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Abstract 

 

Background: Fatigue is an important problem in 

patients with multiple sclerosis  and stroke. This 

article aimed to 1) compare self-perceived level of 

fatigue 2)  test and describe aspects of reliability 

and validity of the Persian fatigue severity scale  in 

a large population of adult patients with 

neurological conditions. 

Method and Material:  113 patients [30 multiple 

sclerosis, 83 stroke] and 90 healthy subjects were 

enrolled. The fatigue severity scale questionnaire 

was translated and adapted; back-translated, 

pretested, and finally tested. A fatigue visual 

analog scale was also recorded. Test-retest was 

analyzed with one week interval. 

Results: The mean fatigue severity scale scores for 

patients with multiple sclerosis was significantly 

greater than stroke patients (p =0.001). The 

analysis of discriminative validity demonstrated 

that the Persian fatigue severity scale scores were 

statistically significant between healthy subjects 

and patients (p= 0.002 and p<0.001 for multiple 

sclerosis and stroke, respectively). The concurrent 

validity was confirmed by significant correlation 

between total Persian fatigue severity scale scores 

and fatigue visual analog scale (multiple sclerosis: 

0.83; stroke: 0.72).The test-retest reliability was 

excellent (multiple sclerosis: 0.78; stroke: 0.95). 

The Cronbach's alpha was high (0.93) reflecting 

the internal consistency of Persian fatigue severity 

scale.  

Conclusions: Self-perceived fatigue level of 

patients with multiple sclerosis was higher than 

that for patients with stroke. The Persian fatigue 

severity scale was a valid and reliable instrument 

which could measure fatigue in Persian speaking 

patients with neurological conditions. 
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Introduction 

atigue can be defined as an extreme sense 

of tiredness, lack of energy, and decreased 

strength with exercise or as the day 

progresses.1 It is a common complaint in a large 

medical conditions such as sleep disorders,2 renal 

failure,3,4 systemic lupus erythematosus (SLE),5 

liver disease, adrenal insufficiency, anemia, , 

thyrotoxicosis, , and any malignant disease.6,7 

Fatigue also represents one of the most common 

F 
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disabling symptoms in patients with multiple 

sclerosis (MS) and stroke.5,8-14 It has a negative 

effect on occupational and social activities thus 

reducing patient's quality of life.15,16 

Different rating scales have been developed to 

subjectively assess fatigue.8,17Among these, 

Fatigue Severity Scale (FSS)5 is the most 

discriminating self report, simple and timesaving 

instrument which correlates strongly with other 

fatigue scales.5,18-20 It is also closely associated 

with the Short Form-36 of the Medical Outcome 

(SF-36)21 and assesses rapidly aspects of fatigue 

common to not only MS and stroke but other 

diseases as well.8,17  

The FSS consists of nine items (table 1). For 

each items, the patient is asked to choose a 

number from 1 to 7 that indicates how much the 

patient agrees with each statement, where 1 

indicates strong disagreement and 7 indicates 

strong agreement. As the original scale is in 

English language, the availability of a valid and 

reliable tool for quantification of fatigue in Iranian 

patients with neurological diseases such as stroke 

and MS, is important for clinical and research 

purposes. In the beginning of this study, there was 

not any publication about the translation and 

adaptation of the FSS. However, during the final 

stage of the present study, an article was 

published about the validation of Persian FSS in a 

small population of patients with a sub category 

of MS (relapsing remitting).22 Thus far, no 

research was conducted to determine the 

psychometric properties of the Persian FSS in 

neurological conditions of MS and stroke. 

Therefore, the aim of the present study was two 

fold:  

(1) to compare the level of self-perceived 

fatigue between patients with MS and patients 

with stroke , and (2) to examine the validity and 

reliability of the Persian version of the FSS (P-FSS) 

in the study population.  

Methodology 

The study was conducted at the MS and stroke 

rehabilitation clinics. The methods and 

procedures used in this research were approved 

by the Research Council and Ethics Committee 

affiliated with Tehran University of Medical 

Sciences and all subjects signed an informed 

consent form. 

Persian translation and adaptation of FSS 

Initially, two independent specialists who were 

not familiar with the scale translated the original 

FSS from English to Persian. An expert committee 

experienced in neurological rehabilitation 

reviewed 2 forward translations, and synthesized 

one Persian version of FSS.Thereafter; two 

bilingual specialists blinded to the study, back 

translated the synthesized Persian FSS into 

English, and the prefinal version was produced 

after the committee reviewed all translations and 

original English FSS. Content validity of this 

prefinal version was tested on a group of patients 

(n = 30), and all items were understood by them. 

Finally, the Persian version of FSS was produced 

(table 2).  

Subjects 

Two different patient groups (MS and stroke: n= 

30 and n=83, respectively) with two age-matched 

healthy groups [30 for MS (healthy group 1) and 

60 for stroke patients (healthy group 2)] included 

in the study. All participants had the ability to 

read Persian. The exclusion criteria for this 

research were any other orthopedic, neurologic, 

and or rheumatologic diseases.  

