cognitive disabilities, although they can 
be helpful. Software for time schedule and remin-
ders are available with standard computers such as 
Palm (Palm Inc., Mipitas, CA) and Windows CE 
(Microsoft, Redmond, WA) operating systems.            

For multiply disabled person an alternative 
approach should develop interventions that take 
greater responsibility for initiating and managing 
activities, and providing daily information. For 
example, ATC intervention can be organized so 
that it should also provide, beside a simple war-
ning (alarm) when medications need to be taken, a 
step-by-step instructions on how to recognize the 
medication, how much medication to take, how 
much water to drink and how to refill container for 
medications for the next taking (Figure 5).

For all these interventions, the aim is to ensu-
re execution of activities that compensate existing 
disability using certain tools. Electronic reminder 
is directed at taking specific medications. The 
equipment that is used consists of a plastic box di-
vided into sections where time and day are highli-
ghted with electronic systems that provide audio 
signals (42).

In the compensation of dyslexia and related 
disabilities computers have an advantage over 
traditional methods because the computer allows 
variations in the appearance of a text. Computers 

offer a variety of options that lead to changes in 
size and color of the text and background contrast 
to improve readability (43, 44). Besides chan-
ging the appearance of written material, compu-
ters can increase the visibility of the text through 
speech, so that a person with good verbal skills 
and processing of audio information can get in-
formation without having to process printed text 
(45, 46). This software can be used as an assistant 
in reading-person reads most of the text, but the 
computer pronounces incomprehensible words. 
Computers also offer alternatives for the producti-
on of text. The keyboard can provide help for the-
se people, because typing on a keyboard is easier 
than writing. Typing is also useful because all the 
letters on the keyboard are visible and represent 
compensation for people who have difficulty in 
remembering how to write letters (47). For indi-
viduals who have difficulty to type on the keybo-
ard and write software for speech recognition is an 
option for entering text into the computer. People 
who have good verbal skills can write text directly 
by speech and the computer will translate the wor-
ds into written text. To expand the range of availa-
ble technologies, Gregor and Newell (2000) have 
developed highly configurable word processing 
software (SeeWord) to help people with dyslexia 
in reading and composing text. People with lear-
ning disabilities often have trouble, beside pro-
blems with visual processing and motor coordina-
tion, in organizing their thoughts for written tasks 

Figure 4. IQ voice organizer Figure 5. Medical device for medicaments
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(48). Computer software can help in the process 
of organizing through the instructions for creating 
concept maps. Concept mapping is the process of 
categorizing information in graphic form, known 
as concept maps or semantic networks. This visu-
al information can be used to organize concepts 
and provide the basis for structuring the written 
text. Concept mapping makes the organization 
and detailed texts easier (49, 50). Some software 
(eg Inspiration Software) allows easy creating and 
modifying concept maps.

Conclusion

Numerous studies in recent decades support 
the use of assistive technology that may help pe-
ople with cognitive disabilities in daily activities 
which otherwise would be unable to be perfor-
med. Practical guidelines synthesized on the ba-
sis of research indicate that “training in the use of 
technological aids should become standard practi-
ce in the treatment” and rehabilitation of traumatic 
brain injury (51), cerebrovascular accidents, diffi-
culties in learning, multiple sclerosis, intellectual 
and multiple disabilities, autism, and dementia.
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Abstract

The purpose of the present study was to inve-
stigate adaptations of precompetitive training pro-
gram period on several performance-related aero-
bic and anaerobic indices in professional soccer 
players. Fifteen professional soccer players (age 
22.2±3.27 years, height 180.53±5.50cm, weight 
78.08±5.57kg; training experience 13.60±2.44 
years; mean±SD), participated in the study. Su-
bjects performed countermovement and vertical 
jump tests (CMJ and VJ) and incremental pseu-
do-ramp test protocol with measured maximal 
oxygen consumption (VO2max) and anaerobic 
threshold (ANT). Modest but significant improve-
ment (p<0.05) of aerobic performance was obser-
ved after a 9-week precompetitive training period, 
with the 6,67% and 7.28% degree of change for 
maximal oxygen consumption and anaerobic thre-
shold, respectively. Anaerobic power remained 
unchanged. These results suggest that preseason 
training can affect aerobic energy system. Howe-
ver, implementation of additional high intensity 
intervals as well as greater volume of explosive 
training exercises may be required.

Keywords: Team sport, Countermovement jump, 
Aerobic fitness

Introduction

The physical demands of soccer game are su-
bstantial, especially at the highest level (1). Du-
ring a 90-minute game, elite-level players run 
about 10km at an average intensity close to the 
anaerobic threshold, which implies that aerobic 
metabolism dominate the game. In addition, game 
activity is saturated by repeated bouts of high in-
tensity exercise interspersed with periods of low-

intensity activity, which further increase reliance 
on aerobic energy system. High aerobic fitness 
has been found to improve soccer performance 
by enhancing recovery from high intensity bouts 
during game and consequently enabling players to 
sustain a high work rate throughout a game (2). 
Aerobic fitness is determined by maximal oxygen 
consumption and anaerobic threshold. Within this 
endurance context,a number of important perfor-
mance activities such as sprints, jumps, duels and 
kicks are largely anaerobic or explosive (3). On 
average, all-out sprint occur once every 90s and 
maximal or near maximal- intensity efforts every 
30s of play. Those anaerobic power-type activities 
constitutes the crucial moments of the game and 
contributes directly to winning possession of the 
ball and to the scoring or conceding of goals (4). 
Therefore, to become successful, it seems that pre-
requisite in the modern game for the elite soccer 
player is to have high level of both aerobic and 
anaerobic fitness. Indeed, a strong relationship 
between physical fitness and performance level 
has been reported in elite soccer (5). Moreover, it 
appears that the physical fitness of soccer players 
have become more and more important, conside-
ring ever-increasing physical demands of game 
over the years (6).

Such prerequisite implies the need for well-
designed sessions on a daily basis inducing high 
weekly training load during an entire season that 
ultimately maximize performance (3,7). Hovewer, 
precompetitive training period is considered to be 
of particular importance, as it has been stated that 
most of physical fitness improvements are obta-
ined during this period, with seasonal training 
regimens aimed to maintain acquired level of fit-
ness (8). Interestingly, while seasonal changes in 
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professional soccer players have been extensively 
investigated (9, 10, 11), there is evident paucity of 
research addressing changes in crucial performan-
ce indices during precompetitive training period. 
To the author’s best knowledge, only one study 
targeting this specific period was recently publis-
hed (12), with reported improvements in both ae-
robic (Yo-Yo test distance covered) and anaerobic 
power (vertical jump height) after 8 week training 
period. However, subject in this study commen-
ced preseason training period following 45 days of 
complete rest, which could largely influence ob-
served improvements due to relatively deconditio-
ned state of athletes at the start of training season. 
Moreover, the complete rest during off-season pe-
riod is practice rarely seen nowadays in elite level 
teams (13). Therefore, the purpose of the present 
study was to investigate adaptations of precom-
petitive training program period on several per-
formance-related aerobic and anaerobic indices 
in professional soccer players. We hypothesized 
that preseason training would improve both aero-
bic and anaerobic indices of professional soccer 
players.

Methods

Subjects
Fifteen professional soccer players (age 

22.2±3.27 years, height 180.53±5.50cm, weight 
78.08±5.57kg; training experience 13.60±2.44 
years; mean±SD) participated in the study. All su-
bjects were members of the Serbian First League 
team consistently ranked among the first 4 teams 
in the League for several years. 

All of the subjects gave their written informed 
consent and volunteered to participate in the stu-
dy, which had the approval of the Local Ethical 
Advisory Commission. All participants were fully 
informed verbally and in writing about the nature 
and demands of the study and were informed that 
they could withdraw from the study at any time, 
even after giving their written consent. All mea-
surements were obtained by the certified four-man 
squad. Subjects were familiarized with all testing 
procedures as part of their regular training process 
over the years. They were advised to avoid inten-
sive exercise 24h prior to the data collection.

Experimental design 
All subjects were tested twice, at the start and 

the end of precompetitive period (first week of 
June and last week of July, respectively). 

Countermovement and Vertical jump (CMJ 
and VJ)

Before the testing, weight and height were me-
asured for each subject. Body mass was measured 
using BC-554 body composition monitor (Tanita 
Corp., Tokyo, Japan) to the nearest 100g, and height 
was determined with portable stadiometer (SECA, 
Hamburg, Germany) to the nearest millimeter, 
with barefoot subjects wearing underwear only. 
All anthropometric measures were carried out by 
the same investigator. CMJ and VJ were estimated 
using a contact mat (Jump Mat, Axon, USA). Be-
fore testing, the subjects were allowed to warm up 
on their own (e.g., jogging, calisthenics) but were 
requested not to engage in static stretching. Also, 
several preparation jumps were conducted at the 
end of warm-up period. CMJ requires the indivi-
dual to begin in an upright posture with hands on 
hips. After a brief descending phase to approxima-
tely semi squat position, subjects extended knees 
and hips into an upward jump, maintaining hands 
on the hips and landing with extended legs. VJ has 
basically the same kinematical pattern, with arms 
allowed to swing thus contributing to jump height 
as only difference. Three attempts for each jump 
type were allowed with the highest value included 
in further analysis. Jump height was calculated 
from the time the subject was off the mat by the 
computer which was connected to the mat. 

Aerobic assessment
Incremental pseudo-ramp test protocol was con-

ducted on a computer controlled treadmill (13620 
Treadmill, Vacumed, California, USA) with heart 
rate monitored continuously throughout the test 
session (Polar S-810, Polar Electro Oy, Finland). 
Expired air was collected and analyzed through a 
2-way valve using automated gas analysis system 
(Cosmed, CPET, Rome, Italy). The gas analyzer 
and volume transducer were calibrated according 
to manufacturer’s specification. Following warm 
up (3min of running at 3.8mph), incremental pro-
tocol, with speed increasing by 0.7mph every 
minute, was applied until volitional fatigue. The 
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maximal oxygen uptake (VO2max) and anaerobic 
threshold (ANT) were obtained. VO2max was de-
fined as the average of the two highest single con-
secutive 20-s VO2 mean values attained toward 
the end of the test, while anaerobic threshold was 
defined as the speed at which ventilatory threshold 
occurs, identified by the V slope method, descri-
bed by Beaver et al., (1986) (15).

Training regimen
Between baseline and final assessment, 9-week 

training program was conducted. Because all par-
ticipants belonged to the same club, they had si-
milar soccer training programs It was divided in 
two periods, with 3:1 and 4:1 periodization model 
(3 or 4 weeks of gradual load increase followed by 
one week of reduced load) (16). Altogether, seven 
weeks consisted of 6 training days with 10 trai-
ning sessions (approximately 90min per session), 
while “reduction” week consisted of 9 training se-
ssions (one extra day off) with remaining sessions 
set at 50% volume of first training week sessions 
for both first and second mesocycle. (Location of 
Table 1) Training program during the first 4 weeks 
was designed to improve general conditioning 
through aerobic running sessions, consisted of 
Long Slow Distance (LSD; 45-65min.) and Low 
Intensity Intervals (LII; through soccer specific 
drills) (Table 1). In addition, cirquit strength tra-
ining (8 exercises for major muscle groups; 2 sets 
of 15-20 repetitions per exercise at 40-50 of 1RM) 
was introduced, in order to prepare muscles, jo-

Table 1. Training sessions distribution during precompetitive period
MESOCYCLE I MESOCYCLE II

Weeks 1-3 Week 4 Weeks 1-4 Week 5
DAY AM PM AM PM AM PM AM PM

Monday CWT Te/LII CWT Te/LII EWT Te/Ta EWT Te/Ta
Thuesday LSD Te LSD Te Te/LII Te/Ta Te/LII Te/Ta

Wednesday CWT Free Free WT Free Billat/
game Free Billat

Thursday Free Te/LII Free Free EWT Te/Ta Free Free
Friday CWT Te CWT Te Te/LII Te/Ta EWT Te/Ta

Saturday LSD Te/LII LSD Te/LII Free Billat/
game Te/ta Billat

Sunday Free Free Free Free Free Free Free Free
CWT=Cirquit weight training;   Te=Technical training;
Te/LII=Technical/Low intensity-interval training; LSD=Long Slow Distance;
EWT=Explosive weight training;   Te/Ta= Technical/Tactical training; 

ints and connective structures for upcoming 
higher intensity training regimens. Second 5 week 
cycle was aimed to improve soccer specific con-
ditioning and game-performance level (Table 1). 
Soccer specific conditioning sessions consisted of 
explosive weight training (EWT; 4 exercises for 
upper and lower body power; 3 set of 6-8 repetiti-
on 70-80% of 1RM; maximal attainable speed of 
execution); soccer specific low intensity intervals 
(Te/LII - bouts of 4-6 min at or slightly above ana-
erobic thresholds, with weekly progression in ove-
rall volume); and high intensity interval running 
(approx. 20min) (17). In addition, a technical/
tactical training session with different tactical de-
mands was introduced in order to improve game-
performance level of both players and team as a 
whole. 

Statistical Analyses
Means and standard deviations were calculated 

for each variable. Repeated measures for analysis 
of variance were done by SPSS version 11.0 
(SPSS, Inc., Chicago, IL). The level of significan-
ce was set at p<0.05. 

Results

All results are shown in Table 2 (location of 
Table 2). Maximal oxygen consumption and ana-
erobic threshold show significant improvement 
following training regimen (p< 0.05), with insi-
gnificant changes observed for vertical and coun-
termovement jump. In addition, improvement was 
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highest for anaerobic threshold (7,7%), followed 
by maximal oxygen consumption, countermove-
ment and vertical jump (6,67%,3% and 0,98%, 
respectively).

Discussion

The competition performance of soccer 
players, among other things, depends on high le-
vel of both aerobic and anaerobic abilities. High 
level of anaerobic and aerobic power as well as 
aerobic efficiency have been steadily reported as 
prerequisites for quality game performance. It co-
uld be expected that main aim of precompetitive 
training regimens is to develop those qualities. 
The main finding of the present study represents 
the statisticaly significant improvement in maxi-
mal oxygen consumption and anaerobic threshold 
(p< 0.05), but not in anaerobic power (represen-
ted by vertical and countermovement jump) of the 
professional soccer players during precompetitive 
period. 

Significant improvements in maximal oxygen 
consumption was observed during preseason pe-
riod (from 54,39ml/kg/min-1 to 58,02ml/kg/min-
1; 6,67%). The measured VO2max values (both 
pre and post training) are in accordance with some 
previous results (18, 5) but generaly fall under 
suboptimal level of aerobic fitness, as it has been 
suggested that a VO2max of 60ml/kg/min-1 is a 
minimal threshold for top level performance (2, 
4). Moreover, Stolen et al. (19) suggested that this 
reference value likely needs upward adjustment, 
considering significantly higher values (over 
70ml/kg/min-1) more frequently observed at top-
level players. Sub-optimal level of aerobic capa-
city imply slower recovery from high-intensity 
intermittent exercise, lactate removal and reduced 
PCr regeneration (20), which could compromise 

execution of crucial performance-related activities 
such as short sprints in scoring area, jumps for sco-
ring-headers, or powerfull goal-tending kicks. As, 
beyond genetic endowment, low values of maxi-
mal oxygen consumption could be attributed to 
inadequate training stimulus (21), obtained results 
suggest a need for critical evaluation of training 
process. It could be noticed that, especially during 
first mesocycle, all aerobic training sessions con-
sisted of low intensity training regimens, below 
or at anaerobic threshold. Althought such training 
regimens are traditionaly used at first stages of 
preseason period, its eficacy in developing aerobic 
fitness is highly questionable. According to Sto-
len et al. (19), low-intensity training should not 
be programmed separately as soccer players will 
naturally perform such efforts during technical 
and tactical drills during regular soccer training. 
Moreover, it has been recognized that cardiac out-
put limits VO2max and that there is no plateau in 
stroke volume in well-trained individuals (22, 23). 
Thus, to improve VO2max, one needs to incorpo-
rate high intensity interval training regimens with 
active recovery in order to produce stroke volu-
me-overload and consequent improvements in 
maximal oxygen consumption. Indeed, Helgerud 
et al. (2001) (2) reported that interval training of 
4×4 minutes at 90–95% of Hrmax, separated by 3 
minutes of active recovery at 60–70% of Hrmax, 
produced VO2max increment of 0,5% per session 
in elite junior soccer players. Similar results, with 
same or similar interval training intervention on 
various samples of soccer players, were extensi-
vely presented in the literature (24, 25, 26). 

