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Correspondence: Janko Janković, Institute of Social Medicine, Faculty of Medicine, University of Belgrade, Dr Subotića 15,
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Background: The aim of this study was to determine sex differences in the prevalence of cardiovascular health
(CVH) metrics according to the CVH status. Methods: The cross-sectional, population-based study involved 2250
women and 1920 men aged �18 years that participated in the 2010 National Health Survey in the Republic of
Srpska, Bosnia and Herzegovina. Prevalence of CVH behaviours (smoking, body mass index, physical activity, diet),
CVH factors (cholesterol, fasting blood glucose and blood pressure, plus smoking) and ideal CVH were estimated
according to the American Heart Association criteria for ideal, intermediate and poor levels. Association between
sex and ideal CVH categories was analyzed with multivariable logistic regression analysis across three age
stratums. Results: A higher prevalence of ideal CVH metrics was seen in women for smoking status, body mass
index, healthy diet score and blood pressure, and in men for physical activity and total cholesterol. Women from
all age groups had better CVH behaviours (odds ratio [OR] = 1.40 for the youngest; OR = 2.05 for middle-aged; and
OR = 2.03 for older-aged women), while only women from the youngest age group had better CVH factors
(OR = 5.09). In line with this, ideal overall CVH prevailed in younger and middle-aged women in comparison to
men of the same ages (OR = 3.01 and OR = 2.25, respectively), while disappeared in older ones. Conclusions:
Significant differences in the prevalence of CVH metrics between men and women in the Republic of Srpska
should be considered in cardiovascular disease prevention.
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Introduction

It is well known that cardiovascular disease (CVD) is the biggest
killer globally not only among men but also among women.1

Women in low- and middle-income countries fare worse than
men, experiencing a higher proportion of CVD deaths than men.2

In the Republic of Srpska (RS), Bosnia and Herzegovina the absolute
numbers of women living with and dying of CVD exceed those of
men. In 2013, CVD were responsible for 53.8% of all causes of death
in women and 42.3% in men.3 Despite the magnitude of this
problem, information about preventive strategies, diagnostic
testing, responses to medical and surgical therapies and other
aspects of CVD in women is still insufficient.

From the beginning of this century, considerable efforts have been
made to improve understanding of the sex/gender differences in
CVD and to heighten awareness of heart disease in women.
Evident sex differences in morbidity and mortality from CVD
have been attributed to differences in major cardiovascular risk
factors4,5 (such as cigarette smoking, unhealthy diet and obesity,
physical inactivity, high blood pressure (BP), diabetes and raised
lipids), hormonal differences,6 differences in vessels anatomy7 and
differences in socioeconomic status.8

In 2010, the American Heart Association (AHA) introduced the
concept of ideal, intermediate and poor cardiovascular health
(CVH) based on the levels of seven CVH risk factors and
behaviours: smoking, body mass index (BMI), healthy diet,
physical activity, BP, fasting blood glucose (FBG) and total choles-
terol (TC).9 Achieving a greater number of ideal health metrics is
associated with a lower risk of CVD events.10

The aim of this study was to examine age-specific sex differences
in major cardiovascular risk factors using the AHA concept of ideal,
intermediate and poor CVH metrics.

Methods

Study population

This cross-sectional population-based study used data collected in
National Health Survey (NHS) performed in RS, Bosnia and
Herzegovina in 2010. Out of 1866 households randomly selected
for the sample, 1779 were interviewed. In the interviewed
households, 4673 adults were identified, of which 4170 (2250
women and 1920 men) were interviewed (a response rate was
89.2%). To be enrolled, subjects had to be aged� 18 years and
had to be living in RS for at least 1 year. Details of the NHS have
been published previously.11

The study was approved by the Ethics Committee of the Public
Health Institute of RS, and written informed consent was obtained
from all the participants.

Measurements

Demographic and socioeconomic characteristics were self-reported
by the participants. Educational attainment was categorized as low
(no schooling, incomplete primary school and primary school),
middle (3 or 4 years of secondary education) and high (college
and university education). Marital status was categorized in two
groups: married or living with partner and not married, divorced
or widowed. Employment status was defined by one of three groups:
employed, unemployed and inactive. Type of settlement was
identified as urban or rural.

Using the AHA definitions,9 individual CVH metrics were
classified as ideal, intermediate or poor (table 1).

