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FATIGUE CAN BE DEFINED AS A SUBJECTIVE EXPE-
RIENCE, AND INCLUDES SUCH SYMPTOMS AS RAPID 
INANITION, PERSISTING LACK OF ENERGY, EXHAUS-
TION, physical and mental tiredness, and apathy.1 It can be a 
consequence of many sleep-wake disorders, but also of a large 
variety of other disorders including multiple sclerosis (MS) 
(present in as many as 76% to 92%; experienced as worst symp-
tom by 50% to 60% of patients), and stroke (poststroke fatigue, 
up to 68%).2-10 Fatigue represents one of the most frequent com-
plaints of primary care patients (6% to 45%).6

The large number of publications on fatigue in the last de-
cade reflects the increasing awareness and the substantial role 
it has gained in clinical practice and research. In spite of this 
increasing interest in fatigue, as well as its prevalence and clini-
cal significance, fatigue is underrecognized, possibly because 
of the lack of sufficiently validated and widespread instruments 
to quantify fatigue. Numerous fatigue scales have been intro-
duced; only few of them have been validated, mostly in small 
studies and for specific disorders.11,12 Hence, the availability of 
an appropriate tool for assessment and quantification of fatigue, 
which can be used in different disorders, is important for clini-
cal and research purposes.

A recent bibliographic study of fatigue measurement scales 
has shown that the FSS is the most commonly used fatigue 
specific questionnaire.13 The Fatigue Severity Scale (FSS) is a 
9-item self-report questionnaire scale developed in 1989; it was 
applied in 25 MS patients, 29 patients with systemic lupus ery-
thematosus, and in 20 healthy controls.11 The simple and time-

saving application of the FSS is probably the main reason for 
its high general acceptance. However, its use has been mainly 
limited to MS patients; large studies including patients with 
other sleep-wake and neurological disorders are lacking. These 
limitations may be the reason that there is no clearly defined 
FSS cut-off to discriminate normal from pathological results.1

Our aim in this study was to validate the FSS for the first 
time in a large sample size, by applying it to healthy controls 
and selected disorders frequently associated with fatigue.

MATERIAL AND METHODS

The study was conducted at the Neurology and Pulmonary 
Departments of the University Hospital of Zurich, Switzerland, 
between December 2005 and April 2007. The study protocol 
was approved by the local ethics committee.

German Translation of the FSS

The FSS is a self-administered questionnaire with 9 items 
(questions) investigating the severity of fatigue in different 
situations during the past week. Grading of each item ranges 
from 1 to 7, where 1 indicates strong disagreement and 7 strong 
agreement, and the final score represents the mean value of the 
9 items. We initially translated the 9 items of the FSS from Eng-
lish into German. Thereafter, a bilingual neurologist who was 
blinded with respect to the original version translated it back-
wards into English. Finally, the German version was adapted 
according to this procedure (Figure 1).

Subjects

We included 3 different patient groups (MS, ischemic stroke, 
and sleep-wake disorders), in which the prevalence of fatigue is 
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Fatigue Severity Scale (FSS, English version)* 

                                                                                   strongly    strongly 
       disagree          agree 
       ◄─────────────────► 
 1 2 3 4 5 6 7 
 
1. My motivation is lower when I am fatigued.  O  O  O  O  O  O  O  

2. Exercise brings on my fatigue.  O  O  O  O  O  O  O  

3. I am easily fatigued.  O  O  O  O  O  O  O  

4. Fatigue interferes with my physical functioning.  O  O  O  O  O  O  O  

5. Fatigue causes frequent problems for me.  O  O  O  O  O  O  O  

6. My fatigue prevents sustained physical functioning.  O  O  O  O  O  O  O  

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

8. Fatigue is among my three most disabling symptoms.  O  O  O  O  O  O  O  

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

 
*Patients are instructed to choose a number from 1 to 7 that indicates their degree of agreement with each 
statement where 1 indicates strongly disagree and 7, strongly agree. [Krupp et al, Arch Neurol 1989]  
 
 

Fatigue Severity Scale (FSS, German version) 
 
Ich finde, dass während der vergangenen Stimme gar    Stimme voll- 
Woche folgendes zutraf: nicht zu           kommen zu            
  