The largest improvements of all variables was 
observed in anaerobic threshold, with speed at ana-
erobic thresholds increment over 1 km/h or 7,7% 
(from 14,55km/h in the first test to 15,61km/h in 

Table 2. Descriptive statistics and degree of change (%) for the selected variables
Pre-training Post-training Change (%)

CMJ (cm) 37.47±3.08 38.63±2.56 3
VJ (cm) 46.10±4.36 46.56±4.38 0,98

VO2max (ml/kg/min-1) 54.39±3.99 58.02±3.49* 6,67
ANT(km/h) 14.55.4±0.85 15.61±0.98* 7,28

Note: Values are mean±SD.
VO2max= maximal oxygen uptake;   CMJ= Countermovement jump;
VJ= Vertical jump;    ANT= Anaerobic threshold
*Indicates significant difference pre-versus post at p< 0.05; 
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the second) after 9-week period. This result is si-
milar to those reported by Mcmillan et all. (12), 
but better than reported by Casujas (10) and re-
cently presented for elite Greek soccer team (27). 
Generally, anaerobic threshold for soccer players 
is located somewhere between 13,5 and 15km/h 
(10). In that context, it could be argued that our 
players posses relatively high level of anaerobic 
threshold. Moreover, based on training schedule 
presented in Table 1, it is reasonable to assume that 
high volume of low intensity training, especially 
during first mesocycle of preparatory period, was 
largely responsible for observed improvements. 
Indeed, it is known that continuous running for 
over 30 minutes at an exercise intensity just below 
ANT leads to peripheral adaptations strongly asso-
ciated with ANT (28). Anaerobic threshold is con-
sidered important in soccer, as it has been shown 
that average intensity in soccer match is closely 
related to anaerobic threshold (19). Moreover, it 
has been recently presented that, in elite soccer 
players, velocity at anaerobic threshold was more 
strongly correlated with repeated sprint ability (an 
important fitness attribute for soccer performance) 
than maximal oxygen consumption (29).

Vertical jumping is an important feature of 
many sports, and increasing the height an athle-
te can reach is likely beneficial to soccer perfor-
mance (19). Indeed, close relationship between 
vertical jump height and performance in a soccer 
league has been reported (30), pointing out the 
need for high level of anaerobic power in profe-
ssional soccer. The mean value of around 37cm 
and 46cm for countermovement and vertical jump 
heights respectively, reveal relatively low anae-
robic power in our players. The jumping heights 
were markedly lower than previously reported in 
literature for adult soccer players (43.5-61.0cm 
for VJ; 19). Furthermore, we did not find any si-
gnificant change in jumping performance in our 
subjects after 9-week training period,despite su-
bstantional amount of explosive strength training 
during second mesocycle. Contrary to our results, 
it has been reported that jumping performance 
is likely to improve following high-resistance or 
explosive-type resistance training regimens, with 
the latter found more effective (31). Based on 
this, Hoff and Helgerud introduced specific maxi-
mal strength training using high loads (85% + of 

1RM), maximal concentric action-velocity and 
medium volume (four sets with five repetitions), 
and in a series of studies proved its effectiveness 
for both strength and power development in soccer 
players (32). Moreover, in study design similar to 
ours (specific strength training twice a week over 
8 week preseason period), they reported that jum-
ping height of elite soccer players increased from 
already respectable 57.2 to 60.2cm! Hence, it is 
hard to explain results considering effects of pre-
competitive training period on jumping ability in 
our study. We could hypothesize that newly pre-
sented specific strength training regimen might 
not be properly executed considering movement 
velocity-demands (intention to exert force as ra-
pidly as possible). Consequently, such training 
regimens might solely affect maximal strength, 
which does not always result in anaerobic power 
enhancement (33). 

It should be noted that the present study was 
conducted using a single squad of professional 
players, which is evident limitation. Another li-
mitation of this study is the absence of maximal 
strength, speed and speed endurance evaluation, 
an important physical attributes for peak soccer 
performance. Therefore, future studies, examining 
additional fitness attributes on larger sample size, 
are warranted. 

In conclusion, modest but significant improve-
ment of aerobic performance was observed from 
the start of the preseason to the beginning of the 
competitive season. Anaerobic power remained 
unchanged during preseason period. Taken to-
gether, those results suggest that preseason trai-
ning prescription should be redesigned with im-
plementation of additional high intensity intervals 
as well as greater volume of explosive training 
exercises. Such training regimens would likely in-
duce preferable magnitude of adaptations to both 
aerobic and anaerobic fitness attributes in profe-
ssional soccer players.
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Abstract

Background: Extreme environmental conditi-
ons will affect most people in the coming decades 
and influence the health and lives of billions of pe-
ople. Especially at greater risk will be the elderly 
with diagnosed chronic heart disease,who live in 
urban districts.

Aim: This study analyses the impacts of micro-
climatic conditions and air quality on the health of 
the elderly living in nursing homes.

Methods: We analysed the impacts of tempe-
rature, relative humidity, concentrations of outdo-
or pollutants (particulate matter, sulphur dioxide, 
nitrogen dioxide, carbon monoxide and ozone) on 
heart rate, blood pressure and symptoms. 

Results: The effects of apparent temperature on 
all physiological parameters and expressed symp-
toms (p<0.001) were found. Heat burden appeared 
above 25 °C and increases with increasing tem-
perature. Significant effects of air pollution were 
also noticed at low air quality. For air quality, we 
found statistically significant differences only for 
particles and ozone (p<0.05).

However, it has been demonstrated that inte-
gral indicators as the Humidex Index and Air Qu-
ality Stress Index have more obvious impacts on 
human health than single factor analysis. 

Conclusions: Extreme environmental conditi-
ons can cause adverse health effects among elderly 
people with cardio-vascular disease. Therefore, 
suitable conditions with regards to temperature, 
relative humidity and air quality in the nursing ho-
mes for the elderly should be established. Medical 
staff should monitor physiological parameters and 
expressed symptoms to prevent heat related illne-
sses.  

Keywords: health impacts, microclimatic con-
ditions, air quality, symptoms, heat illnesses, inte-
gral indicators.

Introduction

Background 
Throughout the world, health in the twenty-first 

century is being shaped by demographic and envi-
ronmental forces. Traditional distinctions betwe-
en health problems in developed and developing 
nations have become blurred. Demographic aging 
is now a universal trend, as is the globalisation of 
unhealthy environment. In 2003, the World Health 
Organisation reported that every year more than 
160,000 people throughout the world die due to 
the global climate change; it is expected that this 
number could be doubled in the future (1). The-
re are several mechanisms by which climate can 
affect health. Extremes of temperature, rainfall 
and infectious diseases have direct immediate 
effects on mortality and morbidity;furthermore,air 
pollutants can causeadverse health impacts (2). 

Physiology of human thermoregulation
The ability to sense and regulate body tempe-

rature is a key feature of human survival. A de-
viation of ± 3.5°C from the resting temperature 
of 37°C can result in physiological impairments 
and fatality (3). Heat transfer between the body 
and the external environment occurs through the 
processes of conduction, convection, radiation 
and evaporation. Skin blood flow in humans can 
increase substantially in response to thermal stre-
ss: thermoregulatory vasodilation can increase 
skin blood flow to 6 to 8 L min-1 during severe 
hyperthermia, causing an increase of heart rate 
(HR) and a decrease in blood pressure (BP). Such 
responses in the skin circulation represent a vital 
aspect of normal thermoregulation in humans. 
Vasodilation and increased skin blood flow are 
essential to heat dissipation during heat exposure 
and exercise. During exposure to cold, vasocon-
striction in the skin decreases heat loss from the 
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body and protects against hypothermia. Therefore, 
altered control of skin blood flow has important 
clinical implications and can substantially impair 
the ability to maintain normal body temperatures 
(4).

Risk factors
With advancing age, our ability to thermo-re-

gulate tends to decrease. This is a multi-factori-
al process involving many of our physiological 
systems with an emphasis on the cardiovascular 
system. Typically, on a population level these and 
other changes lead to reduced muscle strength, 
reduced work capacity, a reduced sweating capa-
city, a reduced ability to transport heat from the 
body core to the skin, and a lower cardiovascular 
stability in the elderly. These effects will put el-
derly people at a higher risk in extreme conditions, 
leading to an increase in morbidity and mortality 
(5). Gender can also be identified as the risk fac-
tor. Some authors (6, 7, 8) reported that female su-
bjects are more sensitive to extreme temperature 
than males. However, Whitman et al. (9) observed 
greater mortality among men than women in Chi-
cago. Some evidence suggests that urban populati-
ons are more exposed to extreme heat events (10). 
Increased temperatures in urban regions have ele-
vated morality risk (11, 12). Most people affected 
by classic heat stroke are very young or elderly, 
poor, socially isolated and do not have access to 
air conditioning (13, 14, 15).

Thermal stress
Heat illnesses may be induced by hyperther-

mia, dehydration, salt depletion, exercise, and 
hyperventilation, in any combination thereof. Heat 
syncope appears as a short period of unconsciou-
sness due to a sudden drop of BP. Heat exhaustion 
and heatstroke are two extremes of acontinuum of 
disorders, and they probably share many common 
pathways and factors (16).Heat stroke is often fatal 
and is distinguished from the less severe condition 
of heat exhaustion, by tissue damage caused by 
more severe or prolonged increases in body tem-
perature (17). Risk factorawareness, along with 
early recognition and treatment of milder forms of 
heat illness, may contribute to the prevention of 
heatstroke and associated fatalities (18).

Data on the incidence of heat stroke are im-
precise because this illness is underdiagnosed and 
because the definition of heat-related death varies 
(19). 

Air quality
The influence of meteorology on air quality is 

substantial and well established, giving rise to the 
expectation that changes in climate are likely to al-
ter patterns of air pollution concentration. Higher 
temperatures hasten the chemical reactions that 
lead to ozone (O3) and secondary particle (PM) 
formation (20). Epidemiological research shows 
excess mortality related to the exposure to O3 and 
PM (21, 22, 23,). However, Smoyeret al. (10) fo-
und that microclimatic conditions have more si-
gnificant impact on human health than air pollu-
tion. 

Our society is faced with the problems of popu-
lation aging and cardiovascular disease, the most 
common cause of death; climate change and the 
specific characteristics of urban areas directly and 
indirectly affect health. Therefore, the aim of the 
study was to analyse what impacts microclimatic 
conditions and air quality have on the health of 
elderly people with diagnosed cardio-vascular di-
sease (CVD) who live in an urban district.  

Methods

The subjects of this study were residents of a 
nursing home in an urban area of Ljubljana, the 
capital city of Slovenia. The elderly people inclu-
ded in this research had to meet two criteria: age 
over 65 years and CVD diagnosed in accordan-
ce with the International Classification of Disea-
ses. The sample included 50 persons, both male 
(46 %) and female (54 %) with an average age 
of 84 years. The nursing home has no mechanical 
ventilation, nor air cooling or conditioning. Envi-
ronmental factors were determined as microclima-
tic conditionsand outdoor air pollution, while he-
alth was defined as physiological cardio-vascular 
parameters and symptoms related to heat illnesses. 

Microclimate conditions
The microclimatic conditions, includingair 

temperature and relative humidity (RH), were mo-
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nitored in the indoor environment. Temperature 
and RH were measured by automatically recording 
the results of measurements with iButton® devices 
with an accuracy of 0.1 °C and 1% of RH. We also 
measured the surface temperature of constructions 
with a FLIR T300 infrared camera in the measu-
ring range of -20 °C and 650 °C. We compared air 
temperature and mean radiant temperature for the 
calculation of apparent temperature (Tap).

We also calculated the Humidex index (HI), 
which is a measure of the perceived heat that re-
sults from the combined effect of excessive hu-
midity and high temperature.The index was well 
described by Conti et al. (24).

Outdoor air quality
Data on hourly concentrations of pollutants 

SO2, NO2, CO, PM10 and O3 for the nearest station 
(1000 meters away) were obtained on the Sloveni-
an Environmental Agency (SEA). The approachin 
which data on concentrations of pollutants and/or 
meteorological variables to the nearest measuring 
station used to determine the relationship between 
risk factors and the resulting disease or mortality 
is used by several authors (25, 26, 27). For the 
assessment of the urban air environment, the air 
quality stres sindex (AQSI ) was calculated accor-
ding to the formula of Theoharatoset al. (28).

Physiological parameters
Measurements of blood pressure (BP) and he-

art rate in rest (HR) were performed using an auto-
matic electronic meter with margin of error of ± 3 
mm Hg for BP and, ± 5% for HR.  Measurements 
of BP and HR were carried out in accordance with 
guidelines issued by the American Heart Associa-
tion (29). Measurements were carried out in a se-
ated position using upper-arm cuffs. All parame-
ters are measured twice between intervals of three 
minutes and are expressed as the average of two 
runs. The analysis included systolic blood pressu-
re (SBP), diastolic blood pressure (DBP), and HR. 
Body core temperature (Tc) was measured using 
the ear thermometer with an margin of error of ± 
0.2 °C and a range between 34.0 °C and 42.2 °C. 
Measuring the tympanic temperature is the best 
way to analyse the body overheating, as the tem-
perature of eardrum is identical to the temperature 

of the hypothalamus (30). Oxygen saturation in 
arterial blood (SaO2) was measured using an MD 
300 C1 pulse oximeter with a range between 70% 
and 100% and 2% accuracy.

Symptoms
In this study, we monitor the physiological pa-

rameters in addition to the medical history data, 
i.e. symptoms that are related to CVD and heat 
illnesses. The research includes the occurrence 
and level of expressed symptoms used in clinical 
medicine in the process of diagnosing CVD. Nine 
symptoms, typical for heat illnesses and CVD 
were monitored: pain behind the breastbone, he-
art rate dropping, nausea and fatigue, shortness of 
breath, cold hands and feet, swelling of the ankles, 
tinnitus, depletion in case of less physical effort, 
and overall health. All anamnesis parameters were 
evaluated with a five-step scale. Total frequency 
and intensity of symptoms expressed constitutes a 
symptom index (SI), ranging from 9 to 45 points. 

Statistical analysis 
Statistical analyses were performed with SPSS 

17.0 for Windows (SPSS Inc. Chicago, IL, USA).
The changes among groups of gender, age and 
BMI (body mass index) were tested using one-
way ANOVA. Linear regression models were used 
to assess the association between environmen-
tal factors and health. Significance was set at an 
alpha level of 0.05. Ethic approval was provided 
by the National Medical Ethic Committee of the 
Republic of Slovenia. The aim of this study was 
to analyse impact of microclimatic conditions and 
air quality on the health status of elderly people 
with CVD. We hypothesise that integral indicators 
such as HI and AQSI demonstrate more obvious 
impacts on health than single parameter analyse-
sof temperature, humidity or pollutants.     

Results

The research was conducted for 80 days betwe-
en the 17 June and 4 September 2011. In this time 
period, the outdoor temperature ranged between, 
9 °C and 36 °C, while indoor air temperature was 
between 22°C and 33.6 °C. Two heat waves occu-
rred: the first between 7 and 14 July and the other 
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between 17 and 26 August, which was even more 
pronounced. Results show significant effects of 
microclimatic conditions on cardio-vascular para-
meters. In particular, Tap has significant impacts on 
physiological parameters (R²=0.82). In the tempe-
rature interval between 22°C and 25°C, HR is re-
latively constant, but increasing the Tap causes an 
obvious increase in HR (Figure 1). Consequently, 
a decrease in BP can be seen as temperature rises. 
We observed that the RH as single factor has no 
important impacts on physiological parameters. 
However, we found out that integral indicators of 
HI that combine temperature and relative humi-
dity demonstrate an even more obvious impact on 
cardio-vascular parameters than the impact of sin-
gle parameters (R²=0.92).

The analysis of the results shows no impacts of 
microclimatic conditions or air quality on Tc and 
SaO2. During the research,Tc ranged in the normal 
interval between 35.8 °C and 36.5 °C. A similar 
conclusion can be made for SaO2, where oxygen 
saturation ranged between 95 % and 100 %. In 
addition to temperature, air pollution can also mo-
dify health. Among the selected parameters, only 
PM10 and O3 show health burdens. For PM10, an 
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Figure 1. Impacts of microclimatic conditions on selected physiological parameters

increase in HR and a decrease of SBP and DBP 
can be detected. Even more expressed affects can 
be seen for O3. Similar effects can be observed in 
case of AQSI, with which individual air pollutants 
have an unclear impact on physiological parame-
ters. The combined impact of AQSI shows more 
significant impact (Figure 2).

In addition to physiological parameters, the 
expressed symptoms can also indicate the health 
impacts of heat-related illnesses. Figure 3 shows 
relative constant SI in the temperature interval 
between 22 °C and 26°C. Above this threshold, an 
increase in symptoms can be seen. In comparison 
to physiological parameters, SI shows more expo-
nential impacts of Tap and HI.

The results of the statistical analysis show stati-
stically significant impacts of Tap, HI, O3 and AQSI 
on all selected physiological parameters and SI 
(p<0.001). We found statistically significant im-
pacts of PM10 on HR, SBP and SI (p<0.05), no sta-
tistically significant difference (p>0.05) for any of 
the selected parameters were found for SO2, NO2 
and CO (Table 1). The analysis also included te-
sting differences among gender, age and BMI. We 
found statistically significant differences among 
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Figure 2. Impacts of air pollution on selected physiological parameters

male and female in DBP (p=0.02), but no diffe-
rences were found for age or BMI (p>0.05). See 
Table 2.