Participants self-reported their smoking status by questionnaire.
Never, former and current smokers were categorized into ideal,
intermediate and poor health categories, respectively.

Physical activity in this study was measured with a question: ‘In
your leisure time, how often do you do physical exercise for at least

30 min which makes you at least mildly short of breath or perspire?’
Those who participated in physical activity four times or more a
week were categorized as active, those who exercised <4 times a week
but at least 2–3 times a month were categorized as moderately active
and those who exercised several times a year or did not exercise at all
were categorized as inactive. Categories of active, moderately active
and inactive were used to define ideal, intermediate and poor health,
respectively.

As described elsewhere12 for assessment of dietary intake an
11-item healthy diet score (HDS) was created. We used data from
self-administered food frequency questionnaire and food habits ques-
tionnaire. The total HDS was the sum of 11 indicators identified for
each dietary guideline with the development of cut-offs and food
groupings guided by the dietary guidelines for adults in the RS.13

The HDS had a possible range from 0 to 38 points, with a higher
score reflecting increased compliance with the dietary guidelines.

Height and weight were measured with participants wearing light
clothing and no shoes. BMI was calculated as weight divided by
height squared (kg/m2).

Systolic blood pressure (SBP, mmHg) and diastolic blood
pressure (DBP, mmHg) were measured using mercury sphygmo-
manometer with appropriately sized cuffs, after the participants
have been resting in a sitting position for at least 10 min. Sitting
BP was measured three times after a 5-min rest. The mean of the last
two measurements was used for analysis. A combination of BP level
and self-reported treatment status from the questionnaire was used
to define hypertension category (table 1).

To measure FBG (mg/dl) and TC (mg/dl), early-morning
capillary blood samples were obtained and analyzed using a
calibrated Accutrend Plus GCTL analyzer (Roche Diagnostics,
Mannheim, Germany). To define FBG and TC categories, we used
self-report of doctor-diagnosed diabetes and current use of
cholesterol-lowering medication, respectively (table 1).

Participants were also classified into overall CVH health categories
based on the combination of individual health metrics. Ideal CVH is
defined as all seven health metrics at ideal levels (score 0–7). The
ideal health behaviours index (score 0–4) and the ideal health factors
index (score 0–4) correspond to the number of all 4 ideal behaviours
(smoking, BMI, physical activity and diet) and all 4 ideal health
factors (TC, FBG, BP and plus smoking as recommended by the
AHA), respectively.9

Table 1 Definition of poor, intermediate and ideal CVH metrics

Health metric Category Definitiona

Smoking Poor Current

Intermediate Former, quit� 12 months

Ideal Never or quit >12 months

BMI Poor �30 kg/m2

Intermediate 25–29.9 kg/m2

Ideal <25 kg/m2

Physical activity Poor Inactive

Intermediate Moderately active

Ideal Active

HDS Poor <21

Intermediate 21–25

Ideal �26

TC Poor �240 mg/dl

Intermediate 200–239 mg/dl or treated to goal

Ideal <200 mg/dl, untreated

FBG Poor �126 mg/dl

Intermediate 100–125 mg/dl or treated to goal

Ideal <100 mg/dl untreated

BP Poor SBP�140 or DBP� 90 mmHg

Intermediate SBP 120–139 or DBP 80–89 mmHg

or treated to goal

Ideal SBP/DBP < 120/80 mmHg, untreated

a: According to the AHA, except for HDS, and physical activity.
SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Statistical analyses

Sociodemographic characteristics and prevalence estimates for all
CVH metrics according to CVH status (poor, intermediate and
ideal) stratified by sex and age group were reported with 95%
confidence intervals (CI). All reported estimates and 95% CI were
weighted using probability-sampling weights calculated to reflect an
underlying population of inhabitants in RS in 2010. Association
between sex and ideal CVH was analyzed with multivariable
logistic regression analysis used as a discriminatory tool. The
dependent variable was sex stratified by three age groups (young:
18–39; middle-aged: 40–64 and elderly: 65 years and more) while the
independent variables were CVH categories (�90 percentile vs. <90
percentiles of ideal CVH metrics, health behaviours and health
factors), adjusted on educational level, type of settlement, marital
status and employment status.

In all the analyses, a P-value of <0.05 was considered statistically
significant. Data analysis was carried out with the SPSS version 20.0
software (SPSS Inc., Chicago, IL, USA) and STATA version 11.1
(StataCorp LP College Station, TX, USA) with the complex
sampling design taken into account.