 ◄─────────────────► 
 1 2 3 4 5 6 7 
 
1. Ich bin weniger motiviert, wenn ich müde bin.  O  O  O  O  O  O  O  

2. Körperliche Bewegung macht mich müde.  O  O  O  O  O  O  O  

3. Ich ermüde rasch.  O  O  O  O  O  O  O  

4. Meine Müdigkeit beeinträchtigt meine körperliche  O  O  O  O  O  O  O  
    Leistungsfähigkeit.  

5. Meine Müdigkeit bereitet mir oft Probleme.    O  O  O  O  O  O  O  

6. Meine Müdigkeit verhindert längerdauernde  O  O  O  O  O  O  O  
    körperliche Tätigkeiten.  

7. Meine Müdigkeit beeinträchtigt mich, gewisse  O  O  O  O  O  O  O  
    Pflichten und Verantwortungen zu erfüllen.               

8. Meine Müdigkeit gehört zu den drei Beschwerden,  O  O  O  O  O  O  O  
    die mich am meisten behindern.  

9. Meine Müdigkeit beeinträchtigt meine Arbeit,  O  O  O  O  O  O  O  
  meine Familie oder mein soziales Leben.  

Figure 1—The original English and the German version of the Fatigue Severity Scale (FSS).
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known to be high. We sent the FSS by postal service to 314 pa-
tients with clinically definite MS and to 490 patients with previ-
ous ischemic stroke; these consecutive patients were examined 
in our neurological clinic between January 2005 and January 
2007. A total of 188 patients (60%) with MS and 235 patients 
(48%) with ischemic stroke filled in and returned the question-
naire. The intervals between disease onset and the completion 
of this study were 11.1 ± 9.8 (mean ± SD, range 0.5-58) years 
for MS patients and 1.2 ± 0.6 (range 0.33–2) years for stroke 
patients. In addition, we prospectively included 429 consecu-
tive sleep-wake disordered patients referred to our neurological 
(n = 345) and pulmonary (n = 84) sleep clinics since December 
2005. These patients were diagnosed with narcolepsy with cata-
plexy (n = 22), RLS (n = 79), sleep apnea (n = 108), insomnia 
(n = 62), parasomnia (n = 25), EDS/hypersomnia of other origin 
(n = 84), and other sleep-wake disorders (n = 49).

The FSS was also administered to 454 healthy control sub-
jects recruited by the authors among relatives and friends. We 
attempted to obtain a control group that was representative of 
the general population with an equal distribution of different 
age categories and educational status (defined as highest educa-
tional degree attained). Subjects with a diagnosed sleep-wake 
disorder, previous sleep studies, or other diseases known to 
cause fatigue (e.g., advanced cancer, HIV infection, heart fail-
ure, rheumatic disorders and depression) were excluded.

Questionnaire

Apart from the FSS, all subjects had to quantify their fatigue 
on a Visual Analog Scale (VAS), where 0 indicates “very alert” 
and 10 “extremely fatigued.” Furthermore, the German version 
of the Epworth Sleepiness Scale (ESS) and questions regarding 
bedtime were simultaneously administered.14

Statistical Methods

We used SPSS (version 12.0), STATA (version 9), and R 
(version 2.4.1) for statistical analysis. Group data are described 

by means and standard deviations (SD). We calculated com-
parisons between patient groups by means of a linear regression 
model, including thorough residual analysis. We performed 
correlation analyses between FSS and continuous demographic 
variables with the Pearson correlation coefficient; for binary 
comparisons we used the t-test. We considered statistical test 
results to be significant at a level of P < 0.05. Reliability was 
estimated through stability (test-retest) and internal consistency 
assessment. The test-retest variability of the scale was evaluated 
by Lin’s correlation coefficient of concordance,15 which takes 
departures from the 45o angle bisector into account, and which 
is typically lower than the corresponding correlation coefficient 
of Pearson. Internal consistency of the FSS was assessed by 
calculating the item to total correlation and the Cronbach α 
statistics.16 Cronbach α measures how well a set of items (or 
variables) measures a single unidimensional latent construct. In 
our case, α reflected how the 9 items of the FSS scale measured 
overall fatigue in patients or healthy subjects.

RESuLTS

Subjects

The demographic and clinical characteristics of the patient 
groups and the control group are listed in Table 1.