Discussion

The fact that the physical, chemical and biolo-
gical agents from the environment affect human 
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Figure 3. Impacts of microclimatic conditions and air pollution on symptom index

Table 1. Statistical analysis of microclimatic conditions and air quality on selected health parameters
HR SBP DBP SI

p-value R2 p-value R2 p-value R2 p-value R2

Tap 0.000** 0.820 0.000** 0.580 0.000** 0.518 0.000** 0.768
RH 0.065 0.030 0.371 -0.002 0.649 -0.010 0.000** 0.222
HI 0.000** 0.915 0.000** 0.691 0.000** 0.638 0.000** 0.665

PM10 0.013* 0.063 0.037* 0.042 0.077 0.027 0.005** 0.083
SO2 0.420 -0.004 0.684 -0.010 0.639 -0.009 0.380 -0.007
NO2 0.758 -0.013 0.861 -0.014 0.867 -0.014 0.058 0.038
CO 0.876 -0.012 0.493 0.006 0.971 -0.012 0.454 -0.005
O3 0.000** 0.374 0.000** 0.182 0.000** 0.250 0.000** 0.309

AQSI 0.000** 0.337 0.000** 0.165 0.000** 0.217 0.000** 0.375
Legend: *significance: p<0.05; **strong significance: p<0.001.
health hasbeen known since the time Hippocrates. 
However, today anthropogenic impacts on human 
health are becoming increasingly crucial; therefo-
re, mutual interaction between human beings and 
the environment are all the more important. The 
developed environment in which increasing num-
bers of people live represents specific conditions, 
both in terms of thermal response as well as the 
spread of pollutants (2).

Our research shows the significant impact of 
Tap on HR, SBP, DBP and SI (p<0.001). The incre-
ase in HR and decrease in BP due to increasing 
temperature are physiological responses. Ther-
mo-receptors increase skin blood flow and cause 
the secretion of sweat for evaporative cooling. To 
prevent a drop in BP, blood flow to the splanchnic 

regions and to muscles is reduced, and stroke vo-
lume and then HR are increased (31). Several aut-
hors observed seasonal changes in BP and conclu-
ded that BP has significant sinusoidal curve with 
high values in winter and low in summer (32, 33, 
34). Schneider et al. (35) examined the influence 
of meteorological parameters on the occurrence 
of ischemia and arrhythmias in patients for reha-
bilitation and found that equivalent temperature 
has a distinctive impact in comparison to the RH. 
We also found that RH has no significant impact 
on BP in CVD patients (p>0.05) and that Tap has 
a more significant impact (p<0.001). In contrast, 
negligible effects of air pollutants except for PM10 
and O3 were found. Some researchers report on 
a positive association between PM exposure and 
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Table 2. Comparison of differences in selected health parameters regard to gender, age and BMI
HR SBP DBP SI
SD p SD p SD p SD p

Gender ♂ 80.10 12.87 0.69 133.90 19.14 0.40 75.38 9.60 0.02* 14.68 7.47 0.58♀ 79.93 12.78 134.42 18.91 76.15 9.95 14.55 7.49

Age

<80 80.37 12.84

0.68

133.98 19.24

0.96

75.37 9.82

0.25

14.83 7.48

0.6281-85 79.80 12.77 134.30 19 75.87 9.76 14.5 7.45
86-90 79.92 13.05 133.97 18.57 76.27 10.03 14.65 7.52
>91 80.38 12.63 134.36 19.48 75.42 9.47 14.79 7.55

BMI

<19 80.09 13.14

0.99

134.19 19.20

0.97

75.79 9.57

0.38

14.53 7.55

0.9020-25 79.98 12.68 134.11 19.04 76.02 10.04 14.61 7.45
26-30 8.08 12.78 134.13 19.13 75.54 9.60 14.5 7.49
>31 79.83 13.06 134.61 18.35 75.18 9.31 14.86 7.55

Legend: *significance: p<0.05; **strong significance: p<0.001.

x- x-x-x-

BP increase (36, 37, 38), but some other studies 
showed a decrease in BP due to PM exposure (39, 
40, 41). Gong et al. (1998) found that in group of 
patients with essential hypertension O3 increase 
HR, but impact on BP is less expressed. Similar to 
Gong et al. (42), we observed significant impact of 
O3 on health parameters (p<0,001).

Our research also shows that integral indicators 
are more suitable for the studying impacts of envi-
ronmental factors on human health than single 
parameter analysis. For HI that combines tempe-
rature and RH we found a strong significant im-
pact on HR (p<0.001, R2=0.9),simultaneously for 
Tap(p<0.001, R2=0.82) and RH (p>0.05; R2=0.03). 
This is due to fact that in hot and humid envi-
ronments, the body has limited chances to lose 
heat, and impacts on cardio vascular system are 
more greatly expressed. Similar affects can be ob-
served for AQSI when strong significance for all 
physiological parameters was found (p<0.001), 
while not all single pollutants show statistical si-
gnificance. Assessment of SI shows that health 
problems related to the heat burden are in correla-
tion to physiological responses. The frequency of 
symptoms in intervals between 22 °C and 25°C is 
relatively constant. With increasing heat burden, 
the frequency of symptoms increases exponenti-
ally (p<0.001). Similar findings were reported by 
Donoghue et al. (17) studying the health status of 
miners in Australia, when heat exhaustion appe-
ared above 25 °C. We found that 40% of the el-
derly with CVD has heat-related health problems 
in hot weather. The most common symptoms were 
swelling of the ankles, heart rate dropping and 
shortness of breath which show important impacts 
on the cardio-vascular system. 

Conclusion

Environmental impacts can modify human 
health;the elderly are especially vulnerable to 
extreme conditions that can affect morbidity and 
mortality. This study analyses the influence of 
microclimatic conditions and outdoor air quality 
on the physiological and symptomatic responses 
of patients with CVD. The results clearly demon-
strate that Tap, and HI have important impacts on 
human health. Increasing the temperature above 
25 °C can enhance the risk of heat syncope and 
exhaustion. Simultaneous impacts of low outdoor 
air quality can further worsen the health status. 

Our study may have several major implicati-
ons residents in nursing homes have some of the 
highest risks for heat illnesses; therefore, efficient 
air conditioning systems should be installed; me-
dical staff should be aware of importance of mo-
nitoring physiological and symptomatic responses 
of the human body and react accordingly with 
medical doctrine. Analysing the impact of envi-
ronmental factors on human health should include 
integral indicators rather than a single factor, in 
order to increase the credibility of the study, sin-
ce human health is a complex balance of multiple 
conditions.
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Abstract 

By this work it has been shown the applicati-
on of Pendulum appliance for the upper first mo-
lars distal movement and the way this appliance 
works. The biggest advantage of this appliance is 
that there is no need for the patient’s cooperati-
on, in contrast to the traditional method with the 
use of extraoral Headgear-appliances. With a re-
gular activation a successful distal movement of 
the upper first molars can be succed. If there are 
second upper permanent molars present, their dis-
talization can be achieved too. The action level of 
Pendulum-appliance is primarily in the maxillary 
dentition. However, it can have a minor skeletal 
effect-increase of anterior lower facial height.

Keywords: Class II malocclusion, Pendulum 
appliance

Introduction

One of the therapeutic concepts in  Class II 
dentoalveolar therapy is a creation of space in 
maxillary arch by the  upper first molars  distaliza-
tion, canines and incisors until Class I relationship 
is established. A traditional therapeutic procedu-
re is the use of  an extraoral headgear-appliance 
[1,2,3]. However, clinical experiences have indi-
cated that the use of  those appliances mentioned, 
has been very often proved to be unsuccessful [4]. 
The intraoral removable appliances which were 
introduced since 1980 [5], had  also a limitted 
success because of a frequent lack of compliance 
with a patient. In later years, for the distalization 
of the upper molars, magnets  were applied [6]. 
Other researchers, have been recommending  the 
use of a continuous and constant forces produced 
from the use of superelastic coils [7,8]. However, 
according to the biomechanical aspects the above 
mentioned appliances had a lot of negative effects 
[9,7,10,11].

Hilgers described Pendulum appliance in 1991 
[12,13] for the first time that was a turning point, 
because with this appliance  an expansion of the 
upper jaw and at the same time a rotation and a 
distal movement of the first upper molars, could 
have been performed. 

The aim of this case’s report was to follow  the 
efficiency of pendulum  appliance therapy in a 13 
year old child.

Description of appliance

Parts of Pendulum appliance
A passive part indicating a modification of 

Nance appliance, has been bilateraly connected to 
the first upper and  second premolars. The acrylate 
part has to be remote about 5 mm from the teeth in 
order to keep a dental hygiene.

An active part consisting of two TMA springs 
which has a distal position (0,32” wires, Ormco 
Corp. Glendora, Galif) going into an acrylate part. 
A free end has to be curved so that it could fit into 
the palatal sheaths of the  upper first molars tubes. 
There is also a spiral loop, a little horizontal cur-
ve for adaptation, and a free end inserted into the 
acrylate. The springs must be placed as close to 
the centre of the acrylate part  to have an increa-
sing range of action, having an easier position for 
insertion on the palatal sheaths of tubes and force 
reducing to the biologically accepted level. The 
activation of springs is  more successful before the 
appliance is placed in the mouth. If there has been 
a need for a distalization of a greater degree for 
the upper first molars, then the springs have to be 
activated according to the palatal sutura under the 
angle of 45o. By using the appliance in this way 
we could manage 60 % of a coil’s  activation after 
an adaptation, for there has been a loss of 1/3 of 
applicated force on the palatal tube. 

As to Byloff and Darendeliler (1997) [14,15] 
the springs are to be activated for 45o. 
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However, during the whole therapy, the springs 
need to be activated many times. When the appli-
ance has primarily been activated, then it is placed 
into the patient’s mouth and fixed with cement on 
the anchorage teeth. 

A springs activation is done intraorally, by 
special pliers. The initial force is 200 to 250 gr. 
The applicated force is of an optimal strength for 
a distal movement of the upper molars. With this 
appliance a distalization could be achieved after 
five to six months. The appliance will be  removed 
of the patient’s mouth, only if the sagital molars’ 
relationship is in the Class I with an significant 
hypercorrection (super Class I ).

Case report 
The patient that was presented  was a 13 year 

old boy. The chief complaint for coming  was  the   
protrusion of the upper incisors and the severe 
crowding in the maxillary arch. Patients stage of 
dental development was in permanent dentition. 
He was diagnosed with Class II division 1 sagi-
tal relationship. The maxillary arch was asymme-
tric and  there was a lack of space from 10 mm 
(segmental measurement [16])  (Figure 1 d). The 
overjet, was 7 mm. There was an moderate deep 
bite (Figure 1. a, b, c ). The face was symmetric, 
the lips were competent. A nasolabial angle was 
reduced, and a mentolabial sulcus was also promi-

Figure 1. Intraoral photos before therapy a) occlusion 
– "en face", b) occlusion-right profile, c) occlusion-left 
profile, d) upper dental arch appearance, e) lower 
dental arch appearance.
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nent.The patient’s soft tissue profile was convex  
with a reduction of  the lower anterior face height 
(Figure 2. a, b). By analysing  the cephalometric 
roentgengram  (Figure 2. c, d), the following valu-
es were established (Table 1):

- There was the skeletal Class II (angle ANB 
6o), maxillary prognathism (angle SNA  
84o, Angle FH-NA 92o (angle Lande) and 
the mandibular retrognathizm (angles SNB 
78o, FH-NPog 87o); counterclockwise 
rotation of the mandibule (angles FH-MP 
20o, SN-MP, 28o), a labial inclination of the 
upper incisors (angles U1-FH 114o, U1-PP 
114o  U1-Apog 35o), labial inclination of 
the lower incisors (angles L1-FH 54o, L1-
MP 105o, L1-Apog 27o).  

- The interincisal angle was reduced (120o)
- The lower anterior face height was also 

reduced.
- The following tretment goals were set:
- Correction of dental sagital relationship 

from  Class II into Class I, 
- Non extraction treatment therapy.  
- The over bite’s and overjet’s correction.

- Optimal coordinated of the upper and 
lower dental arch forms, with ideal torque 
and inclination,

- Improvement of facial aesthetics with a 
pleasing smile.

As it has already been  mentioned, by pendu-
lum appliance a distalization of the upper molars 
has been performed with forming a  space betwe-
en these teeth and  premolars or primary molars 
if they are present. Upon fabrication in the labo-
ratory, the appliance was placed in the patient’s 
mouth. The retentional wire elements were bon-
ding on the occlusal surfaces of the upper first and 
second premolars by light cured composite resin. 
The bands are bondind on the upper molars with a 
glass-ionomer cement. The springs for distalizati-
on were activated to 45o, every month.

The correction of the molars’ sagital relati-
onship, was established after six months. At the 
same time there was a space between molars and 
premolars (about 6-6,5 mm) bilateral which sho-
uld be used for the retraction of premolars and ca-
nines. Soon after pendulum  appliance had been 
removed, a Nance holding arch was placed, as 
an anchorage to prevent the mesial relaps of the 
upper molars. Then  a fixed appliance in the upper 
jaw was placed, by which a retraction of the se-
cond premolars began then of first premolars and 
canines with the  lacebacks. 

The incisors retraction was done with a gable-
bend on the 0,16 x 0,22 stainless steel archwire. 
At the same time a fixed appliance was placed in 
the lower jaw. The  active treatment time was 26 
months. After having been removed fixed applian-
ces, the fixed retainer was used (from 33-43), and 
in the upper jaw there was clear plastic retainer.

The following results were achieved (Figure 3. 
a, b, c, d, e):

- correction of sagital relations to Class I 
both in molars and canines;

- correction of the severe crowding and the 
upper dental arch correction;

- reduction of the overjet from 7 mm to 
2mm;

- optimally leveled dental arches:
- a satisfactory face aesthetics was achieved 

(Figure 4. a,b,c).
Values of cephalometric analysis were shown 

(Table 1):

Figure 2. Patient's facial appearance before therapy 
a) "en face", b) profile, c) lateral head radiograph befo-
re therapy, d) cephalometric tracing before therapy. 
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- angle SNA reduction from 84o to 83o and 
FH-NA from 90.5o to 89.5o That means 
there was a minimum skeletal  effect of the 
appliance in the upper jaw. 

- a lower jaw had a normal growth tendency  
SNB 78o, FH-NPog 86o 

- establishing normoinclination of upper 
incisors, U1-FH from 114o to110o, U1-PP 
from 114o to 111o, U1-Apog from 34o to 
30o.

- improvement of the lower anterior face  
height (Figure 4.d, e).

Figure 3. Intraoral photos after therapy a) occlusion 
- "en face", b) occlusion-right profile, c) occlusion-left 
profile, d) upper dental arch appearance, e) lower 
dental arch appearance.

Discussion

The use of pendulum appliance has proved to 
be satisfactory, primarily because it did not require 
patients compliance, and the extraction of the first 
upper premolars  has been avoided which was the 

Figure 4. Patient's facial appearance after therapy 
a) smile, b) "en face", c) profile, d) lateral head radi-
ograph after therapy, e) cephalometric tracing after 
therapy.
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alternative treatment plan for a Class II division 1 
therapy. With a distalization  of the upper first  mo-
lars, Class I molar relationship has been achieved, 
so a dentoalveolar compensation has been avoi-
ded which was present with the traditional concept 
of extractional therapy. All results achieved were 
on the dentoalveolar level, that was confirmed by 
a cephalometric analysis. Hilgers [12,13], Gho-
sh i Nanda [17] , Byllof i Darendeliler [14,15], 
Bussick i Mc Namara [18], Angelieri et al. [19], 
came to this conclusion too. A skeletal effect was 
established only in terms of minor increase in the 
lower anterior face height.  

Conclusion

Pendulum  is one of the most effective and relia-
ble appliances which can be used for solving Cla-
ss II sagital malocclussions or /and the crowding 
cases with which,  the extraction of  teeth hasn’t 
been included in the course of therapy.  

The results can be achieved quickly enough 
and without patients compliance. The way the 
appliance works is mainly dentoalveolar and only 
in maxillary dentition, but it could have a minor 
skeletal effect mostly on the lower third of the  
face.