Results

Overall, 54% of the participants were women (mean age,
51.0� 18.1) and 46% were men (mean age, 49.3� 17.1). Women
compared with men were less educated, less frequently married or
employed. Middle and high education levels were inversely
correlated with age in both sexes except the high education in
the young males. Young and middle-aged adults (both sexes)
tended to be more frequently unemployed, whereas inactive status
was most frequently reported for older adults. Most participants of
both sexes used to live in rural areas. Males and females from the
middle-age group in comparison to other two groups were more
frequently married or have been living with a partner (data not
shown).

A higher prevalence of ideal CVH was seen in women for smoking
status, BMI, HDS and BP, and in men for physical activity and TC.
No statistically significant gender difference regarding ideal FBG
level was noted (table 2).

In comparison to middle-aged and older adults, younger partici-
pants had a higher prevalence for all ideal CVH metrics except for
HDS (both sexes), and smoking and physical activity (women). Ideal
BP and FBG levels (both sexes) and BMI and TC (women) decreased
with age, while ideal BMI and TC levels in men decreased from the
youngest to the middle-aged, but significantly increased in the
oldest. Unlike other health behaviours, the prevalence of an ideal
HDS increased with age in both sexes (table 2).

Prevalence estimates for the number of ideal CVH metrics (0–7)
by sex and age groups are presented in figure 1. Young women most
frequently met ideal criteria for 4 ideal CVH metrics, while young
men most frequently had three ideal CVH metrics. The middle-aged
and the oldest persons of both sexes most commonly exhibited 2–3
ideal CVH metrics (figure 1 A and B).

According to multivariable logistic regression analysis, females
from the youngest age group had better ideal CVH, CVH
behaviours and CVH risk factors. The middle-aged women had
better ideal CVH and CVH behaviours while there was no statistic-
ally significant difference in CVH risk factors between women and
men in this group. The older-aged women compared with men had
only better CVH behaviours (table 3).

Discussion

In this study, we observed important differences according to sex in
the number and prevalence of ideal CVH metrics. Compared with
men, women had greater number of ideal CVH metrics, higher
prevalence of ideal smoking status, BMI, HDS and BP and lower

prevalence of ideal levels for physical activity and TC. On the
contrary, poor and intermediate CVH metrics observed together
(i.e. cardiovascular risk factors) were more frequently seen in
women for physical activity level and TC, while men had more
frequently poor CVH metrics for smoking, BMI, HDS and BP.
Women from all age groups had better CVH behaviour index
than men, while only those from the youngest age group had also
better CVH risk factor index in comparison to the youngest men. In
line with this younger and middle-aged women had better ideal
CVH than men, while regarding the older participants no significant
difference existed.

It is well known that the most important preventable risk factors
for developing CVD are smoking, unhealthy diet and physical
inactivity. Related to these risk factors is the presence of comorbidity
including dyslipidaemia, hypertension, diabetes and obesity.14

‘Cigarette smoking’ is well known as a major risk factor for
CVD.15,16 Men smoke more frequently than women, but smoking
rates are increasing for women, amongst whom cardiovascular
awareness is relatively poor.17 In this study smoking was more
frequently seen in men.

However, epidemiological evidence suggests that smoking is a
stronger cardiovascular risk factor in women than it is in men.17,18

To estimate the effect of smoking on coronary heart disease (CHD)
in women compared with men Huxley and Woodward19 undertook
the largest systematic review and meta-analysis to date. They
concluded that independent of other cardiovascular risk factors
women had a significant 25% increased risk for CHD conferred by
cigarette smoking compared with men. Although it is still unclear
whether mechanisms underlying this difference in risk of CHD are
biological or related to differences in smoking behaviour between
two sexes, this finding and increasing trend in female smoking
suggest that tobacco control policies should include items specific-
ally targeted at women.

‘Poor diet and lack of physical activity’ can worsen CVH, yet most
inhabitants of RS neither meet diet (94.5% of women and 96.9% of
men) nor physical activity (65.1% of women and 51.3% of men)
recommendations. Lin et al.20 in a systematic review of trials on
effect of dietary or physical activity counselling in CVD prevention
found that counselling to improve diet or increase physical activity
changed health behaviours and was associated with small improve-
ments in adiposity, BP and lipid levels.