FSS: comparison between Groups

Mean FSS scores were 4.66 ± 1.64 in MS patients (≥ 4.0 
in 69%), 3.90 ± 1.85 in patients with previous ischemic stroke 
(≥ 4.0 in 49%), 4.34 ± 1.64 in patients with sleep-wake disor-
ders (≥ 4.0 in 62%), and 3.00 ± 1.08 in healthy controls (≥ 4.0 in 
18%). The values for 95% confidence intervals (CI) are shown 
in Table 1. The results of the linear regression analysis showed 
a significantly higher FSS score for each of the 3 patient groups 
than healthy controls; the effects of each of the 4 groups on 
mean FSS can be found in Table 2. The residual analysis re-
vealed symmetrically distributed residuals around zero, and 

Table 1—Demographic and Clinical Characteristics of Healthy Subjects and Patients in this Study

  Healthy subjects Multiple sclerosis Previous ischemic stroke Sleep-wake disorders
  (n = 454) (n = 188) (n = 235) (n = 429)
Age (years, mean ± SD, range) 47 ± 18 (13-94) 45 ± 13 (20-79) 63 ± 14 (21-87) 52 ± 15 (16-86)
Gender: female (%) 60 67 31 35
Education status, n (%)
 Primary school degree 43 (10) 63 (36) 59 (28) 80 (28)
 Second school degree 128 (29) 57 (32) 105 (49) 113 (40)
 College degree 93 (21) 26 (15) 21 (10) 34 (12)
 University degree 183 (41) 30 (17) 29 (14) 59 (21)
Duration since disease onset  11.07 ± 9.79 1.21 ± 0.62
  (years, mean ± SD, range)  (0.5-58) (0.33-2)
EDSS (mean ± SD)  3.61 ± 2.26
VAS fatigue (mean ± SD) 3.47 ± 2.24 4.83 ± 2.49 4.65 ± 2.55 5.12 ± 2.45
FSS score, mean ± SD 3.00 ± 1.08 4.66 ± 1.64 3.90 ± 1.85 4.34 ± 1.64
95% CI 2.90-3.10 4.42-4.89 3.66-4.14 4.19-4.50
FSS score ≥4.0 18% 69% 49% 62%

SD: Standard Deviation, EDSS: Expanded Disability Status Scale, VAS: Visual Analog Scale, FSS: Fatigue Severity Scale, CI: Confidence 
Interval
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Patients with Sleep-Wake Disorders (n = 429)

FSS and ESS values for specific sleep-wake disorders are 
shown in Table 3. There are significant differences of mean 
FSS scores between sleep diagnoses (P = 0.04); patients with 
insomnia and narcolepsy had the highest scores (4.78 ± 1.51 
and 4.75 ± 1.47, respectively), and patients with restless legs 
syndrome had the lowest FSS scores (4.02 ± 1.75). Overall, 
we observed a modest yet significant correlation between 
FSS and ESS (r = 0.34, P < 0.01). In the subgroup of patients 
with narcolepsy with cataplexy and sleep apnea we found the 
highest correlation (r = 0.71 and 0.48, respectively, P < 0.01), 
whereas the correlation was lowest for patients with insomnia 
(r = 0.21, P = 0.11).

Healthy Subjects (n = 454)

We found no significant associations of FSS scores with age 
or education. There was a weak association between FSS score 
and gender: the mean difference of FSS in females compared to 
males was 0.21 (P = 0.04). Differences in bedtime of ≥ 2 hours 
between weekday and weekend—suggestive of behaviorally in-
duced insufficient sleep syndrome (BIISS)—had no influence on 
the FSS score (BIISS: n = 97, FSS 3.07 ± 0.97; non-BIISS: n = 
357, FSS 2.98 ± 1.11; P = 0.3). ESS scores, however, differed be-
tween the 2 groups (BIISS: 6.79 ± 3.53, non-BIISS: 5.93 ± 3.58, 
P = 0.04). In healthy subjects, there was a modest but significant 
correlation between FSS and ESS (r = 0.28, P < 0.01).

correlation Between FSS and vAS

We observed a highly significant correlation (r = 0.69, P < 
0.01) between FSS scores and fatigue as indicated on the VAS. 
This correlation was higher in patients (MS: r = 0.79, ischemic 
stroke: r = 0.70, sleep-wake disorders: r = 0.71) than in healthy 
subjects (r = 0.52).