Outcome measures 

The outcome measures were the Persian FSS and 

a Visual Analog Scale (VAS). All subjects were 

asked to fill up the Persian FSS and to quantify 

their fatigue in the previous week on a 0-10 cm 

fatigue VAS, where 0 indicates “no fatigue” and 10 

“extremely fatigued.”  

Statistical Analysis 
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Floor or ceiling effect were considered to be 

present if more than 15% of patients in each 

groups received the lowest or the highest possible 

Persian FSS scores. Test –retest reliability of the 

scale was measured using the Intraclass 

Correlation Coefficient (ICC) with 95% confidence 

interval (CI)23 and paired t-test. Values of 0.70–

0.80 were accepted as evidence of good test-

retest reliability and with those above 0.80 

regarding excellent reliability.24  

 Internal consistency reliability or the degree 

of inter-item correlation within the scale was 

computed by Cronbach's alpha for 9 items 

(recommended value α≥ 0.70).23 The analysis was 

also conducted excluding one item each time to 

check the contribution to that particular item to 

the homogeneity of the scale. 

 Spearman correlation coefficient was used 

to assess concurrent validity. In addition, 

discriminative validity was assessed by comparing 

the FSS scores between patients and healthy 

persons. The validity coefficients were accepted 

as follows: 0.81–1.0 as excellent, 0.61–0.80 very 

good, 0.41–0.60 good, 0.21–0.40 fair, and 0–0.20 

poor.25 SPSS version 16 for windows was used for 

statistical analysis. 

Results 

The mean ages of the two healthy groups were 

31.4 SD 6.02 (range: 21-45) and 61.3 SD7.68 

(range: 50-77) years for group 1 and 2, 

respectively. Patients with MS (aged 25 – 46 

years) and stroke (aged 30–85 years) filled out the 

questionnaire and also quantify their fatigue by 

fatigue VAS. Demographic and clinical 

characteristics of the patients' groups have been 

shown in table 3. No floor or ceiling effect was 

found neither in patients with MS nor in patients 

with stroke. 

 

FSS: Comparison between Groups  

Mean Persian FSS scores were 4.56 SD 0.89 in MS 

patients (≥ 4.0 in 73.3%), 3.76 SD 1.58 in patients 

with previous stroke (≥ 4.0 in 45.8%), 3.11 SD 2.27 

for healthy group1 (≥ 4.0 in 16.7%) and 2.85 SD 

1.00 for healthy group 2 (≥ 4.0 in 16.7%). When 

FSS scores were dichotomized using 5.0 as cut-off 

point,26 the prevalence of fatigue were 46.7% and 

26.5% in MS and stroke patients, respectively. 

The Cronbach's alpha for healthy subjects and 

patient groups were 0.79 and 0.93, 

respectively.Whenever one item was excluded 

alpha values did not reveal improved scale 

homogeneity (Table 4). 

There was a significant positive correlation 

between Persian FSS and fatigue VAS (0.83: MS, 

0.72: stroke; p<0.001). For the entire patients 

(n=113), a highly significant correlation was found 

(r=0.70, p<0.001). MS patients were younger than 

stroke patients (p<0.001). The mean FSS scores 

for patients with MS was significantly greater than 

those for stroke patients (p=0.001).On the VAS for 

fatigue, there was no significant differences 

between the patient groups (p>0.05). 

Discriminated validity was assessed to show the 

ability of FSS score to distinguish patients from 

control groups. The FSS scores in patient groups 

were significantly higher than those in control 

groups (p= 0.002 and p<0.001 for MS and stroke, 

respectively). 

The test-retest reliability of FSS was examined 

in113 patients. The patients were examined at 

two time points separated by one week. No 

significant changes were noted (p>0.05) (table 5).  

Discussion 

The results of this study demonstrate that test-

retest reliability coefficients were very good to 

excellent in MS and stroke patients, respectively. 

Furthermore, there was no statistically significant 

difference between the FSS scores in the two 

evaluation sessions .These results indicate that 
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the Persian FSS has high stability over time and is 

an appropriate tool for assessing fatigue in 

repeated measures. The FSS’s internal consistency 

values for both patients groups confirmed that 

Persian FSS had high internal consistency. 