Reduction and modification of dietary fats (replacing some
saturated, animal fats with plant oils and unsaturated spreads)
have differing effects on cardiovascular risk factors (such as choles-
terol) and may reduce risk of CVD but there are no clear health
benefits.21 The beneficial effects of the Mediterranean diet, which has
a high proportion of fruit and vegetables, on mortality and
morbidity for CVD are well known.22 Although literature data
suggest adverse effects of ‘obesity’ in women as well as in men,
especially on CVH,23–25 we face the emergence of obesity as a
worldwide problem.26 More than a half of the adult population in
RS (63.5% of males and 54% of females) are either overweight or
obese. In the past much evidence has focused on the distribution of
fat with a more android, apple-shape representing a higher risk
of CHD compared with more gynaecoid, pear-shape.27 Regional
distribution of adipose tissue was hypothesized to be more
important in determining cardiovascular risk than total body
weight,28 especially in postmenopausal women with a higher
presence of other cardiovascular risk factors compared with ageing
men.29 However, Gelber et al.30 who analyzed data from two large
clinical trials (the Physician’s Health Study and the Women’s Health
Study), concluded that BMI was clinically equivalent to waist cir-
cumference in predicting major CVD events or death and that
measures of general obesity (BMI) and abdominal adiposity (waist
circumference or waist-to-hip ratio) correlated with each other and
with incident CVD. Higher levels of adiposity, however measured,
confer increased risk of CHD or stroke. The results are similar for
both men and women.23
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In all WHO regions, men have slightly higher prevalence of ‘raised
BP’ than women but this difference was only statistically significant
in the Americas and Europe.31 Our results are in accordance with
this finding. Conflicting results have been reported on whether the
strength of the association between increments in SBP and future

risk for CVD differs between men and women.15 Meta-analysis of 61
prospective observational studies of BP and mortality has shown that
an increase of 20-mmHg SBP or 10-mmHg DBP doubles mortality
from CHD and from other vascular causes in both men and women
aged 40–69 years old.32 According to Peters et al.33 who performed a
systematic review with meta-analysis of 124 cohort studies, including
1.2 million individuals, there was no evidence to suggest a sex
difference in the relationship between SBP and either the risk of
stroke or CHD. Individuals with an elevated BP more commonly
have other risk factors for CVD such as diabetes, insulin resistance
or dyslipidaemia. Because risk factors may interact, the overall risk
of hypertensive patients is increased although the BP elevation is
only mild or moderate.28

Epidemiological evidence indicates that ‘diabetes’ is a more potent
risk factor for CHD and stroke in women than in men.34,35 A meta-
analysis including data from 37 prospective cohort studies showed
that relative risk for fatal CHD associated with diabetes is 50%
higher in women than it is in men.34 Another large meta-analysis
of data from 64 cohort studies35 representing over 775 000 individ-
uals demonstrated that the relative effect of diabetes on stroke risk
was 27% grater in women with diabetes compared with men. A
greater excess risk for CHD and stroke in women than in affected
men may be explained by more adverse cardiovascular risk profiles
among women with diabetes, combined with possible disparities in
treatment that favour men.15,34 We failed to find any statistically
significant difference in FBG levels between males and females.

Figure 1 Prevalence of number of ideal CVH metrics in adult population of RS by age and sex group. (A) Women. (B) Men

Table 3 Association between sex and ideal CVH adjusted for
sociodemographic variables in three age groups—multivariate
logistic regression analyses

Age group/variable ORa 95% CI P

18–39 years

Ideal CVH metrics (5–7 vs. 0–4) 3.01 2.25–4.03 <0.001

Ideal CVH behaviours (3–4 vs. 0–2) 1.40 1.01–1.93 0.038

Ideal CVH factors (4 vs. 0–3) 5.09 3.44–7.53 <0.001

40–64 years

Ideal CVH metrics (5–7 vs. 0–4) 2.25 1.37–3.68 0.001

Ideal CVH behaviours (3–4 vs. 0–2) 2.05 1.44–2.94 <0.001

Ideal CVH factors (4 vs. 0–3) 1.79 0.81–3.93 0.146

�65 years

Ideal CVH metrics (5–7 vs. 0–4) 1.14 0.35–3.74 0.825

Ideal CVH behaviours (3–4 vs. 0–2) 2.03 1.05–3.96 0.036

Ideal CVH factors (4 vs. 0–3) 0.25 0.03–1.80 0.171

a: For female sex adjusted on educational level, type of settlement,
marital and employment status.
OR, odds ratio; CI, confidence intervals.
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Genetic and epidemiological studies have established the crucial
role of dyslipidaemia, especially ‘hypercholesterolaemia’, in the de-
velopment of CVD. Increased TC and LDL cholesterol and low HDL
cholesterol are among the main risk factors for CVD.28