Item Analysis, Internal consistency, and Test-Retest variability 
of the FSS

Cronbach coefficient α for the entire sample was 0.93, show-
ing a high degree of internal consistency of the FSS (Table 4). 

only a minor departure from the model assumptions, as the dis-
tribution of the residuals showed a small ceiling and bottom 
effect. This means that slightly more observations lie in the far 
left and far right side of the histogram of the residuals than one 
would expect under a strict Gaussian distribution.

Normal Range and cutoff of the FSS

Mean ± 2 SD of FSS scores in healthy controls ranged from 
0.8-5.2. When using 5.2 as the cutoff for the presence of fatigue, 
we found the following frequencies of fatigue: 3.5% in healthy 
controls, 45% in MS, 31% in patients with previous ischemic 
stroke, and 36% in patients with sleep-wake disorders. When 
using a cutoff of 4 (as suggested by some authors17,21), we found 
fatigue in 18% of healthy controls, 69% of MS patients, 49% of 
stroke patients, and 62% of patients with sleep-wake disorders.

MS Patients (n = 188)

We observed a tendency towards higher FSS scores with in-
creasing age (Pearson r = 0.18, P = 0.01). FSS scores were sig-
nificantly correlated with physical disability (expanded disabil-
ity status scale, EDSS) (r = 0.34, P < 0.01), but not with disease 
duration (r = 0.11, P = 0.13), gender (P = 0.86), or educational 
status (r = –0.05, P = 0.50).

Patients with Previous Ischemic Stroke (n = 235)

No correlation was found between FSS scores and age (P = 
0.95), duration from disease onset (P = 0.91), gender (P = 0.82), 
or educational status (P = 0.96).

Table 2—Results of the Linear Regression Model: Estimated 
Effects and Standard Errors of the 4 groups (Healthy Subjects, 
Patients with Sleep-Wake Disorder, MS, and Previous Ischemic 
Stroke) on the Mean FSS Score

Coefficient	 Estimate	 Standard	Error	 P-value
Healthy subjects 3.00 0.07 < 0.01
Sleep-wake disorder 4.34 0.07 < 0.01
Multiple sclerosis 4.66 0.11 < 0.01
Ischemic stroke 3.90 0.10 < 0.01

Table 3—Correlation Between Epworth Sleepiness Scale (ESS) and Fatigue Severity Scale (FSS) Values in Different Sleep-Wake Disorders 
(Mean ± SD)

Sleep-wake	disorder	 n	 ESS	 FSS	 	 Pearson**
  mean ± SD mean ± SD r P-value
Narcolepsy with cataplexy 22 15.00 ± 5.23 4.75 ± 1.47 0.71 <0.01
RLS 79 8.59 ± 5.54 4.02 ± 1.75 0.28 0.01
Sleep apnea 108 10.76 ± 5.81 4.11 ± 1.64 0.48 <0.01
Insomnia 62 7.39 ± 5.18 4.78 ± 1.51 0.21 0.11
Parasomnia 25 7.32 ± 3.96 4.64 ± 1.45 0.31 0.14
EDS/hypersomnia of other origin 84 10.47 ± 4.95 4.55 ± 1.70 0.33 <0.01
Other sleep-wake disorders* 49 8.85 ± 4.79 4.18 ± 1.56 0.45 <0.01

RLS: restless legs syndrome, EDS: excessive daytime sleepiness.
*sleep related headache, nocturnal epilepsy, circadian rhythm disorders.
**Correlation between ESS and FSS.

Validation of the Fatigue Severity Scale—Valko et al

D
ow

nloaded from
 https://academ

ic.oup.com
/sleep/article/31/11/1601/2454136 by guest on 09 April 2024



SLEEP, Vol. 31, No. 11, 2008 1605

DIScuSSION

We show for the first time in a large sample size study that 
the FSS is a valuable tool to assess and quantify fatigue, as 
it differentiates between patients with various diseases and 
healthy subjects. Our data obtained in healthy subjects provide 
normal reference values with an upper limit of the normal range 
of 3.10. The FSS shows an excellent internal consistency, dem-
onstrated by a Cronbach α coefficient of 0.93, which is higher 
than in the earlier small sample size studies in MS patients.11,13,17 
The reliability of the FSS is further reflected by the high test-
retest reliability. Based on our data, the minimal difference in 
FSS scores that can be reliably detected is 0.15. In addition, a 
high degree of correlation of FSS scores and VAS results could 
be demonstrated.