Table 1. Cephalometric analysis results

Dimensions Mean Min. Max. Before 
therapy

After 
therapy

Sagital skeletal relations
NSBa

FH – SN
FH – NA

FH – Npog
SNA
SNB
ANB

131˚
6˚

88 ˚
87,8˚
80˚
78˚
2,8˚

4˚

82˚
76,2˚
75˚
0,5˚

8˚

95˚
83,8˚
81˚
5,1˚

128˚
7˚
90˚
86˚
84˚
78˚
6˚

128˚
6˚
89˚
86˚
83˚
78˚
5˚

Vertical skeletal relations
FH – MP
SN – MP
SN – PP
NSGn

Y – AXIS
Upper facial height
Lower facial height

23˚
32˚
8,5˚
68˚

59,4˚
44%
56%

17˚
30˚
7˚
63˚
53˚
44%
55%

28˚
34˚
10˚
72˚

66,2˚
45%
56%

20˚
28˚
8˚
65˚
58˚
49%
51%

21˚
27˚
7.5˚
65˚
59˚
47%
53%

Dental relations
AB – FOP
FOP – PP
U1 – FH
U1 – PP

U1 – APog
Dist1 – APog

L1 – FH
L1 – MP
L1 – FOP
L1 – APog

Dist L1 – APog
U1 – L1

90,1˚
11,3˚
110˚

110,2˚
22˚

2,7 mm
65˚

91,4˚
72,3˚
23˚

0 mm
135,4˚

80,75˚
9,6˚
105˚
105˚
19˚

-1 mm
60˚

-8,5˚
68,6˚
20˚

-2 mm
139˚

96˚
13,8˚
115˚
115˚
25˚

+5 mm
70˚
+7˚

76,7˚
26˚

+3 mm
150˚

92˚
9˚

115˚
114˚
34˚

9mm
54˚
105˚
62˚
27˚

2 mm
120˚

96˚
8˚

110˚
111˚
30˚

6mm
59˚
99˚
58˚
29˚

3 mm
123˚

Soft-tissue relations
Dist UL – EP
Dist LL – EP

-2 mm
-1 mm

-3 mm
-2 mm

-1 mm
0 mm

-1 mm
2 mm

-2 mm
2 mm
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Abstract

Introduction: Although impaired balance 
function is an important risk factor for unexpec-
ted falls in the elderly there is still no agreement 
regarding the type and intensity of training to de-
crease this impairment.

Purpose: The purpose of our study was to 
determine the efficacy of a specially developed 
multi-component balance-specific exercise pro-
gramme with special emphasis on training on a 
compliant surface to improve the balance of active 
elderly living in an urban environment.

Methods: The training group consisted of 26 
elderly, aged 69.6 ± 6.6 years. They participated in 
training twice a week for 12 weeks. A force plat-
form was used to determine the movement of the 
body’s centre of pressure during sensory organi-
sation tests: quiet stance on a hard and compliant 
surface with eyes open and closed. To evaluate 
functional balance skills the four square step test 
and timed 10 m walk tests were assessed. 

Results: After the training period the centre of 
pressure movement while standing on a hard sur-
face did not differ significantly from pre-training. 
On the other hand, after training, standing on a 
compliant surface with open eyes was characteri-
zed by a significant decrease of both medio-lateral 
and antero-posterior sway as well as a decrease 
of the centre of pressure velocity and sway area. 
Closed eyes on a compliant surface resulted in 
smaller antero-posterior sway. The time needed to 
perform the four square balance test and timed 10 
m walk test significantly decreased after the trai-
ning indicating the transition of the acquired skills 
into the functional domain. 

Conclusion: Multi-component balance-speci-
fic training on a compliant surface can improve 
balance of active, community-dwelling elderly. 
Even if it is performed only twice a week such 

training can, after three months, enhance postural 
stability, speed of stepping in different directions 
and gait speed.

Keywords: elderly, balance training, stabilo-
metry, compliant surface, gait speed

Introduction

The population of EU member countries is 
projected for the period of 2008-2060 to become 
older where the median age of the total popula-
tion is likely to increase in all countries without 
exception due to the combined effect of the exi-
sting structure of the population, persistently low 
fertility and a continuously increasing number of 
survivors to higher age [1]. In particular, the po-
pulation aged over 65 years is expected to increa-
se in all European countries, whereas Slovenia is 
predicted to be by the end of the third decade of 
this century already among the countries with the 
oldest population in the world with the increase of 
the population over 65 years from 16 % of the to-
tal population in 2008 to 25% in 2030 and 33 % in 
2060 [1]. From the available data for Slovenia for 
the year 2009 [2] it is known that in the total popu-
lation of 1000 persons 38 in the age group 60 to 74 
years experienced accidental falls and were con-
sequently hospitalized whereas this numbers were 
107 in the age group over 85 years. It is also im-
portant to note that in 2009 over 60 % of total hos-
pital treatments in Slovenia were caused by falls. 
The risk of accidental falls increases with ageing 
and the related reduction of physical ability. The 
prevalent consequences of accidental falls are hip 
and hand fractures, bruises, pains and as much as 
4 % of the affected persons are reported to die as 
a consequence of a fall [3]. Falls in elderly quite 
often lead also to loss of independence, associated 
illness and diminished quality of life. They are not 
only harmful for the individuals but also present a 
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great burden for the society as general. This data 
indicate that the problem of accidental falls in el-
derly is expected to become even direr and needs 
to be addressed as soon as possible.

Among the most important risk factors for falls 
is impaired balance [3]. Balance is closely rela-
ted to muscular ability, range of motion especially 
of ankle joints, visual and other sensory inputs, 
as well as cognitive and emotional factors. Since 
human balance is a complex motor and cognitive 
function, a precise tuning between the propriocep-
tive, visual and vestibular systems together with 
the functional motor control system is necessary 
[4]. With ageing a decline is expected in motor 
functions such as muscle strength and enduran-
ce, in flexibility, in acuity and in the amount of 
sensory information from different sensory mo-
dalities including the somatosensory and vestibu-
lar systems [5]. It is expected that a deficit in any 
sensory system reflects a change of the processing 
of sensory information and the resulting motor 
response and thus also in balance and posture. 
Redundancy of the afferent inputs of the visual, 
vestibular and proprioceptive systems is therefore 
essential for optimal postural control. Visual and 
vestibular systems cannot completely replace the 
eventually missing somatosensory input while 
there exists some evidence that the appropriate so-
matosensory input can compensate for the missing 
visual and vestibular inputs [6]. During everyday 
activities it may happen that sensory information 
is conflicting and this may lead to loss of balance 
and even a fall. Such a case happens for instance 
when a subject is standing in a bus moving with 
constant speed - here the visual information is 
signalling movement whereas the vestibular and 
proprioceptive systems do not support it. The pro-
bability of falls in case of conflicting sensory in-
formation increases with the advancing age [7].

There is still no agreement between researchers 
about the type and intensity of training for the op-
timal enhancement or maintenance of balance 
function in elderly subjects. The only agreement 
appears to be on a minimum of 50 hours of tra-
ining the dose necessary for inducing change in 
balance function [8]. General exercises may have 
beneficial effects on muscular strength and ca-
pacity but quite often their influence on balance 
function is minimal [9] or completely absent [10]. 

These results suggest that the improvement of 
muscle capacity is not directly transferred to ba-
lance function [11,12]. A balance-specific exercise 
programme is therefore an option to maintain or 
enhance balance in the elderly. It has been shown 
that balance-specific training with functional tasks 
that challenge balance is efficient in frail nursing 
home residents [13] as well as in functionally 
more able elderly [6]. 

Adding a sensory component to functional 
balance training, especially in the form of com-
pliant or movable surfaces, presents an additional 
challenge for the postural control system. Namely, 
standing on a compliant surface alters two types 
of sensory inputs from the lower extremities. The 
information from the soles is modified by different 
pressure distribution under the sole and thus diffe-
rently affects the cutaneous mechanoreceptors in 
the foot [14] which are essential for determining 
the position of the centre of pressure on the base 
of support. The other effect is dynamic - the ela-
sticity of the supporting surface results in addi-
tional body movement which requires constant 
adjustments of the relative positions of body se-
gments to keep the centre of gravity over the base 
of support [15]. Thus, for effective balance on a 
compliant surface not only are motor responses 
required but also attention to the performed task is 
required. Training on a compliant surface, which 
is occasionally also called proprioceptive training, 
is a type of senso-motor training. This training has 
been recently reported mainly in rehabilitation 
after muscular, knee ligament and ankle injuries 
[16]. It is reported that such training is effective in 
preventing repeated injury [17]. In the elderly the 
reported results of senso-motor training that inclu-
des training on compliant and  moving surfaces 
are conflicting, some indicating that such sensory-
specific training reduces the influence of  mecha-
nical destabilisation on body balance [18] and 
improves inter-muscular coordination [19], while 
others report no effect on postural sway [20]. 

In accordance with the system approach ba-
lance depends on the interaction between the in-
dividual, the task to be performed and the envi-
ronment in which the task is carried out [21]. The 
components within the individual include the 
interaction of perception, cognition and motor 
systems. The motor system and its coordination 
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further depends on accurate information from all 
sensory modalities. To address the complexity of 
balance a multi-component exercise programme is 
needed. This term denotes an intervention that in-
corporates multiple components, such as the acti-
vities targeting performance (muscle strength, en-
durance and/or power), balance, postural control 
and walking or cardiovascular endurance [8]. To 
date there is a limited amount of evidence on the 
efficacy of somatosensory-specific training, orga-
nised as group training, not on a one-to-one basis 
as, for instance, in the case of a therapist working 
with a patient. A protocol with predominant soma-
to-sensory training was reported to improve the 
results of biomechanical and functional balance 
tests in elderly male subjects [19]. Besides, there 
even exists doubt as to the feasibility of a multi-
component group training programme that would 
address motor and sensory components of balance 
in the same training session and would, additio-
nally, incorporate range of motion and strength 
training [22]. It is still not clear whether balance-
specific training that targets most of the sensory 
and motor systems could be effective for active 
elderly population. There was, thus, a twofold pur-
pose to this work: first to evaluate the feasibility of 
a multi-component training programme organised 
as group training, and second to evaluate the effi-
cacy of specially developed multi-component, ba-
lance-specific training programme, with emphasi-
se on training on a compliant surface, to improve 
the balance function of active elderly living in an 
urban environment.

Methods 

Participants 
The participants were recruited by advertising 

in the publications of the Pensioners’ Association 
of Slovenia and at the notice boards in senior clubs 
and day care centres. As a consequence 34 persons 
volunteered to participate in our balance-speci-
fic training programme, all of them community-

dwelling in the region of the city of Ljubljana. Be-
fore enrolment in the training all participants were 
informed about the purpose and the programme 
of the training as well as about the procedures of 
data collection and they signed written consent. 
The study was approved by the National Medical 
Ethic Committee. 

In the analysis only the results of those partici-
pants were included who regularly participated in 
the training programme (at least 75% adherence), 
whose score on the Berg balance scale [23,24,25] 
was over 46 points and who did not report any ne-
urological problems. This reduced the number of 
subjects to 26; 21 women and 5 men. Characteri-
stics of the study group are presented in Table 1.

Motor performances measures
To determine the levels of functional fitness and 

the level of balance prior to training programme 
functional tests were performed.  The Berg balan-
ce scale consists of 14 functional activities graded 
on a scale from 0 to 4. It is valid [23], reliable [24] 
and sensitive to change [25]. Motor performan-
ces of lower extremities were tested by the timed 
stance on toes test [26] and hand grip strength was 
estimated using a hydraulic hand dynamometer 
Jamar (Lafayette Instruments, USA). 

Outcome measures
Due to the complexity of balance a combina-

tion of tests were performed that measured vario-
us components of balance on the level of sensory 
systems (sensory organisation test) and on func-
tional level (four square test and timed walking 
test). The main outcome measure of balance du-
ring quiet upright standing was tested with the 
sensory organization test on the force platform. It 
is a clinical tool for the assessment of the relati-
ve contribution of proprioceptive, vestibular and 
vision system to postural integration. The vali-
dity and reliability of the test is well-established 
[27]. Subjects were standing barefoot on the force 

Table 1. Characteristics of the 26 participants of the balance-specific training programme. 
Average ± SD Minimum Maximum

Age (years) 69.6  ± 6.6 59 82
Body mass (kg) 71.3 ±  13.5 49 98

Height (cm) 160 ±  9.7 132 177
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platform with their feet close together and arms at 
their sides in 4 different conditions: standing on a 
hard surface and on the Airex™ mat (40 x 48 x 6 
cm) with their eyes open and closed.  

Stabilometry was used to assess the amount of 
postural sway. Data were collected by a force plat-
form (Kistler 9286 AA, Winthertur, Swiss) with a 
50 Hz sampling rate using the BioWare program. 
Raw data were uploaded to a server with a Linux 
operating system and analysed by specially deve-
loped software [28]. The typical analysis of the 
stabilometric data started by data smoothing using 
Gaussian filtering of selected width (usually 2 or 
3 data points). It then proceeded by plotting the 
time and frequency distributions, determining the 
outline of the measured data, calculating its Fou-
rier coefficients and the total path length of the 
centre of pressure (CoP) movement as well as me-
dio-lateral and antero-posterior total path lengths 
and finished by determining the sway area. More 
detailed description of the method is given in [29]. 
For the purpose of this analysis four sway parame-
ters were chosen: mean velocity of the CoP during 
a 60 s measurement interval, medio-lateral and an-
tero-posterior path lengths and the sway area.

Additionally, two functional and balance tests 
were performed. The four square step test [30], 
which is a reliable and valid clinical tool, was used 
to assess subjects’ agility, weight transfer, and 
change of direction. This test has also a cognitive 
component as the subjects need to remember the 
sequences of the test, at the end of first cycle they 
need to change the direction and repeat stepping in 
a reversed order. Additionally, a timed 10 m walk 
test was performed that is a reliable measure of 
functional mobility [31].

Training protocol
The multi-component balance-specific trai-

ning was designed in accordance with the system 
approach. This approach stresses the importance 
of the fact that any movement emerges from an in-
teraction between the individual, the task and the 
environment in which the task is carried out [21]. 

The volunteers participated in the 60 minute 
multi-component balance-specific training se-
ssions twice a week for 12 weeks. Each session 
consisted of two distinctive parts: the first one was 

devoted to warm-up, range of motion exercises 
and activation of all major muscular groups. The 
session started in standing position and proceeded 
lying sideways, supine and prone. 

The second 30 minute part was designed as a 
circuit training at three different work stations. 
The aim of this part was to perform the tasks that 
progressively increased balance demands. This 
part consisted of training on a compliant surface, 
stepping on steps of different heights, walking 
around and over hard and soft obstacles, and per-
forming various movements with upper and lower 
extremities while sitting on gymnastic balls. The 
compliant surface training workstation was aimed 
at preserving and stabilising balance in altered 
proprioceptive conditions. For these exercises 6 
cm thick Airex™ mats of various dimensions and 
elasticity were used. The participants were stan-
ding on them with both feet parallel, toe to heel, 
or on one leg. All these activities were repeated 
with open and closed eyes. Besides, the partici-
pants were also walking forwards, sideways and 
backwards on a 2 m long and 20 cm wide com-
pliant mat. Stepping on soft and compliant small 
stepping surfaces was also included.  There were 
two assistants present at all times in case the par-
ticipants required any assistance. The exercises 
were adjusted to the ability of the participants and 
if necessary they were performed in pairs or while 
touching a stable surface. 

The second workstation was principally aimed 
at improving weight transfer and estimation of step 
height and included also a component of aerobic 
training. It consisted of activities on 18 cm high 
steppers, as used for aerobics, that correspond to 
standard step height. The participants were step-
ping on steppers forward, sideways or over them. 
During the training the frequency and the repetiti-
on counts were adjusted to the individual abilities.

The third workstation consisted either of a 
polygon with obstacles or training sitting on big 
gymnastic balls. The polygon included walking 
on a compliant surface, stepping over obstacles 
of different heights, walking around objects of 
various sizes, 360 degree turning, walking while 
carrying objects and sitting on surfaces of diffe-
rent heights. This group of exercises emphasised 
not only stepping on a compliant surface but also 
the ability of changing the base of support and 
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approaching its limits, vestibulo-ocular  stabili-
sation, changing the direction of movement  and 
double attention. The exercises performed while 
sitting on a big gymnastic ball presented a moving 
base of support and constant changes of its size 
and the number of available fixed points. This gro-
up of exercises enabled the training of proactive 
balance where the activities demanded anticipa-
tory postural adjustments and of the reactive ba-
lance with the demands for reacting to the moving 
base of support. 

Statistical analysis

The Statistical Package for Social Sciences 
(SPSS 17, SPSS Inc., Chicago, IL USA) and 
Microsoft Excel 2003 (Microsoft Inc, Redmond; 
WA, ZDA) was used for statistical analysis. A pai-
red t-test  was performed to identify the difference 
between pre- and post-training outcome measures.  
The significance level was set at p < 0.008 after a 
Bonferroni correction was applied.

Results

Pre-training motor performances
Before training the functional level of balance 

was determined, as well as the hand grip strength 
and the strength of triceps sure muscle of lower 
extremities. The results (Table 2) show high func-
tional level for the age group [32]. Thus, most of 
the subjects were graded with over 49 points at 
Berg balance scale and the time of the stance on 
toes test was 54.6 ± 11.6 seconds. The results for 
the hand grip strength (Table 2) are given separa-
tely for males and females and left and right hands. 
In all cases the dominant hand was the right one.