It is well known that elevated TC is lower in younger women
compared with men, while it rises after menopausal transition,4,15

i.e. in accordance with our results. The increased risk of CVD in
postmenopausal period can be explained by elevated levels of lipid
profile together with increased SBP regardless of the effects of
advanced age or anthropometric parameters.36

However, until now there has been no systematic evaluation of the
sex-specific effects of cholesterol on cardiovascular risk.15

Furthermore, there is accumulating evidence that ‘female-specific
risk factors’ (hypertensive disorders of pregnancy and gestational
diabetes, as well as endocrine disorders in women of reproductive
age) are of influence on the impact of major risk factors on the onset
of CVD.15

The strengths of this study are the large sample representative of
the adult population of RS and the use of validated standardized
methods for the measurement of the CVH metrics.

However, the information on several CVH metrics (smoking,
physical activity and diet) had been self-reported and may have
been subject to recall bias. Further, the cross-sectional design does
not allow inferences to be drawn, with respect to the causal relation-
ships among variables. In addition, we were unable to study associ-
ations between ideal or intermediate and poor CVH metrics and
CVD outcomes.

Over the past decade remarkable progress has been made
concerning the knowledge of cardiovascular risk factors related to
gender. Although men and women share the same classical cardio-
vascular risk factors findings from a number of studies suggest that
they may not apply to women as they do in men.4,15 Consequently
the strategies for prevention of CVD, as already suggested,37,38

should be different in the two sexes.
We consider that CVH metrics concept defined by the AHA,

which we employ in this study, could be used in future as a risk-
communication tool, as people may find it easier to understand than
traditional risk-prediction tools. Future studies are required to
examine whether such approach would improve understanding of
cardiovascular risk in both men and women.

In conclusion, our finding that there are age-specific sex differ-
ences in the prevalence and number of ideal CVH metrics (overall as
well as behaviours and health factors) should be used for the devel-
opment of appropriate CVD prevention policies tailored to fit
specific needs of both sexes.
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Key points

� There are age-specific sex differences in the prevalence and
number of ideal CVH metrics in the adult population of the
Republic of Srpska.
� Poor CVH metrics for physical activity and total cholesterol

were more frequently seen in women, and for smoking, BMI,
healthy diet score and blood pressure in men.
� Our findings should be used for the development of appro-

priate CVD prevention strategy.
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Background: Colorectal cancer (CRC) is one of the most common cancers in men and women. CRC screening
programmes have been implemented in various countries. However, the participation rate remains disappoint-
ingly low. For a screening method to be beneficial, high participation rates are essential. Therefore, understanding
the factors that are associated with CRC screening and follow-up adherence is necessary. In this systematic review,
factors studied in literature were identified that are associated with CRC screening adherence. Methods: A
systematic search in PUBMED, EMBASE and COCHRANE was performed to identify barriers and facilitators for
CRC screening adherence. Study characteristics were summarized and analysed. Results: Seventy-seven papers met
the inclusion criteria to be applicable for review. Female gender, younger participants, low level of education,
lower income, ethnic minorities and not having a spouse were the most frequently reported barriers. Health
provider characteristics, such as health insurance and a usual source of care were also frequently reported
barriers in CRC screening adherence. Disparities were found in weight, employment status and self-perceived
health status. Conclusion: Barriers and facilitators of CRC screening participation are frequently reported.
Understanding these factors is the first step to possibly modify specific factors to increase CRC screening partici-
pation rate.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

Colorectal cancer (CRC) is the fourth leading death cause
worldwide, leading to approximately 694 000 deaths annually.1

In the Netherlands, it is the second most prevalent cancer with an
estimated 4100 deaths annually.2,3 Therefore, there is a need for
preventive measures against this disease. Regular screening with

faecal occult blood test (FOBT) or endoscopy has shown to be
effective in the reduction of CRC mortality. Through early
detection and possible curative interventions, death rates decrease
by 15–33%.4,5

In 2014 the screening for CRC was launched in the Netherlands
which is based on a national outreach-screening programme.6

Similarly as in the Netherlands, the UK, Finland, France and
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