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The validity and reliability of the Fatigue Severity Scale in
Turkish multiple sclerosis patients
Kadriye Armutlua, Nilufer Cetisli Korkmaza, Ilke Kesera, Vildan Sumbuloglub,
Derya Irem Akbiyikc, Zafer Guneyd and Rana Karabudake

The aims of this study were to investigate the Fatigue

Severity Scale’s Turkish version’s validity, reproducibility,

internal consistency and parameters. Multiple sclerosis

patients’ disability levels were determined by the Expended

Disability Status Scale and depression status was

established with the Beck Depression Inventory. The

Fatigue Severity Scale and Beck Depression Inventory

were administered through self-report methods and

assistance, without guidance, given where needed. An

interval of 1 week was allowed between the applications.

Seventy-two definitely diagnosed multiple sclerosis

patients and matched 76 healthy controls were included.

The multiple sclerosis patients’ median Expended

Disability Status Scale score was 4.0 (1.0–9.5). There

were statistically significant differences between multiple

sclerosis patients’ and healthy controls’ Fatigue Severity

Scale scores (P < 0.001). After controlling for depression,

Fatigue Severity Scale scores were lowered, but there was

still a significant difference between them (P < 0.001).

There was no significant difference between the interviews

for Fatigue Severity Scale1 and Fatigue Severity Scale2

(P = 0.719). Internal consistency for Fatigue Severity Scale

was good for multiple sclerosis patients (ICC = 0.81,

P < 0.001). Cronbach’s a of Fatigue Severity Scale1 was

0.89; Fatigue Severity Scale2 was 0.94. Expended Disability

Status Scale scores (P < 0.05) and Beck Depression

Inventory scores (P < 0.001) have a significant effect on the

Fatigue Severity Scale. In conclusion, scales have a great

importance in following up and assessing the results of

treatment strategies. The Turkish validation of the Fatigue

Severity Scale is reliable and valid, and is an appropriate

tool to assess fatigue in the Turkish multiple sclerosis

population. International Journal of Rehabilitation

Research 30:81–85 �c 2007 Lippincott Williams & Wilkins.
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Introduction
Fatigue is a common symptom seen in 80% of the patients

with multiple sclerosis (MS) and causes a decline in the

quality of life of the patients by increasing disability

severity. Fatigue caused by MS is a hard situation to

define and can be examined in three different groups:

subjective, motor and cognitive fatigue. Among these,

subjective fatigue is the hardest one to describe and

determine.

Some authors generally describe subjective fatigue as the

state of exhaustion, which is quite different from physical

fatigue, or depressive state. According to the description

of the patients it is the feeling of exhaustion, dormancy,

depression, lassitude and faintness (Sheean et al., 1997;

Schwid et al., 1999). Fatigue is also seen in the healthy

population. The factors that differentiate general fatigue

from MS-related fatigue are: deterioration with heat,

inhibition of physical activity, prevention of the fulfilling

of personal role and responsibilities, rapid progression and

its relation with the person’s spiritual state (Krupp et al.,
1988; Bergamaschi et al., 1997; Egner et al., 2003; van der

Werf et al., 2003; Krupp, 2004).

MS-related fatigue could be divided into two groups: (1)

acute fatigue, which can develop with a relapse and

diminish and disappear with remission, and (2) chronic

fatigue that can be consistent without remission.

It is harder to interpret MS-related fatigue than to

describe it and for this purpose many scales have been

developed in order to assess the fatigue from single or

multiple angles. The main characteristic of these scales is

that the patient picks the appropriate choice after

reading a scale. The Fatigue Severity Scale (FSS) can

be given as the best example of the unidimensional scales

(Krupp et al., 1988).

The FSS, developed by Krupp in 1989, is a self-reported

scale that measures the severity of fatigue and is widely
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used in multiple sclerosis patients. As the original scale is

in English, validation of the Turkish version was

necessary.

The aims of the study were to investigate the following

factors: (1) the validity and reproducibility of the Turkish

version of the FSS, (2) the internal consistency of the

FSS, and (3) the parameters which may affect the FSS

score.

Methods
The study group consisted of two neurologists, five

physiotherapists, a psychometrics consultant and a

statistician. The scores used in the scale were as follows:

(1) strongly disagrees, (2) moderately disagrees, (3)

mildly disagrees, (4) neither agrees nor disagrees, (5)

mildly agrees, (6) moderately agrees, and (7) strongly

agrees.

Instrument

The FSS, which was published in 1989 by Krupp, has

nine items. For each question, 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. A

score of 4 or higher generally indicates severe fatigue.

The disability levels of the patients were determined

according to the Expended Disability Status Scale

(EDSS) before the FSS application (Kurtzke, 1983). In

addition, the Beck Depression Inventory–Turkish Version

(BDI) was given to the patients in order to determine

their depressive mood. The BDI is an inventory that

consists of 21 questions, and is concerned with the

behavior and feelings that are related with the general

depressive state (Hisli, 1988).