Stabilometry
Postural steadiness was defined as the move-

ment of the body centre of pressure (CoP) on the 
force platform (postural sway) in a given time 
interval. The results in Table 3 show that three 
months of balance-specific training did not affect 
postural sway while standing on a solid surfa-

Table 2. Pre-training Berg balance scale and muscle strength for hand and foot.
Average ± SD Minimum Maximum

Berg balance scale (scale) 54 ± 2 49 56
Stance on toes (s) 54.6 ± 11.6 20.1 60
Hand grip strength  – female
   left hand (kg) 24.9 ± 5.5 12 34
   right hand (kg) 28.2 ± 6.4 18 42
Hand grip strength  – male
   left hand (kg) 48.3 ± 12.1 39 62
   right hand (kg) 46.3 ± 7.8 40 55

Table 3. Centre of pressure movements during four conditions of sensory organisation test before and after trai-
ning. (The significantly different results are bolded. The level of significance is indicated as: ** p < 0.01, *** p 
< 0.001)

Solid surface, 
eyes open

Solid surface, 
eyes closed

Compliant 
surface, eyes 

open

Compliant 
surface, eyes 

closed
Medio-lateral path (cm)

   pre-training 
   post-training 

58.4 ± 21.4
57.9 ±17.2

96.6 ± 36.4
100 ± 53.4

***
132.3 ± 35.2
110.1 ± 30 

293.7 ± 79.8
272.8 ± 87.3

Antero-posterior path (cm)
   pre-training 
   post-training

46.5 ± 19.6
43.2 ± 15.1

75.6 ± 40
75.5 ± 44

104.5 ± 24
98.2 ± 33.5

**
274.7 ± 84.6
236 ± 79.9

Mean velocity (cm/s)
   pre-training 
   post-training

1.4 ± 0.5
1.3 ± 0.4

2.3 ± 0.9
2.3 ± 1.2

**
3.1 ± 0.7
2.7 ± 0.8 

7.5 ± 2.1
6.9 ± 2.1

Sway area (cm2)
   pre-training 
   post-training

4.7 ± 2.8
4.2 ± 1.6

8.7 ± 7.2
7.9 ± 5.4

***
14. 6 ± 4.3
11.1 ± 3.8 

55. 6 ± 29.2
41 ± 17.9
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ce, regardless of whether the eyes were open or 
closed. The training resulted in reduced postural 
sway on a compliant surface with eyes open. Spe-
cifically, statistically significant differences were 
observed for the reduction of medio-lateral path (t 
= 3.92, p < 0.001) and mean velocities (t = 2.85, p 
= 0.009). Similarly, the surface areas of the centre 
of pressure paths were also smaller after training (t 
= 3.53, p = 0.002). The postural sway on a compli-
ant surface with eyes closed was also reduced by 
training. The post-training antero-posterior centre 
of pressure paths were significantly shorter (t = 
2.79, p = 0.014) and the sway areas were smaller 
(t = 2.36, p = 0.03). Some typical examples of the 
centre of pressure measurements are shown in Fi-
gure 1 for four conditions of sensory organisation 
tests before and after training.

Functional and balance tests
The time needed to complete the four square 

step test after the training was significantly less (p 
= 0.003) compared to pre-training values (9.7 ± 

2.1 and 8.6 ± 1.5 seconds respectively,  Figure 2). 
Walking speed also significantly improved after 
the training period, subjects needed significantly 
less time for the timed 10 m walk test p < 0.001, 
(7.6 ±1.1 and 5.2 ± 0.5 respectively,  Figure 2).

Discussion

The results of this study show that multi-com-
ponent, balance-specific training with an emphasis 
on training on a compliant surface, as described 
above, can improve the balance of community-
dwelling elderly that are still independent at daily 
activities and are even recreationally active. Tra-
ining induced change was observed as enhanced 
steadiness on compliant surface as well as impro-
ved functional balance and walking tests. 

The participants were elderly that have, on the 
basis of responding to advertisements, shown an 
interest in this type of training. They were rela-
tively physically fit for their age group (Table 2) 
and without any serious health problems. It was 
thus reasonable to expect that in a three-month 
time period their motor and balance functional 
parameters would not significantly change, es-
pecially not improve, were they not engaged in 
any specific training. Taking this into considera-
tion we decided against a control group. This was 
also supported by ethical considerations where 
as little as possible additional stress is to be put 
on the population by the research, where testing 
would occur without intervention. Our choice was 
further justified by the post-training stabilometric 
results where the postural sway on solid surface 

Figure 1. Stabilograms in one typical subject during 
the sensory organisation test on the force platform 
performed on a solid and compliant surface with eyes 
open and closed before training (a) and after three-
months of balance-specific training (b).

Figure 2. Pre (white) and post (black) training values 
for four square balance test and timed 10 m walk test 
significantly decreased after the training period.   
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with eyes open or closed remained the same after 
three-months training period. It is thus reasonable 
to attribute all eventual post-training differences 
to the direct or indirect impact of the balance-spe-
cific training, though possible placebo effects are 
recognised.

The participants of our training programme 
had well preserved balance function which is in-
dicated by high scores of Berg balance scale as 
reported in Table 2. Besides, the results of the ti-
med stance on toes and of hand grip strength te-
sts are on the upper part of those expected for the 
appropriate age group [33].This data exhibits that 
subjects were fit and despite this fact were able 
to improve balance on compliant surfaces as well 
as in the 4 square and walking speed tests. This 
implies that low intensity but functionally specific 
training is capable of inducing change even when 
subjects are fit and highly functioning.

The sensory organization test on the force plat-
form showed improved stabilization of the cen-
tre of pressure on a compliant surface after trai-
ning whereas there were no significant changes 
for standing on a hard surface with eyes open or 
closed. These results suggest that the participants 
learned during the training to rely more on the vi-
sual and vestibular inputs and thus compensate 
for the change imposed by the compliant surface 
on the information coming from the somato-sen-
sory system. It is unlikely that the somato-sensory 
system (as represented by conduction velocity, 
number of receptors present, etc) was influenced 
by the exercises, the change was more likely on 
the level of central processing of these stimuli. 
This is proposed due to the limited plasticity of 
the somatory system. The increased ability of sta-
bilisation of the COP as a result of the described 
training protocol could be explained by the theory 
of sensory re-weighting [34], which suggests that 
the central nervous system can dynamically adjust 
the relative weights of the incoming sensory data 
and thus optimize the balance control. It seems 
that after the balance-specific training the partici-
pants were able to more effectively use the inputs 
of their muscular and ligament stretch receptors 
which are particularly active during constant body 
adjustments when standing on a compliant surface 
[15]. 

The ability of weighting and re-weighting of 
the incoming sensory inputs remains present in 
the elderly as does the ability for adjustments of 
the neuromuscular and musculoskeletal systems 
[35,36]. Regular physical activity, even if started 
later in life, can result in reorganization of postu-
ral control components and improve balance un-
der conflicting sensory information [35]. When 
properly stimulated, the adaptability of systems 
involved in the control and performance of motor 
function is known to be preserved also in very old 
subjects. This applies to the acquisition of muscle 
force and capacity [36], as well as to the complex 
function of balance [13]. Besides, moderate physi-
cal activity is also beneficial for diminishing oxi-
dative stress and reducing the inflammatory pro-
cess in the elderly [37].

Besides better stabilisation on compliant surfa-
ces, improvement in functional balance was ob-
served. Changes were observed in the four square 
step test and 10 m walk test. In both tests subjects 
performed faster after training indicating the 
increased balance skills that consequently allowed 
subjects to walk faster. Subjects were also able to 
stand significantly longer on a narrow supporting 
surface with their eyes closed. Previous results 
showed improvement in gait speed and balance 
tests as a result of balance-specific training in su-
bjects with reduced balance [38] and nursing home 
residents [13]. These results support the functio-
nally-oriented, multi-component group training 
protocol that has the potential to be transferred to 
different environments as well as to everyday life, 
which should be goal of any motor learning pro-
cess [39]. In contrast, traditional group training, 
consisting of exercises that activate the whole 
body and include stretching and relaxation, is not 
reported to be of great value for balance improve-
ment [11,12]. 

Doubts have been proposed as to the feasibility 
and capability for eliciting change in balance and 
functional performance when training consists of 
strength, aerobic and balance training in the same 
session [22]. In the present study range of motion, 
strength maintenance and balance-specific trai-
ning was administered in the same session, with 
positive results. Similar studies exist in the litera-
ture with the major difference between the present 
work and these studies being the multi-component 
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nature of the present work that included training 
on compliant surfaces. Frye et al. [40] reported an 
increased speed in the up and go test in the group 
who performed low intensity exercises with main 
elements of strength, flexibility, endurance and 
balance as compared to a control group. Iwamo-
to [41] programme consisted of callistenics, body 
balance training, muscle power training, and wal-
king and reported an increase of tandem and one 
leg standing time and increased gait velocity in the 
exercise group as compared to controls. The pro-
gramme also decreased the incidence of falls in 
the exercise group. It may be concluded that mul-
ti-component, balance-specific training that inclu-
des senso-motor training (standing on compliant 
surfaces) is effective for a predominantly female 
group (present study). Others have found training 
on a compliant surface to be effective in active, 
community-dwelling males [19]. However, it is 
still not possible to conclude that balance-specific 
training, with an emphasis on somato-sensory tra-
ining, is more effective than other types of training 
as the research results are often conflicting. Some 
could find no difference between functional trai-
ning and resistance exercise training [42] and no 
difference could be determined between functio-
nal and traditional training [38]. Only a systematic 
study of different training protocols in groups of 
elderly of various, but matched, balance perfor-
mance skills can resolve this question.

Conclusion

A multi-component, balance-specific training 
which emphasised standing on a compliant surfa-
ce improves balance during postural stabilisation 
tests and is transferred to other functional activi-
ties. These results show that even active elderly 
persons can improve their balance function provi-
ded it is reasonably well-preserved at the initiation 
of training. We can also conclude that multi-com-
ponent, balance-specific training can be organi-
sed ingroup training and that combining different 
types of exercises is feasible and effective. The 
effectiveness of this training needs to be compared 
with other training protocols. 
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Abstract

Background: In the patients of the ICU (in-
tensive care unit), there is a delayed or inadequate 
nutrition support. The purpose of this study was to 
examine the relationship between energy balance 
and clinical outcome in critically ill patients.

Methods: Prospective observational study 
conducted in consecutive patients staying ≥4 days 
in the mixed ICU of the QSUT “Mother Tere-
sa”. Data were collected on the nutrition support, 
energy delivery, and cumulated energy balance 
(on discharge), length of ICU stay, total compli-
cations, infectious complications and mortality. 
Energy balance was calculated as energy delivery 
minus nutritional requirements. Multiple regre-
ssion analysis was used to analyze the effect of 
cumulated energy balance on length of ICU stay, 
complications and on mortality.

Results: Multiple regression analysis identi-
fied cumulated energy deficits as being indepen-
dently associated with infectious complications 
and the ventilator stay and ICU stay. Kaplan-
Meier analysis showed that patients with a cumu-
lated energy deficit ≥ -10000kcal, had a higher 
ICU mortality rate than patients with lower energy 
deficit.

Conclusions: Negative energy balance cumu-
lated during inadequate nutrition support was 
associated with a higher rate of infectious compli-
cations, mortality, longer ventilator stay and ICU 
stay. Our findings suggest the need for implemen-
tation of quality improvement measures by the he-
althcare team to enhance the provision of nutrition 
support to the patients of the intensive care unit.

Keywords: critically ill, nutritional support, 
energy balance, morbidity and mortality.

Introduction 

Protein energy malnutrition is a major problem 
in severely ill hypercatabolic patients in the inten-
sive care unit (1). In the intensive care unit 20-
40% of the patients were reportedly malnourished 
(2,3,4). The rapidity of development of severe 
malnutrition depends on the degree of insufficient 
intake of nutrition as well as on the metabolic rate. 
In the critically ill patient, malnutrition results in 
impaired immunologic function, impaired ven-
tilator drive, and weakened respiratory muscles 
leading to prolonged ventilator dependence and 
increased infectious morbidity and mortality rates 
(5,6).  Nutrition care is considered to be a basic 
and mandatory (essential) element of modern in-
tensive care treatment. Nutritional support influ-
ences morbidity and mortality rates in critically ill 
patients (6). Administration of nutritional support 
is required in critically ill patients to limit the ne-
gative energy and protein balance observed in 
these patients (3,7).  Prevention of nutrient deple-
tion during nutritional support can eliminate the 
excess morbidity and mortality associated with 
malnutrition. The general benefits of nutritional 
support include improved wound healing (6) a 
decreased catabolic response to injury (8), impro-
ved gastrointestinal permeability (9), decreased 
bacterial translocation (10), and improved clinical 
outcomes, including a decrease in complication 
rates and length of stay with accompanying cost 
savings (11-14).  Prolonged hypocaloric feeding is 
associated with clinical complications; energy ba-
lance should be calculated in the most ill patients. 
Underfeeding ICU patients for periods longer than 
a few days can cause unnecessary protein losses, 
may lead to further nutritional deterioration,  and 
consequent complications (increased nosocomial 
infections, poor wound healing and respiratory 
muscle dysfunction) (15). Particularly in the pa-
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tients of the ICU, there is a delayed or inadequate 
nutrition support (4,16,17). The purpose of this 
study was to examine the relationship between 
energy balance and clinical outcome in critically 
ill patients.

Material and methods

The study was designed as a prospective obser-
vational study, conducted in consecutive patients 
staying ≥4 days in the mixed ICU of the Univer-
sity Hospital Centre “Mother Teresa” of Tirana, 
Albania, collecting data during 2010 and 2011. As 
nutrition support may only be relevant to critically 
ill patients who remain in the ICU for a prolonged 
period of time, we examined the use of nutrition 
support in patients above 18 years old, who re-
mained in the ICU longer than 4 days. Data were 
made anonymous for analysis. 

Patient data
Age, sex, weight, height, and BMI, diagnosis 

and Acute Physiology and Chronic Health Eva-
luation (APACHE II) prognosis score (18) were 
recorded upon admission to the ICU. Nutritional 
status on admission was assessed according to Nu-
tritional Risk Screening 2002 (19). The patients 
were characterized by scoring the components 
“undernutrition” and “severity of disease” in 4 ca-
tegories (absent, mild, moderate or severe). The 
patient could have a score of 0-3 for each compo-
nent (undernutrition and severity of disease), and 
any patient with a total score ≥ 3 was considered at 
nutritional risk. Undernutrition was evaluated by 
any of the 3 variables (BMI, recent weight loss, 
recent food intake). 

Nutritional data and calculations
Determination of energy requirements: Indirect 

calorimetry, despite being the gold standard for de-
termination of energy requirements, remains unava-
ilable in the vast majority of ICUs (20). Predictive 
equations however over- or underestimate require-
ments (21). Indirect calorimetry studies have shown 
that, in most situations, a value of 25 kcal/kg/day 
can be used to estimate energy requirements. This 
is also recommended by ESPEN (22,23). As in our 
clinic is not available indirect calorimetry, energy 
target was set at 25 kcal/kg/day.

Energy delivery 
Total delivery includes energy from enteral 

and parenteral feeds, from non-nutritional sources 
(glucose and gluco-saline infusions used for drug 
dilution and fluid support). Energy balance was 
calculated as energy delivery – energy target, on 
daily basis. Data were collected on the nutritional 
risk screening, the time of start of feeding, energy 
delivery, and cumulated energy balance after first 
week and on discharge from ICU. 

Clinical follow-up
Duration of ICU stay and length of ventilator 

stay, total complications, infectious complicati-
ons and ICU mortality were recorded. Infectious 
complications were defined as sepsis or systemic 
inflammatory response syndrome (24), pneumo-
nia, urinary tract infection, central venous catheter 
sepsis, and wound infection. Other complications 
were: post-operative (open abdominal wound, 
post-operative bleeding, anastomotic leak), neu-
rological, respiratory, gasto-intestinal, cardiovas-
cular, hepatic failure (by SOFA), renal failure (by 
SOFA) (25), and coagulation disorder. The durati-
on of time in the ICU was defined as the time from 

Table 1. Patient characteristics
Variable  Mean SD(median) Range
Age years years 60 +16 (61) 18/92

Sex ratio M/F M/F 156M/121F 
APACHE II   17.5±5.7(16) 5/32

Time from admission to initiation of nutrition days 2.9 ±3.6(1) 1/23
Mechanical ventilation days  days  1.8 ± 3.9 (0) 0/25

Complications  n (%)   132(47.7%)
Length of ICU stay days  days  8.3±7.2 (6) 4/62

ICU Mortality  n (%)   86 (31%)  
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admission of patients until they were ready for 
discharge. All patients were followed clinically 
until leaving the ICU or death and their outcome 
recorded. 