We found that the FSS is useful to distinguish frequency and 
severity of fatigue between healthy subjects and patients with 
MS, different sleep-wake disorders, and ischemic stroke.

Based on our findings and on previous reports on the preva-
lence of fatigue, we suggest that a FSS score ≥ 4 be interpreted 
as indicative of fatigue.2-5,11,13,17 When using 5.2 (mean + 2 SD) 
as the cutoff for the presence of fatigue, we obtained fatigue 
prevalences that were clearly lower than previously published 
prevalences of fatigue. In MS for instance, the prevalence of 
fatigue is well documented and ranges from 76% to 92%,2-5 
suggesting that a cutoff of 4 (obtained fatigue prevalence: 69%) 
would be more appropriate than 5.2 (obtained fatigue preva-
lence: 45%). Similarly, item 5 of the FSS (“Fatigue causes 
frequent problems for me”) indicates the presence of fatigue 
in tested subjects. The score of this item was ≥ 5 (affirmative 
answer) in 16% of healthy controls, 55% of MS patients, 36% 
of patients with previous ischemic stroke, and 51% of patients 
with sleep-wake disorders. This finding again is in favor of a 

Specific item analysis showed the lowest internal consisten-
cies for items 1 and 2. A total of 104 healthy subjects filled 
in the FSS a second time after 21 days. Initial values (2.94 ± 
0.90) did not differ from subsequent testing (2.90 ± 0.74) (P = 
0.27). Lin’s concordance measure rho was 0.88 (95% CI: 0.84 
to 0.92). In 87 normal controls (84%) the difference of the total 
score was ≤0.5. The mean difference between test and retest 
was 0.04 ± 0.41.

Table 4—Item Analysis of the FSS in Patients with MS, Ischemic 
Stroke, and Sleep-Wake Disorders, and in Healthy Controls

Item	number	 mean±SD	 corrected	item	to	 Cronbach	α
   total correlation if item deleted
a) multiple sclerosis (n = 188)
 1 5.28 ± 1.58 0.48 0.95
 2 4.93 ± 1.91 0.72 0.93
 3 4.69 ± 2.02 0.82 0.93
 4 5.04 ± 1.91 0.82 0.93
 5 4.45 ± 1.98 0.85 0.93
 6 4.85 ± 2.06 0.85 0.93
 7 3.99 ± 2.05 0.77 0.93
 8 4.52 ± 2.20 0.79 0.93
 9 4.19 ± 2.21 0.78 0.93
 Total 4.66 ± 1.64  0.94
b) ischemic stroke (n = 235)
 1 4.65 ± 1.98 0.70 0.96
 2 4.11 ± 2.00 0.77 0.96
 3 4.03 ± 2.12 0.85 0.95
 4 4.28 ± 2.13 0.86 0.95
 5 3.69 ± 2.21 0.86 0.95
 6 3.98 ± 2.26 0.85 0.95
 7 3.53 ± 2.19 0.84 0.95
 8 3.68 ± 2.34 0.85 0.95
 9 3.51 ± 2.23 0.86 0.95
 Total 3.90 ± 1.85  0.96
c) sleep-wake disorders (n = 429)
 1 5.07 ± 1.80 0.60 0.94
 2 4.23 ± 1.90 0.60 0.94
 3 4.28 ± 1.99 0.79 0.93
 4 4.61 ± 1.92 0.83 0.92
 5 4.41 ± 2.10 0.83 0.92
 6 4.06 ± 2.05 0.77 0.93
 7 3.90 ± 2.06 0.80 0.93
 8 4.44 ± 2.21 0.79 0.93
 9 4.16 ± 2.22 0.81 0.93
 Total 4.34 ± 1.64  0.94
d) healthy controls (n = 454)
 1 5.09 ± 1.60 0.32 0.86
 2 3.11 ± 1.66 0.41 0.85
 3 2.75 ± 1.44 0.63 0.83
 4 3.94 ± 1.71 0.50 0.84
 5 2.66 ± 1.58 0.67 0.82
 6 2.50 ± 1.57 0.66 0.83
 7 2.41 ± 1.55 0.65 0.83
 8 2.30 ± 1.73 0.65 0.83
 9 2.16 ± 1.55 0.68 0.82
 Total 3.00 ± 1.08  0.85