The reproducibility values have been reported 

0.94 for fibromyalgia (FM)27 and 0.81 for MS 

patients.28 Furthermore, Krupp et al.,5 reported 

the Cronbach’s alpha coefficient of 0.81, 0.89 and 

0.88 for patients (MS and SLE) and normal 

subjects. This value was reported 0.94 for chronic 

hepatitis C patients,29 0.94 for Parkinson disease,30 

0.88 for Norwegian population26 and 0.85 for FM 

patients.27 Similar to our findings, Valko et 

al.,31and Mattson et al.,32 reported satisfactory 

internal consistency for FSS scores (0.94: MS and 

SLE, 0.96: stroke).In another study, alpha 

coefficient was reported 0.89 for Turkish MS 

patients.28 

Our results showed high correlation between 

the Persian FSS and fatigue VAS scores in both 

patient groups providing support for validity in the 

groups. In the patients with spinal cord injury, 

Anton et al.,33showed high correlation between 

two measurements (0.67) . Also, significant 

correlation were found for patients with hepatitis 

C (0.75), MS (0.79), stroke (0.70), FM (0.63), and 

in healthy subjects (0.94)27,29,31.  

In the present study, 16.7% of the healthy 

groups had a score of 4 or higher in comparison 

with 73.3% of patients with MS and 45.8% of 

patients with stroke. MS patients experienced 

high fatigue more than stroke patients. On the 

other hand, although MS patients were younger 

than stroke, but their mean FSS scores was 

significantly greater than that for stroke patients 

(p=0.001).On the VAS for fatigue, we found no 

significant differences between the patient 

groups. The FSS measures the impact of fatigue on 

daily functioning rather than the intensity of 

fatigue symptoms as VAS fatigue. It seems that 

multiple-item scale is more reliable than a single 

indicator.34,5 Thus the Persian FSS items clearly 

distinguished not only between patients groups 

but also between healthy people and patient 

groups. In the study of Gencay-Can27 the FSS 

scores of the FM patients were significantly higher 

than the scores of the healthy controls. 

Furthermore, the fatigue had been shown to be 

more pronounced in MS patients than patients 

with ischemic stroke31,35 and most patients with 

sleep-wake disorders.31 

It has shown that the original FSS is sensitive to 

the effects of variety interventions,36 so further 

research is suggested to evaluate the 

responsiveness of Persian FSS in order to assess 

the efficacy of medical or rehabilitation 

interventions. In addition, further validation of the 

Persian FSS in the other groups of patients (e.g. 

neuropathies, sleep disorders, renal failure, liver 

disease, etc.) is recommended. 

In conclusion, our finding showed that self-

perceived fatigue level was more pronounced in 

MS than stroke patients. The Persian FSS is a 

reliable and valid measure to detect presence and 

severity of fatigue in patients with MS and stroke. 

We recommend Persian FSS for measuring fatigue 

in clinical practice and research settings. 
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ΑΝΝΕΧ 

Table 1: Krupp et al.,5 FSS 

1) My motivation is lower when I am fatigued. 

2) Exercise brings on my fatigue. 

3) I am easily fatigued. 

4) Fatigue interferes with my physical functioning. 

5) Fatigue causes frequent problems for me. 

6) My fatigue prevents sustained physical functioning. 

7) Fatigue interferes with carrying out certain duties and responsibilities. 

8) Fatigue is among my three most disabling symptoms. 

9) Fatigue interferes with my work, family, or social life. 

 

Table 2: Persian FSS 

. وقتي خسته مي شوم ، انگيزه ام كمتر است -1  

. ورزش موجب خستگي من مي شود -2  

. من به راحتي خسته مي شوم -3  

. خستگي در فعاليت هاي بدني من اختلال ايجاد مي كند -4  

. خستگي مشكلات متعددي برايم ايجاد مي كند -5  

. خستگي من مانع از فعاليت مداوم بدني ام مي شود -6  

.خستگي، در انجام وظايف و مسئوليت هاي اصلي من اختلال ايجاد مي كند-7  

. نشانه بسيار ناتوان كننده  من مي باشد 3خستگي يكي از  -8    

. خستگي، در كار، زندگي خانوادگي و اجتماعي من اختلال ايجاد مي كند -9  
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Table 3: Demographic and clinical characteristics of the MS and stroke patients 

 MS patients 

(n=30) 

Stroke patients 

(n=83) 

Age(years) 33.06±5.38 63.59±11.28 

Sex: Female 70%   45% 

Duration since 

disease(months) 

51.40± 32.77 30.88±33.15 

FSS-1 score 4.56±0.89 3.76±1.58 

FSS-2 score 4.79±1.08 3.74±1.67 

VAS-1 5.03±1.21 5.05±2.67 

EDSS 4.68±1.32  

 

Table 4: Cronbach’s alpha test while excluding one item of the scale at a time. 

 

Deleted item Cronbach’s alpha 

Question 1 
 

 

Question 2 0.9245 

Question 3 0.9127 

Question 4 0.9186 

Question 5 0.9159 

Question 6 0.9130 

Question 7 0.9169 

Question 8 0.9193 

Question 9 0.9239 
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Table 5: Test –retest reliability results 

 ICC CI lower CI upper Paired-t test 

Stroke 0.95 0.92 0.97 P=0.83 

MS 0.78 0.59 0.89 P=0.06 

 