Statistical analysis
Data are presented as means, medians and 

ranges for numerical variables and as number or 
percentages for categorical variables. Multiple li-
near regression analysis was used to analyze the 
effect of cumulated energy balance on length of 
ICU stay, length of ventilator stay, total compli-
cations, infectious complications and mortality. 
Spearman’s non parametric test was used to assess 
the correlation between variables. Kaplan-Meier 
analysis was used to compare the survival rate in 
patients with energy deficit. Statistical significan-
ce was considered at the level of p ≤ 0.05. All te-
sts were two tailed. SPSS 18.0 statistical package 
used to analyze the data. 

Results

277 patients were included in the study. The 
mean age was 60.1years (±16.2yrs).  141 (43.7%) 
patients were females. The mean APACHE II sco-
re 17.5 (±5.7). According to NRS 2002: 61.3% of 

the patient were at nutritional risk. ICU length of 
stay was 8.3 days (±7.2); Mechanical ventilation 
lasted 1.8 days (± 3.9). ICU mortality was 31% 
(Table 1). 19.1% of the patients had malign disea-
se. 201 (72.6%) patients were post operative (Ta-
ble 2).

Nutritional risk (NRS-2002 ≥ 3) was positively 
correlated with total and infectious complications 
(rho=0.5,  p<0.01), length of stay at ICU (rho=0.3,  
p<0.01), mortality (rho=0.2,  p<0.01), and days in 
mechanical ventilation (rho=0.2,  p<0.01).

Nutritional support: Of the 277 study patients, 
109 (39.4%) received some form of nutrition 
support: 16 (5.7%) received enteral nutrition (EN) 
only, 87 (31.4%) received parenteral nutrition 
(PN) only, and 6 (2.2%) received both, and 168 
(60.6%) did not receive any nutritional support. 
The days without feeding were characterized by 
the unintentional delivery of 150-200 kcal from 
glucose infusions.

For those patients who received nutritional 
support, the mean time from admission to initia-
tion of any form of nutrition support was 2.9 days 
(±3.6); all patients were in negative balance at the 
end of their ICU stay:  -10384.0 (±9133.2kcal) 
(Table 3).

Impact of energy deficit on intensive care unit 

Table 2. Major diagnoses of the total study population on ICU admission
Major diagnosis N Frequency (%)

Nonoperative conditions:
Respiratory neoplasm 2 0.7
Pulmonary edema (non-cardiogenic) 2 0.7
Pulmonary embolism 5 1.8
Respiratory failure 11 4.0
Multiple trauma (excluding head trauma) 4 1.4
Metabolic coma 7 2.5
Renal disease/Acute renal failure 6 2.2
Multiorgan failure 8 3.0

Post-operative conditions:
GI perforation/rupture; fistula 12 4.3
GI inflammatory disease 8 2.9
GI obstruction 5 1.8
GI bleeding 55 19.9
Pancreatitis 14 5.1
GI neoplasm 46 16.6
GI cholecystitis / cholangitis 28 10.1
Other GI disease; tromboembolitic event 23 8.3
Renal neoplasm 7 2.5

GI = gastrointestinal
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Table 3. Patients characteristics by nutritional group

EN (n=16) PN (n=87) EN+PN (n=6) No nutrition 
support

Total 
(n=277)

Age (years)
- Mean 
- SD

66,81 
19,229

60,41 17,665 57,83
21,720

59,56
14,983

60,21
16,272

APACHE II
- Mean 
- SD

18,75
6,105

16,99
5,627

20,00
6,663

17,56
5,688

17,50
5,708

LOS ICU
- Mean 
- SD

9,94
5,183

11,90
10,361

16,17
10,147

5,99
3,219

8,30
7,212

LOV
- Mean
-  SD

1,13
2,527

3,54 (5,383) 6,33
7,421

0,83 
2,321

1,82
3,958

Energy cumulative end 
balance (kcal)

- Mean
- SD

-12090,63
-5736,846

-10188,79
-8743,575

-5126.6
-4859.9

-9910,78
-5206,461

-10397,74
-9146,962

Admission diagnosis (%)
- N o n - o p e r a t i v e 

conditions
- P o s t - o p e r a t i v e 

conditions

37.5%

62.5%

19.54

80.45

100

0

28.57

71.42

72.6

27.43
LOV = length of ventilation
LOS ICU = length of stay at intensive care unit

outcome: Multiple regression analysis identified 
energy deficits after 7 days as being independently 
associated with the infectious complications 
(p=0.007). It did not find any association of ne-
gative energy balance after 7 days with the length 
of mechanical ventilation (p=0.85), and the length 
of stay on ICU (p=0.16), with the total number of 
complications (p=0.56), or mortality (p=0.68).

The regression analysis identified cumula-
ted energy deficits during the ICU stay as being 
independently associated with infectious com-
plications (p<0.001) the length of stay on ICU 
(p<0.0001) and the length of mechanical ventila-
tion (p<0.001). It did not find any association of 
negative energy balance with the total number of 
complications (p=0.19), or mortality (p=0.11) (Ta-
ble 4) (Figure 1). Kaplan-Meier analysis showed 
that 104 patients with a cumulated energy deficit ≥ 
-10000kcal, had a higher ICU mortality rate than 
patients with lower energy deficit (< -10000kcal; 
n=173). Values were significantly different 
(P<0.001; log-rank test) (Figure 2).

Discussion 

Of 277 patients studied, 61.3% were at nutriti-
onal risk according to Nutritional Risk Screening 
2002. In gastrointestinal surgery was reported 
that, 60% of the patients were with malnutrition 
(2). Previous studies have shown the impact of 
nutritional status on morbidity, mortality, LOS (6, 
26). Similarly to these studies we demonstrated 
that length of ICU stay, invasive ventilator stay, 
incidence of complications and mortality were 
greater in the malnourished patients than in the 
well-nourished. Our study showed that negati-
ve energy balance correlated with the infectious 

Table 4. Relationship between outcome and cumula-
ted energy deficit by regression analysis

Variables of outcome p F
Length of stay <0.001 334.5

Total complications 0.196 1.6
Infectious complications <0.001 65.1

Length of mechanical 
ventilation <0.001 53.8

Mortality 0.116 2.4
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complications, longer stay on VM, longer stay on 
ICU, and mortality, but not with the total number 
of complications. This study investigated the nu-
tritional support in 277 patients and showed that 
all patients were in negative balance at the end of 
their ICU stay. 

Overfeeding was not a finding in our study. 
However, underfeeding seemed to be a signifi-
cant problem. 168 patients (60.6%) who stayed 
more than 4 days in the ICU did not receive any 
nutrition support. The proportion of nutritionally 
supported patients (39.4%) is lower compared 
with European ICUs (ranged from 61% in Spa-
in to 81% in Austria) (27). Furthermore, of those 
who received nutrition support were in negative 
balance at the end of their stay in the ICU. In our 
ICU the majority of patients were post operative, 
and the delayed/no nutrition support in these pati-
ents is consequence of depressed gastro-intestinal 
activity during the first days after injury or surgery 
and the delay of restoration of organ function.

The intensive care unit patients present a num-
ber of nutritional challenges. The case mix of pa-
tients admitted to intensive care units may range 
from those admitted electively after major electi-
ve surgery to those admitted as emergencies after 
some surgical catastrophe, major trauma, sepsis, 
or respiratory failure (28).  Detailed metabolic me-
asurements show wide patient variation between 
and within patients on different days (29). Many 
critically ill patients do not receive their target 
intake, due to elective interruption as a result of 
intolerance, interruption due to other therapeutic 
interventions, and practical factors as inadequate 
stock of feeding solutions (30).

Particularly in the patients of the ICU, there is a 
delayed or inadequate nutrition support. Resistan-
ce to change, lack of awareness, lack of critical 
care experience, clinical condition of the patient, 
resource constraints, a slow administrative proce-
ss and workload, were cited as the main barriers to 
guideline implementation (31).

Other observational studies document low ra-
tes of “optimal” use of nutrition support in the 
critical care setting (4,16,17,27,32). Our practice 
patterns seem to vary somewhat compared with 
other countries. In our study 14.67% of patients in 
the ICU receiving nutrition support received EN 

Figure1. Multiple regression analysis showing the 
influence of energy balance: a) after 1st week, b) 
cumulated 

Figure 2. Kaplan-Meier analysis of intensive care 
unit (ICU) survival rate in patients with energy deficit 
≥ -10000kcal (─; n= 104) and with energy deficit < 
-10000kcal (---; n=173). Values were significantly 
different (P<0.001; log-rank test)
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compared with 74% in Canada (16), 33% in the 
UK (33), and 92% in Switzerland (27). Our study 
showed that the use of PN (79.8% of ICU patients 
receiving nutrition support) is among the highest 
rates reported compared with 12% in Canada (16), 
19% in Austria and 71% in Sweden (27).

Some recent studies had shown that infectious 
are a classical complication of malnutrition and 
underfeeding (17, 34). Another study including 
200 medical ICU patients, observed a reduction in 
length of mechanical ventilation associated with 
improved nutritional support (35). The multiple 
regression analysis showed that energy balance 
at the end of the first week, and the cumulated 
energy balance of the ICU stay were the strongest 
predictors of prolonged ICU stay. These results 
are similar with the results of the study of Villet 
at al. conducted in 48 critically ill patients with 
prolonged ICU stay (17). A recent study including 
38 patients intubated at least 7 days suggested that 
large negative energy balance seems to be an in-
dependent determinant of ICU mortality in a very 
sick medical population requiring prolonged acute 
mechanical ventilation (36). In other studies was 
confirmed that increased intakes of energy and 
protein was associated with reduced mortality, 
whereas only reaching energy targets is not asso-
ciated with a reduction in mortality (37, 38, 39). 
In our study we did not examine the relationship 
between the amount of protein administered and 
clinical outcomes, but we find that the survival 
rate was significantly higher among patients with 
energy deficit < -10000kcal, which highlights the 
impact of nutrition on mortality.

Conclusions 

This study confirms that negative energy balan-
ce cumulated during inadequate nutrition support 
was associated with a higher rate of infectious 
complications, mortality, longer ventilator stay 
and longer ICU stay. As a conclusion we suggest 
that attempting to meet caloric targets may be 
associated with improved clinical outcomes in cri-
tically ill patients (40).

In the patients of our ICU there is a delayed or 
inadequate nutrition support. In our country many 
critically ill patients do not receive their target in-
take, due to practical factors such as inadequate 

stock of feeding solutions, difficulty of jejunal 
access, delayed pharmacy supply and to the fact 
that nutrition is still not considered first line the-
rapy. Our findings suggest the need for implemen-
tation of quality improvement measures by the he-
althcare team to enhance the provision of nutrition 
support to the patients of the intensive care unit. 
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Edo Hasanbegovic

Pediatric Clinic, University Clinical Center of Sarajevo, Sarajevo, Bosnia and Herzegovina

Abstract  

The aim of this study is to present the results of 
treatment of children suffering from bone cancer 
at the Hemato-oncology Department of Pediatric 
Clinic University Clinical Center of Sarajevo in 
the ten-year period.

Patients and methods: The study population 
included children who were treated for bone can-
cer at the Pediatric Clinic University Clinical Cen-
ter of Sarajevo, during the period from 01/01/2002 
to 31/12/2011. Clinical trial was conducted as a 
retrospective analysis. The study analyzed 30 chil-
dren, aged 0-15 years, 16 boys and 14 girls. All 
data are presented through tables and graphs by 
the number and percentage of cases. Chi-square 
test with Fisher correction was used to test the 
difference from a normal distribution.

Results: The study included 30 patients, 16 
(53%) boys and 14 (47%) girls, which makes the 
ratio 1,14:1 in favor of males. Most of respon-
dents were in the age group 11 -15 years with 17 
(56.67%) patients. The average age at the onset 
was 9.72 years. The largest number of children 
was diagnosed with osteosarcoma 15 (50%) and 
11 of them with Ewing sarcoma (36.67%), which 
represents 2/3 of the total number of patients. 
The most common site of occurrence of bone 
tumors is femur, in 14 (46.67%) children and 
osteosarcoma is a leading histological type of tu-
mor with 10 children with affected femur. In all 
10 patients is distal part of femur was affected. 
Of the total number of 30 patients, 20 (67%) are 
alive, and 10 (33%) died.

Conclusion: The results of treatment are 
similar to those in other hematological cen-
ters of the world. Early diagnosis and timely 
diagnosis of a malignant bone tumors le-
ads to preservation of limb in the final outco-
me, rescued life and completely cured patient. 
 Keywords: bone tumors, children, treatment 
outcome.

Introduction

Bone tumors account for 5% of tumors in child-
hood and are sixth on the list of  all malignant di-
seases in children under the age of 15 years. They 
are more often occurring in adolescence, when 
they are coming right after leukemia and lymp-
homa regarding frequency. One half of all bone 
tumors are malignant. Bone tumors are classified 
as primary (tumors arising primarily in the bone) 
and secondary (metastasis resulting from a distant 
primary tumor to the bone). In this study, the most 
important are primary malignant bone tumors. 
They are characterized by rapid growth, high rate 
of malignancy, the occurrence of metastasis and 
high mortality rate. The main clinical symptoms 
are pain, swelling and limited movement in almost 
80% of cases. Osteosarcoma and Ewing’s sarco-
ma commonly occur in children and young peo-
ple up to 25 years, while chondrosarcoma occurs 
most commonly in the elderly. During the first de-
cade of life, their occurrence is the reciprocal ratio 
of 60:40 in favor of osteosarcoma, while studies 
show that Ewing sarcoma is  more common histo-
logical type in children up to ten years of life. The 
most common locations of osteosarcoma of bone 
were knee (50%) and proximal humerus (25%). 
Ewing sarcoma most commonly affects the pel-
vis, femur, tibia and fibula in about 60% of cases. 
Although the number of cases of bone tumors is 
small, high mortality rate is emphasized (1, 2).

The aim of the research

The main aim is to present the results of tre-
atment of children suffering from bone cancer  at 
the Hemato-oncology Department of Pediatric 
Clinic University Clinical Center of Sarajevo. 

Patients and methods research

The study was conducted as a retrospective 
studie that included children affected by bone 
cancer, in a ten-year period from 01/01/2002 to 
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31/12/2011. We analyzed 30 patients aged 0-15 ye-
ars. The study included 16 (53%) boys and 14 girls. 
Criteria  for inclusion of  investigated patients 
are clearly defined. Data were collected from the 
medical records and were analyzed: age, gender, 
tumors with histopathological findings, location, 
manner and outcome of bone tumors treatment. 
Statistical analysis was performed using chi-squa-
re test to show statistical significance of observed 
differences between the groups. All values   of p 
<0.05 were considered statistically significant.

Results 

Table 1 shows gender distribution of patients 
treated for bone tumors. Out of total 30 patients 
there were 16 (53%) boys and 14 (47%) girls.

Table 1. Gender distribution of children affected by 
bone tumors

Gender Girls Boys TOTAL p-value
Number 14 16 30 0,9148

% 46.67% 53,33% 100%
 Chi-squared test=0,001   p=0,9148  

Table 2. shows age distribution of patients 
affected by the bone tumors. The majority of pa-
tients were in age group 11 - 15  years, relatively 
17 (56,67%) patients.  Age group 6 – 10 years was 
represented with 9 (30%) children. The least num-
ber of affected children was in age group 0 -5 ye-
ars,  relatively 4 (13,33%) patients. 

Table 3. shows frequency of bone tumors li-
sted by pathohistological finding. Children  are 
commonly affected by osteosarcoma 15 (50%),  
Ewing sarcoma 11 (36,67%) and  PNET 4 (13%). 

Table 4 shows the localization of diagnosed 
bone tumors. In patients with osteosarcoma femur 
was the most commonly affected bone, relatively 
in 10 patients (in all 10 patients distal femur was 
affected), while the Ewing sarcoma femur was first 
site for 4 patients, then smaller bones as os coxae 
with 3 and thoracic spine with 2 patients. Statistical 
analysis using Chi-square test shows that there are 
significant differences (Chi-square = 32.415, p = 
0.0196) in frequency  of certain types of sarcomas 
regarding localization (p <0.05). Treatment opti-
ons for bone tumor patients are displayed in table 
5. All 30 (100%) patients received hemato-onco-

Table 2. Age distribution of patients affected by the bone tumors
Age 0 – 5 years 6 - 10 years 11 - 15 years TOTAL p-value

Number 4 9 17 30 0,9556
% 13,33% 30% 56,67% 100%

Chi-square test=0,089 p=0,9556

Table 3.  Histological classification of bone tumors
Tumor Osteosarcoma Ewing sarcoma PNET TOTAL
Number 15 11 4 30

% 50% 36,67% 13,33% 100%

Table 4. Localization of single bone tumors 
Bone Osteosarcoma Ewing sarcoma PNET TOTAL 
Femur 10 4 14
Pubis 2 1 3
Tibia 1 1

Lumbosacral spine 1 1 1 3
Occipital bone 1 1
Thoracic spine 2 2

Coxae 3 3
Gluteal region 1 1

Cruris 2 2
Forearm 2 2

Upper arm 1 1
Chi-square test =32,415     p=0,0196
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logical therapy while in other patients additionally 
was used radiotherapy in 11 (36,67%) patients and 
surgical resection in 23 (76,67%) patients.  