entire sample (n = 1306)
Total   0.93
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Figure 2—Boxplots showing the median and interquartile range 
of FSS scores in healthy controls and patients with MS, previous 
ischemic stroke, and sleep-wake disorders.
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ous antidepressants. At the moment, however, fatigue remains 
an underrecognized problem, which may show negative inter-
action with performance levels and outcome measures (such as 
EDSS in MS patients, or Barthel Index in stroke patients for 
assessment of stroke-related disability), and therefore needs to 
be taken into consideration when caring for these patients. The 
scale allows detection and monitoring of disease-related fatigue 
and may indicate the need of appropriate interventions. In ad-
dition, reliable determination of fatigue severity and its varia-
tion during the time course of a disease are the prerequisite to 
develop future therapies to alleviate this troublesome symptom. 
The FSS constitutes a valid instrument to assess and quantify 
fatigue for such clinical and research purposes.
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The mean FSS scores for MS of this study were similar to 

those of the original validation study, a recent Turkish study, 
and other reports,11,13,17 indicating that the influences of lan-
guage and cultural background are negligible in the FSS. Mean 
FSS scores for healthy controls (3.00 ± 1.08), however, were 
higher than in the study of Krupp et al. (2.3 ± 0.7). The main 
reason for this difference is probably our larger sample size of 
healthy subjects (454 vs. 20), which is probably more represen-
tative for the general population. Our results show that fatigue 
is frequent even in healthy controls, and that the prevalence of 
fatigue in the general population is largely independent of age, 
gender, and education. The reason for this finding remains un-
clear. Based on our questionnaires, chronic sleep deprivation 
(also referred to as behaviorally induced insufficiant sleep syn-
drome, BIISS, in the terminology of the American Academy of 
Sleep Medicine) did not account for fatigue in our large control 
group. In our study, however, BIISS was only assessed by ques-
tionnaires and not confirmed by actigraphy.

Fatigue was more pronounced in MS patients than patients 
with ischemic stroke and most patients with sleep-wake dis-
orders. This underscores the high burden of fatigue in MS 
patients.18-20 In MS patients, severity of fatigue correlated with 
the degree of physical disability (EDSS score), but not with dis-
ease duration, age, or gender. Again, these results are in line 
with the findings of previous studies.18-20

Fatigue in patients with ischemic stroke was more pro-
nounced than in healthy subjects, but less severe than in MS. 
Interestingly, we could not find a correlation between fatigue 
severity and the interval between stroke and study completion. 
This suggests that—in comparison to neurological symptoms, 
which may gradually improve after stroke—fatigue may persist 
as a stable complaint after stroke, at least during the first 2 years 
(observation time in this study).

Among patients with sleep-wake disorders, the highest FSS 
scores were found in patients with insomnia (4.78) and with 
narcolepsy (4.75), whereas lowest scores were found in RLS 
patients (4.02). Correlations between the ESS (assessment of 
subjective sleepiness) and the FSS were generally low and best 
in narcolepsy with cataplexy and sleep apnea. This confirms 
the concept that fatigue and excessive daytime sleepiness usu-
ally do not correspond but probably reflect different symptoms. 
This question, however, needs to be addressed with clinical 
sleep studies.

A limitation in our study was that the presence of depression 
was not assessed. In MS, several studies revealed a significant 
association between fatigue and depression,17,19,21 but in the 
validation study of Krupp et al., fatigue severity was largely 
independent of depressive symptoms.11 Similarly, a significant 
overlap between fatigue and depression exists in patients with 
recent ischemic stroke, but poststroke fatigue may also develop 
and persist in the absence of depression.8-10 The mutual inter-
play between fatigue, depression, and other disease-related fac-
tors remain unclear in most disorders and has to be elucidated 
in further studies.

In conclusion, the awareness and assessment of fatigue is 
essential for the management of affected patients. Currently, 
pharmacological therapy of fatigue is restricted to nonspecific 
wake-promoting agents (e.g., modafinil), amantadine, and vari-
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