 Graph 1. shows treatment outcome in affected 
children with bone tumors. Out of total 30 affec-
ted, 20 (67%) patients are alive and 10 (33%) of 
them died.

Discussion

This paper analyzes 30 children suffering from 
bone cancer who were treated at the Pediatric Cli-
nic in Sarajevo in the ten-year period. Among the 
affected children there was 16 (53%) boys and 14 
(47%) girls, which makes the ratio 1,14:1 favor 
of males. Statistical analysis using chi-square test 
shows that there is no significant difference of re-
presentation of boys and girls in the total sample 
(p> 0.05). These data are consistent with data from 
literature. Pappo A quotes ratio of male and female 
children 1,5:1 for Ewing’s sarcoma morbidity re-
latively 1,3:1 for osteosarcoma (3, 4).

Most patients were in the age group of 11-15 
years, relatively 17 (56.67%) patients and at the 
least in the age group of 0-5 years, relatively 4 
(13.33%) children. The average age of all patients 
with bone tumors in childhood was 9.72. Statisti-
cal analysis using chi-square test shows that there 
are no significant differences between age groups 
in the total sample (p> 0.05).

According to Alberto S the average age of di-

Table  5. Treatment option for bone tumor patients
Treatment option 

Treatment modality Chemotherapy Chemotherapy 
+radiation therapy

Chemotherapy 
+surgery 

Number 30 11 23
% 100% 36,67% 76,67%

Graph 1. Survival rate in percents for children with 
bone tumors in accordance to year analysis 

sease for osteosarcoma is above the 10 year, and 
mean age at diagnosis of Ewing is 11 years. Most 
patients with osteosarcoma are in the age group of 
11-15 years and this was recorded in 10 patients 
(4, 5, 6).

The final diagnosis is made by needle biopsy 
and histological confirmation of  tumors. The lar-
gest number of children fell ill from osteosarcoma 
15 (50%) and Ewing sarcoma 11 (36.67%), which 
represents 2/3 of the total number of patients. The-
se data are consistent with literature data (7, 8).

Lazkowsky P. stated that 650-700 of bone tu-
mors are diagnosed each year in children 0-19 ye-
ars of age in the United States, out of which 53% 
accounts to  osteosarcoma and 35% to Ewing’s 
sarcoma. Every year 400 osteosarcoma and  200 
Ewing sarcoma are newly diagnosed in the U.S. 
(9) In the majority of affected children bone tu-
mors occur in the femur 14 (46.67%), os pubis, 
os coxae, lumbo-sacral  backbone in 3 (6.67%) 
patients, tibia, thoracic spine and forearm in 2 
(6.67%).  According to Femenić R. et al. osteosar-
coma usually occur on the diaphysis of long bones 
and the femur. Ewing sarcoma in contrast to oste-
osarcoma usually occurs in metaphysic of smaller 
bones so that this tumor due to its location and the 
behavior represents the malignant tumor of bone 
(10). Bone tumors are treated with chemotherapy 
before and after surgical removal of the tumor to 
be preventeand controlle eventual metastases, and 
in some cases radiotherapy is used.

For treatment of osteosarcoma  in most Euro-
pean countries protocol COSS 96 (Adriamycin, 
high doses of Metotrexat and Holoxan)  is applied. 
The best result in the treatment of children with 
Ewing’s sarcoma are achieved by the protocol  
Euro Ewing 99 (Vincristine, Actonomycin, Ifosfa-
mid, Adriamycin, and Etoposide). 30 (100%) pa-
tients received chemotherapy, while in other pati-
ents a combination of chemotherapy and radiation 
therapy was used, relatively in 11 (36.67%) pati-
ents and surgical methods of treatment were used 
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in 23 (76.67%) patients. Of the total 30 patients, 
20 (67%) were alive, and 10 (33%) died.

Although it is early to talk about the ultima-
te cure because it is necessary to complete 5 ye-
ars period since the start of treatment, the results 
are satisfactory and similar to other studies in the 
world (11, 12, 13).

Conclusions 

Bone tumors account for 5% of tumors in 
children and represent one of the most malignant 
diseases in childhood. The presented results of 
treatment of bone tumors are similar to studies 
performed in other hematological centers of the 
world. Early diagnosis, preoperative surgical and 
cytostatic therapy provided better prognosis in the 
treatment of bone tumors in children.
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Abstract

Aim: Characterization of acetylsalicylic acid 
with thin-layer chromatography and hot–stage 
microscopy depending to solvent system.

Material and methods: Synthesis of aspirin 
is classified as esterification reaction. In this reac-
tion, to salicylic acid as reactant is added acetate 
anhydrate, a derivative of acetic acid, and in pres-
ence of 85% phosphoric acid (sometime sulphu-
ric acid is used) as catalyst gives acetylsalicylic 
acid and as by-product acetic acid [1]. Obtained 
quantity of raw aspirin is 15 g. Precrystalisation 
of raw aspirin is done with these solvents: ethanol, 
methanol and petroleum ether. For synthesised as-
pirin identification following instrumental meth-
ods is used:Thin Layer Chromatography (TLC) 
and Hot-stage microscopy (HSM). As stationary 
phase:HPTLC plate F 254  MERC, silica gel G 
20x20, thickness 0.25 mm [13]. Detection of 
compounds is performed with UV/VIS detector–
CAMAG. Mobile phase: benzene–ethanol (8:2). 
Thermal properties are observed on OLYMPUS 
BX 51 thermal microscope with polarised light. 
Sample is mounted and heated on 10 °C/min in 
temperature range 40 °C-150 °C. On given visible 
terminal crossovers pictures are made (1 picture/3 
sec) [12].

Results: Identification of given compounds is 
studied by TLC method in different systems. By 
identification of acetylsalicylic acid (precrystal-
ised acetylsalicylic acid in ethanol, methanol and 
petroleum ether)  benzene and ethanol are used, 
but in different ratios:

benzene–ethanol (8 : 2)
benzene–ethanol (9 : 1)
benzene–ethanol (7 : 3)

Sample precrystalised in ethanol is solved in 
range of 0.5–1°C, what is proof that acetylsalicyl-
ic acid precrystalised in ethanol shows superb pu-
rity, thus ethanol could be used as suitable solvent 
for acetylsalicylic acid precrystalisation. Sample 
precrystalised in methanol is also solved in range 
0.5–1°C. In petroleum ether precrysalised sam-
ple is melting on 99.8 °C, where is visible that in 
sample which is precrystalised in petroleum ether 
some impurities remains, so it cannot be suitable 
solvent for purification of acetylsalicylic-acid.

Discussion: Drugs which contain derivates of 
salicylic acid, but with structure similar to aspirin, 
are used in medicine since ancient times. Extracts 
from willow bark are rich in salicylates which are 
known by specific effects on elevated tempera-
ture, pain and inflammation, since mid 20th centu-
ry. Aspirin also have a property of inhibiting blood 
coagulation, because of thromboxane prostaglan-
dins inhibition, which normally bind molecules of 
platelets for making thromboses on open or dam-
aged blood vessel or injured tissue [2]. The aim is 
evaluation of the influence of different precrystali-
sation solvents on acetylsalicylic acid purity as-
sessed by thermal microscopy and the influence of 
different mobile phase composition on acetylsali-
cylic acid identification in the presence of salicylic 
acid by thin-layer chromatography.

Conclusions: Most suitable solvents for puri-
fication of raw aspirin are ethanol and methanol, 
thus petroleum ether is not, because after petro-
leum ether precrystalisation remains impurities. 
Sample precrystalised in ethanol and methanol is 
solved in range of 0.5 – 1 °C, what gives conclu-
sion acetylsalicylic acid precrystalised in ethanol 
shows high purity so ethanol is suitable solvent for 
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acetylsalicylic acid precrystalisation. Rf value by 
mobile phase benzene – ethanol in ratio (9:1,7:3) 
is such that spots are on the same position what 
means there were no separation, i.e. this system 
isn’t appropriate for aspirin identification by thin-
layer chromatography method.

Keywords: Acetylsalicylic acid, thin layer 
chromatography (TLC), Hot stage micro-scopy 
(HSM).

Introduction

Drugs which contain derivates of salicylic acid, 
but with structure similar to aspirin, are used in 
medicine since ancient times. Extracts from wil-
low bark are rich in salicylates which are known 
by specific effects on elevated temperature, pain 
and inflammation, since mid 20th century. Aspirin 
also have a property of inhibiting blood coagula-
tion, because of thromboxane prostaglandins inhi-
bition, which normally bind molecules of platelets 
for making thromboses on open or damaged blood 
vessel or injured tissue. For those reasons, aspirin 
in long-term uses in low dosages for preventing 
myocardial infarct, brain stroke or building plate-
lets in person whose have such a risk [4]. Aspirin 
is one of the first drugs from non-steroid anti-in-
flammatory drugs group, in which many are not 
salicylates, but many of them have similar effects 
inhibiting cyclooxygenase synthesis as their basic 
mechanism of usage [10]. Low dosage of aspirin 
is recommended in prevention of brain stroke and 
infarct by patients with diagnosed heart diseases 
[7]. In high dosage, aspirin and other salicylates 
are used by treatment rheumatic fever, rheumatic 
arthritis and other joint and bones inflammatory 
diseases. Evaluation of the influence of different 
precrystalisation solvents on acetylsalicylic acid 
purity assessed by thermal microscopy. The in-
fluence of different mobile phase composition on 
acetylsalicylic acid identification in the presence 
of salicylic acid by thin-layer chromatography.

Aim

In using the different solvent systems by using 
TLC method one get a better opportunity to iden-
tify acetylsalicylic acid. Also, through the HSM 
method we would like to see how the purity of this 
synthesized acetylsalicylic acid.

Material and methods

Synthesis of aspirin is classified as esterifica-
tion reaction. In this reaction, to salicylic acid as 
reactant is added acetate anhydrate, a derivative 
of acetic acid, and in presence of 85% phosphoric 
acid (sometime sulphuric acid is used) as catalyst 
gives acetylsalicylic acid and as by-product ace-
tic acid [5]. By reaction itself, acetate anhydrate 
binds to phenol group of salicylic acid (OH-) giving 
acetyl group (R– OH→R–OCOCH3) [3]. In three 
headed Erlenmeyer is added 10 g of salicylic acid 
and 25 ml acetic acid anhydrate. Two–three drops 
of concentrated sulphuric acid is added as catalyst 
too. The magnet is also putted into bottle. On bottle 
top stands thermometer, for showing temperature. 
Whole apparatus has mounted on return cooler. 
Ingredients in bottle are heated for 15 minutes on 
50–60 °C with constant stirring. After the end, the 
bottle is unmounted, cooled under water shower, 
afterwards cooled on ice container until acetylsali-
cylic acid crystals are separated [8]. After crystal 
separation, content is filtrated through Büchner 
funnel under vacuum. Obtained crystals are dried 
in vacuum on temperature 105°C until constant 
mass. Obtained quantity of raw aspirin is 15 g. Pre-
crystalisation of raw aspirin is done with these sol-
vents: ethanol, methanol and petroleum ether. For 
synthesised aspirin identification following instru-
mental methods is used: Thin Layer Chromatogra-
phy (TLC) and Hot-stage microscopy (HSM) [15]. 
As stationary phase: HPTLC plate F 254  MERC, 
silica gel G 20x20, thickness 0.25 mm. Detection 
of compounds is performed with UV/VIS detector 
– CAMAG. Mobile phase: benzene–ethanol (8:2). 
On plate is applied by 2 µL of probe and chromato-
gram is developed in mobile phase until front height 
reach 2/3 of plate. Plate is removed out and dried in 
air for 15 minutes, examined on UV light on wave 
length of 254 nm [11]. Thermal properties are ob-
served on OLYMPUS BX 51 thermal microscope 
with polarised light. Sample is mounted and heated 
on 10 °C/min in temperature range 40 °C - 150 °C. 
On given visible terminal crossovers pictures are 
made (1 picture/3 sec).
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Results 

Identification of given compounds is studied by 
TLC method in different systems, ie. Rf (retention 
factor) [14]. By identification of acetylsalicylic 
acid (precrystalised acetylsalicylic acid in ethanol, 
methanol and petroleum ether) benzene and etha-
nol are used, but in different ratios:

benzene–ethanol (8 : 2)
benzene–ethanol (9 : 1)
benzene–ethanol (7 : 3)

On thin layer chromatography plate (TLC) 
are applied following samples: first spot is aspi-
rin – standard, second spot is aspirin– methanol, 
third spot is aspirin – ethanol and fourth spot is 
salicylic acid. On picture 1 is displayed separation 
of spots aspirin–standard, aspirin–methanol, aspi-
rin–ethanol in relation to salicylic acid. Also, spots 
of precrystalised aspirin in ethanol and methanol 
are on the same position as aspirin standard spot 
what leads to conclusion, precrystalised aspirin in 
ethanol and methanol is pure compound. Thus, it 
is obviously that mobile phase benzene-ethanol 
in ratio (8:2) appropriate for acetylsalicylic acid 
identification by thin-layer chromatography. 

On picture 2, HPTLC F 254 MERC plate:

- Standard aspirin
- Aspirin – methanol
- Aspirin – ethanol
- Aspirin petroleum ether
- Salicylic acid
On picture 2, we could see that spots are on the 

same position what means that separation doesn’t 
occur, i.e. mobile phase benzene-ethanol in ratio 
9:1 is not appropriate for identification of aspirin 
by method thin-layer chromatography.

On picture 3, on HPTLC F 254 MERC plate:

- Standard aspirin
- Aspirin – methanol
- Aspirin – ethanol
- Aspirin – petroleum ether
- Salicylic acid

On picture 3, we could see that spots are on 
the same positions, what leads to conclusion that 
mobile phase benzene–ethanol in ratio 7:3 is not 
appropriate for identification of aspirin by method 
thin-layer chromatography.

Picture 1. Plate HPTLC F 254 MERC with samples 
(aspirin–standard, aspirin–methanol, aspirin–ethanol 
and salicylic acid)

Picture 2. Plate HPTLC F 254 MERC with samples

Picture 3. Plate HPTLC F 254 MERC with samples        
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Determination of melting point by hot-stage 
microscopy method (HSM)

Acetylsalicylic acid - working standard

Picture 4. t.p. on 30.2 °C start of crystal heating 
acetylsalicylic acid            

Picture 5. t.p. on 140.4 °C start of crystal melting 
acetylsalicylic acid

Picture 6. t.p on 141.4 °C crystal melting acetylsa-
licylic acid

Picture 7. t.p. on 141.9 °C end of crystal melting 
acetylsalicylic acid

For melting point is taken temperature of 141.9 
°C and it is determined visually, thus depends on 
person who works on it. Melting point in range of 
0.5-1°C is proof for particularly pure compound.

Acetylsalicylic acid – sample A in ethanol

Picture 8. t.p. on 29.3 °C start crystal heating acetyl-
salicylic acid

Picture 9. t.p. on 139.9 °C, start crystal    melting
acetylsalicylic acid

Picture 10. t.p. on 142.3 °C, crystal melting acetylsa-
licylic acid 

Picture 11. t.p on 142.9 °C, end crystal melting
acetylsalicylic acid

Sample precrystalised in ethanol is solved in 
range of 0.5–1°C, what is proof that acetylsalicylic 
acid precrystalised in ethanol shows superb purity, 
thus ethanol could be used as suitable solvent for 
acetylsalicylic acid precrystalisation.

Picture 12. t.p on 40.7 °C, start crystal heating acetyl-
salicylic acid   

Acetylsalicylic acid – sample B in methanol
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Picture 13. t.p. HSM, 129.8 °C, start crystal melting  
acetylsalicylic acid      

Picture 14. t.p. 138.8 °C, crystal melting acetylsa-
licylic acid

Picture 15. t.p. 141.3 °C, end crystal melting acetyl-
salicylic acid

Sample precrystalised in methanol is also 
solved in range 0.5 – 1 °C, what is base for con-
clusion that acetylsalicylic acid precrystalised in 
methanol shows extended purity, so ethanol could 
be used as solvent for acetylsalicylic acid precrys-
talisation.

Acetylsalicylic acid – sample C in petro-
leum ether

Picture 16. t.p 40.6 °C, start crystal melting acetylsa-
licylic acid 

Picture 17. t.p 86.5 °C, melting of tiny crystals acetyl-
salicylic acid

Picture 18. t.p 97.3 °C, melting of remaining acetylsa-
licylic acid

Picture 19. t.p 99.8 °C, end crystal melting acetylsali-
cylic acid

In petroleum ether precrysalised sample is mel-
ting on 99.8 °C, where is visible that in sample 
which is precrystalised in petroleum ether some 
impurities remains, so it cannot be suitable solvent 
for purification of acetylsalicylic-acid.

Discussion

Aspirin or acetylsalicylic acid is salicylate drug 
which is used often used as analgesic, antipyretic 
and anti-inflammatory drug. Aspirin synthesis is 
classified as the esterification reaction [6,9]. The 
aim is evaluation of the influence of different pre-
crystalisation solvents on acetylsalicylic acid pu-
rity assessed by thermal microscopy and the in-
fluence of different mobile phase composition on 
acetylsalicylic acid identification in the presence 
of salicylic acid by thin-layer chromatography. 
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Reaction environment during synthesis includes 
precrystalisation of synthesised aspirin in different 
solvents and selection of best suitable solvent for 
precrystalisation. Precrystalised aspirin in ethanol 
identified by HSM method showing good purity 
what imply that ethanol is suited solvent for aspi-
rin precrystalisation. Melting point of aspirin by 
HSM method is 141.9 °C. Sample precrystalised 
in ethanol melts in range of 0.5–1°C, what show us 
that acetylsalicylic acid precrystalised in ethanol 
shows good purity and ethanol is suitable solvent 
for acetylsalicylic acid precrystalisation. Sample 
precrystalised in petroleum ether melts on 99.8°C, 
what means that in sample precrystalised in petro-
leum ether remains impurities, so petroleum ether 
is not suitable for purifying of acetylsalicylic acid. 
Sample precrystalised in methanol melts in range 
of 0,5–1°C, what also shows that acetylsalicylic 
acid precrystalised in methanol shows good pu-
rity, so methanol also could be used as solvent for 
acetylsalicylic acid precrystalisation.

Conclusions

Most suitable solvents for purification of raw 
aspirin are ethanol and methanol, thus petroleum 
ether is not, because after petroleum ether pre-
crystalisation remains impurities. Melting point 
by hot-stage microscopy method (HSM) is 141.9 
°C. Melting point of compound is in range 0.5 – 1 
°C what indicates high purity.  Sample precrys-
talised in ethanol is solved in range of 0.5 – 1 °C, 
what gives conclusion acetylsalicylic acid pre-
crystalised in ethanol shows high purity so ethanol 
is suitable solvent for acetylsalicylic acid precrys-
talisation. Sample precrystalised in methanol is 
solved in range 0.5–1°C, what leads to conclusion 
that acetylsalicylic acid precrystalised in methanol 
shows extended purity, so methanol could be used 
as solvent for acetylsalicylic acid precrystalisa-
tion. On picture 1. is visible spots separation aspi-
rin–standard, aspirin–ethanol and aspirin –metha-
nol in relation to salicylic acid. It can be concluded 
that the second two mobile phases can not be used 
for aspirin identification in presence of salicylic 
acid under these conditions, which indicates the 
presence  the potential  of the impurities. Rf value 
by mobile phase benzene– ethanol in ratio (9:1) 
is such that spots are on the same position what 

means there were no separation, i.e. this system 
isn’t appropriate for aspirin identification by thin-
layer chromatography method. Ratio of system 
benzene–ethanol 7:3 for mobile phase is not suit-
able for aspirin identification by TLC method, be-
cause the spots are on the same positions.
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Abstract

Staphylococcus epidermidis, which is the nor-
mal microbiota of healthy human skin and mucous 
membranes, rarely causes disease in immunocom-
petent persons. However, in recent decades, this 
microorganism is becoming a common cause of 
many hospital infections which are usually linked 
to imunocompromised patients. The emergence of 
Staphylococcus epidermidis as a pathogen is asso-
ciated with the use of intravascular catheters, pa-
cemakers, urinary catheters and other polymeric 
and metallic implants. The ability of this microor-
ganism to causes infections is primarily due to its 
ability to form biofilms on synthetic surfaces of  
implanted medical devices.

The aim of this paper was to examine and show 
the ability of hospital strains of Staphylococcus 
epidermidis, which were isolated from smears of 
surfaces in the hospital environment RMC “Dr. 
Safet Mujić to form slime. The formation of slime 
by the majority of coagulase-negative staphylo-
cocci (CNS) is associated with their capacity to 
produce biofilms and is considered one of the fac-
tors of virulence.

In this study we tested 36 isolates of Staphylo-
coccus epidermidis on their ability to produce sli-
me. For the determination of the ability of slime 
production we used the qualitative tube test met-
hod (Christiansen, 1982). Applying this test, it was 
noted that 21 isolates of Staphylococcus epidermi-
dis (58.33%) produced slime, while in 15 isolates 
(41.66%) the production of slime was absent. Ta-
king into account the fact that biofilms formed by 
Staphylococcus epidermidis on implanted bioma-
terials cause chronic and persistent infections with 
serious clinical consequences the application of 
the tube test method as a screening test during the 
testing of these isolates would be very significant.

Keywords: Staphylococcus epidermidis, CNS, 
biofilm, the tube test method

Introduction

Coagulase-negative staphylococci (CNS) re-
present one of the main components of normal 
human microbiota and are generally considered 
nonpathogenic. But over the past two decades, 
there has been an increase in the number of in-
fections caused by coagulase-negative staphylo-
cocci, especially Staphylococcus epidermidis 
species (Murray, 2007). Today, the coagulase-ne-
gative staphylococci have become a significant, 
often isolated pathogen in the clinical microbio-
logy laboratories worldwide (Kloos and Banner-
man, 1994; Cerca et al., 2005; Arciola et al. 2006; 
Bayram and Balci 2006; Widerström et al., 2006).

Among coagulase-negative staphylococci 
(CNS) Staphylococcus epidermidis is the mostly 
isolated and predominant species in the human 
environment, which generally has symbiotic re-
lationships with its host. Disturbing the integrity 
of the system of cutane organs by trauma, need-
le inoculation, or implantation of medical devi-
ces Staphylococcus epidermidis enters the host 
and then gets the role of a pathogen. Today this 
microorganism is one of the leading causes of no-
socomial infections (Stevens, 2003) as well as in-
fections of implanted medical devices (Weigel et 
al. 2003; O ‘Gara and Humphreys, 2001). These 
infections are usually associated with the use of 
medical devices such as intravascular catheters, 
pacemakers, urinary tract catheters and a variety 
of other polymeric and metallic implants.

The ability of this microorganism to cause in-
fection is primarily due to its ability to form bio-
films on inert synthetic surfaces of implanted me-
dical devices. Biofilms are communities of micro-
organisms that stick to each other or to the base 
by the production of a extracellular matrix, which 
mainly consists of polysaccharides and proteins 
(Hall-Stoodley et al., 2004). S.epidermidis has no 
specific virulence factors and so its ability to form 
biofilms is considered one of the virulence fac-
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tors (Presterl et al., 2007; Duggirala et al., 2007). 
The formation of biofilms has serious clinical 
consequences and is the cause of many persistent 
and chronic infections (O ‘Gara and Humphreys, 
2001) particularly in patients who have long been 
hospitalized or are in a critical condition.

Numerous studies clearly show that a large 
number of hospital strains have the ability to form 
multilayered biofilms on inert surfaces (Gotz, 
2002). When a biofilm is formed treatment beco-
mes very difficult because the cells within a bio-
film are protected from antibiotics and the immune 
system (Presterl et al., 2007). Bacterial cells within 
a biofilm are embedded in a exopolysaharide ma-
trix previously called slime. This matrix protects 
them from the host defense mechanisms as well 
as from anti-microbials (Costeron et al., 1999). In-
fections caused by the formation of biofilms often 
have recurring symptoms until the source of the 
infection is removed surgically.

The aim of this paper was to examine and show 
the ability of hospital strains of Staphylococcus 
epidermidis to produce slime.

Material and methodes

In this study we analysed 36 isolates of 
Staphylococcus epidermidis, isolated from smears 
of surfaces in the hospital environment RMC “Dr. 
Safet Mujić “. The analyzed isolates included: 24 
smears of hands of hospital personnel, 6 smears 
of work clothes and 6 smears of beds. The practi-
cal part of this work was realized in the laboratory 
of microbiology, “RMC Dr.Safet Mujić” in Mo-
star. S.epidermidis isolates were identified based 
on colony morphology and other characteristics 
of the growth medium (blood agar and mannitol 
salt), gram stain, catalase and coagulase test (coa-
gulation of the plate and tube). In some cases the 
Api-Staph identification system was used accor-
ding to the manufacturer’s instructions (Biomeri-
eux). The tube test method is a qualitative test for 
the determination of the ability of S. epidermidis 
to produce slime as a marker of virulence of clini-
cal significant isolates The production of slime in 
the majority of coagulase-negative clinical isola-
tes is associated with the ability of strains to pro-
duce thick biofilms, which play an important role 
in pathogenesis (Arslan and Ozkardes, 2007).

This test consists of the bacterial inoculation of 
colonies (one or two ferret), from blood agar in 5 
ml of Trypticasa soy broth (TSB) in a plastic tube 
and the incubation of the broth culture overnight 
(18 hours) at 37 ° C. After incubation, the tubes 
are emptyed and colored with safranin. The pro-
duction of slime is determined based on the appe-
arance of a visible, adherente and colored film on 
the walls of the tube. The absence of a film was 
interpreted as a negative result (-). Positive results 
were recorded (+). Each test was interpreted by 
two different observers (Christiansen et al., 1982).

Results

In this experiment, done by the test tube met-
hod for the determination of the ability of bacteria 

Figure 1. Percentage ratio of isolates of S.epidermidis 
that produce slime

Picture 1. Submitted sample: smear of hands, isola-
ted: MSSE, protocol 659, mucus production: (-)

Picture 2. Submitted sample: smear of work clothes, 
isolated: MRSE, protocol 676, mucus production: (+)
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to produce slime (Christiansen et al., 1982), we fo-
und that out of 36 isolates of Staphylococcus epi-
dermidis isolated from smears of surfaces in the 
hospital enviroment 21 isolate (58.33%) produced 
slime, while in 15 isolates (41, 66%) slime pro-
duction was absent (Fig. 1). Among the isolates 
that did not produce slime there were where three 
MRSE isolates and all MSSE isolates.

Discussion

To better understand the hospital infections cau-
sed by S.epidermidis it is crucial to know whether 
the pathogenic strain originates from the hospital 
environment or outside it, since these strains are 
significantly different genetically and physiologi-
cally. Numerous studies clearly show that a large 

Table 1. Summary of slime production capacity of Staphylococcus epidermidis in samples showing resistance to 
meticillin
Number Protocol Sample MSSE MRSE Slime production (+, -)

1. 669 Work clothes + +
2. 668 Hands + +
3. 679 Bris Beda + -
4. 661 Hands + +
5. 673 Bed + +
6. 659 Hands + -
7. 29 Work clothes + -
8. 104 Hands + +
9. 212 Hands + -
10. 214 Hands + -
11. 682 Bed + -
12. 644 Hands + -
13. 653 Hands + +
14. 676 Work clothes + +
15. 647 Hands + -
16. 41 Work clothes + -
17. 642 Bed + +
18. 253 Hands + -
19. 241 Hands + -
20. 131 Hands + +
21. 664 Hands + +
22. 651 Bed + +
23. 1192 Work clothes + +

Number Protocol Sample MSSE MRSE Slime production (+, ++, +++)
24. 159 Hands + +
25. 689 Bed + -
26. 272 Hands + -
27. 301 Hands + +
28. 697 Hands + +
29. 54 Work clothes + -
30. 223 Hands + -
31. 691 Hands + +
32. 326 Hands + +
33. 303 Hands + +
34. 327 Hands + +
35. 323 Hands + +
36. 320 Hands + +

Number MSSE/MRSE 12 24 Biofilm - Biofilm +
Total 36 15 (41,66%) 21 (58,33%)
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number of hospital strains have the ability to form 
multilayered biofilms on inert surfaces (Gotz, 
2002). Although S.epidermidis has no specific vi-
rulence factors, its ability to form biofilms is con-
sidered one of the virulence factors (Presterl et al., 
2007; Duggirala et al., 2007). When a biofilm is 
formed treatment becomes very difficult because 
the cells within a biofilm are protected from an-
tibiotics and the immune system (Presterl et al., 
2007). Within coagulase-negative staphylococci 
from human samples 18 species were isolated and 
only 5 of them were repeatedly associated with 
nosocomial infections. Among them Staphylo-
coccus epidermidis is the most common cause of 
hospital infections. The skin of patients and health 
workers, medical equipment, clothes for hospital 
staff and a variety of surfaces in hospitals can be a 
source of resistant strains of Staphylococcus epi-
dermidis (Aires et al., 2000; Hedin, 1993).

Biofilms are communities of microorganisms 
that stick to each other or to base the production 
of extracellular matrix, which mainly consists 
of polysaccharides and proteins (Hall-Stoodley 
et al., 2004). The emergence of Staphylococcus 
epidermidis as a pathogen is a synonym for the 
new widespread use of intravascular catheters in 
modern medicine. The capacity of these organi-
sms to cause infection stimulates primarily from 
their ability to form biofilms on inert synthetic 
surfaces of implanted medical devices. This has 
serious clinical consequences and the cause of 
many persistent and chronic infections. Bacterial 
cells within a biofilm are embedded in a matrix 
exopolysaharide previously called slime. This ma-
trix protects them from host defense mechanisms 
as well as from anti-microbials (Costeron et al., 
1999). Infections caused by the formation of bi-
ofilms often have recurring symptoms until the 
source of infection is removed surgically. Althou-
gh the formation of biofilms on implanted medical 
devices is usually associated with coagulase ne-
gative staphylococci in particular Staphylococcus 
epidermidis, Staphylococcus aureus strains also 
have the ability to form biofilms. The ability of 
Staphylococcus epidermidis to colonize biomate-
rials of which implants are built depends on the 
composition of the biomaterial and the charac-
teristics of the organism, such as the production 
of adhesins. Staphylococcus epidermidis biofilm 

formation occurs in two stages and much rese-
arch is devoted to the discovery of biochemical 
and molecular basis of this process. The process 
of accumulation of cells to form a mature biofilm 
rapidly follows after the initial binding to inert 
plastic surfaces. At the biochemical level, extra-
cellular polysaccharide adhesins play an essential 
role in initial bacterial adherence and intracellular 
adhesion (biofilm formation).

Tube test method is a qualitative test for the 
determination of the ability of Staphylococcus 
epidermidis to produce slime as a marker of viru-
lence of clinically significant isolates. The produc-
tion of slime in the majority of coagulase-negati-
ve clinical isolates is associated with the abilit to 
produces thick biofilms, which play an important 
role in pathogenesis (Arslan and Ozkardes, 2007). 
This test confirmed that 58% of the isolates of 
Staphylococcus epidermidis had the ability to pro-
duce slime. All the strains that produces biofilms 
were methicillin resistant. Given that the clinical 
significance of the ability of biofilm formation, it 
is advisable to introduce the tube test method as a 
screening test in microbiological laboratories for 
the determination of the ability of biofilm forma-
tion of isolated strains of Staphylococcus epider-
midis.

Conclusions

The test tube method showed that 21 isolates of 
Staphylococcus epidermidis (58.33%) from sme-
ars of surfaces in the hospital environment exhibi-
ted the ability to produce slime, while in 15 isola-
tes (41.66%) the production of slime was absent.

 Among the isolates that had not formed slime 
there were three MRSE isolates and all MRSE iso-
lates.

Taking into account the fact that biofilms for-
med by Staphylococcus epidermidis on implanted 
biomaterials cause chronic and persistent infecti-
ons with serious clinical consequences, the appli-
cation of the test tube method as a screening test 
during the testing of these isolates would be very 
significant.
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Statisticial analysis

Tests used for statistical analysis need to be shown 
in text and in tables or pictures  containing statistical 
analysis.

Tables and pictures

Tables have to be numbered and shown by their or-
der, so they can be understood without having to read 
the paper. Every column needs  to have title, every me-
asuring unit (SI) has to be clearly marked, preferably in 
footnotes below the table, in Arabian numbers or sym-
bols. Pictures also have to be numbered as they appear 
in text. Drawings need to be enclosed on a white paper 
or tracing paper, while black and white photo have to be 
printed on a radiant paper. Legends next to pictures and 
photos have to be written on a separate A4 format paper. 
All illustrations (pictures, drawings, diagrams) have  to 
be original and on their backs contain illustration num-
ber, first author last name, abbreviated title of the pa-
per and picture top. It is appreciated if author marks the 
place for table or picture. Preferable the pictures format 
is TIF, quality 300 DPI. 

Use of abbreaviations

Use of abbreviations has to be reduced to minimum. 
Conventional units can be used without their definitions.