Translation

Two independent specialists, who had not seen the text

before, initially translated the original scale from English

to Turkish. Two other independent specialists, who also

had not seen the text previously, back translated the text

in Turkish to English. The original text in English and the

back-translation to English were compared, and it was

determined that there were no significant differences

between the two tests.

Patients

The study was performed between May 2003 and May

2004. The patients were identified randomly from the

patient records in the Hacettepe University Medical

School Department of Neurology and Ankara Branch of

the Turkish Multiple Sclerosis Association, and the

volunteers were included in the study. Informed consent

was obtained from patients before the study. The

inclusion criteria were the diagnosis of MS according to

the Poser criteria (Poser, 1965), age over 18 years and

being aware of the diagnosis. Patients who had a relapse 1

month before FSS application or who had another disease

were excluded. The protocol was approved by the local

ethics committee of the Hacettepe University Medical

School.

Fatigue severity scale administration

A telephone call was used to ascertain the patients who

are able to personally visit the clinic and those who would

require a visit at home because of ambulation problems.

The patient was informed by the physiotherapist

regarding how to fill-in the questionnaire. In order to

identify the patient’s emotion and behavior with relation

to their general depressive state, the BDI was given

before FSS application. Patients who needed assistance

due to a reading and/or writing problem were supported

when necessary. During the administration of BDI and

FSS any incomprehensible questions and answers were

explained to the patients, but without giving any

guidance as to the response they should give.

Statistical analysis

In order to determine the clinical validity of the FSS, the

Student’s t-test was used to determine the difference

between the control group and MS patients with respect

to total FSS scores. These results were interpreted with

the effects of the BDI to investigate the divergent

validity. Covariance analysis was used to examine the

results after controlling the effects of depression of the

FSS. The reproducibility and test–retest reliability of the

scale was determined by the intraclass correlation

coefficient (ICC) and paired t-test. The multitrait

analysis approach was adopted to test whether concep-

tualization into domains fitted the data and whether the

results of the Turkish questionnaire replicated the results

obtained with the English language questionnaire in

terms of internal consistency reliability (Cronbach’s a).

In addition, the correlation between total FSS score and

age, the duration of the disease, EDSS score and BDI

score were examined by the Pearson correlation signal

(two-tailed) test.

Results
The demographic and clinical characteristics of the MS

patients and healthy subjects are given in Table 1. There

was no statistically significant difference between the two

groups in terms of age, gender and education status.

In both the first and second applications, FSS scores were

statistically significant in the MS patients and healthy

group (P < 0.001). These results have shown us that the

scale was valid as regard to divergence. BDI results have

shown that there was severe depression in MS patients

(P < 0.001) (Table 2).
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Since the BDI scores of the MS patients were very high

when compared with healthy subjects, to examine the

effects of depression the scores were investigated with

covariance analysis. After controlling for depression, in

both the first and second applications the FSS scores of

the MS patients were significantly higher than the

healthy subjects (P < 0.001) (Table 3).

Two different applications to MS patients 1 week apart

did not result in any statistically significant changes in

the results (P = 0.719). ICC values were 0.81 (99%

confidence interval = 0.81) (P = 0.719).

The internal consistency of the FSS was relatively high,

as shown in Table 4. When the results were investigated,

it was observed that the FSS has a good internal

consistency.

The correlation between FSS scores and the parameters

that can influence FSS scores, such as age and the

duration of disease, was statistically non-significant

(P > 0.001). When the influence of depression was

removed there was a weak correlation between EDSS

and FSS (P < 0.001). There was a positive correlation

between the FSS and BDI scores of MS patients

(P < 0.001) (Table 5). Depression seems to be a factor

which increases the severity of fatigue in MS patients.

Discussion
The FSS is the most frequently used scale among the

unidimensional scales which have been developed to

assess fatigue. It shows a moderately good correlation

with the Visual Analog Scale, that would indicate that the

FSS is a useful tool in assessing the severity of fatigue

(Schwid, 2002). Language is, however, one of the most

important problems experienced when similar scales were

used. We have observed that the FSS had not been

translated to other languages than English and not

validated when the literature was examined. In our study,

which was for the validation of the Turkish version, we

found there was a statistically significant difference

between MS patients and healthy subjects. According

to the FSS, scores over 3 represent severe fatigue (Krupp,

2004).

When the fatigue status of MS patients was investigated

without controlling for depression (divergent validity),

FSS scores were over 4 and they had significant fatigue,

while in healthy volunteers FSS scores were less then 4

(Table 2). Even when the influence of depression was

Table 2 The validity of the Fatigue Severity Scale with the effects
of depression

Multiple sclerosis
patients (n = 72)

Control group
(n = 76)

t-value P-value

Mean ± SD Mean ± SD

Fatigue Severity
Scale1

4.81 ± 1.46 3.31 ± 1.38 6.40 < 0.001

Beck Depression
Inventory1

12.24 ± 7.72 7.82 ± 8.47 3.31 < 0.001

Fatigue Severity
Scale2

4.85 ± 1.60 3.13 ± 1.54 6.62 < 0.001

Beck Depression
Inventory2

11.7 ± 8.54 5.97 ± 7.35 4.36 < 0.001

Table 1 Demographic and clinical characteristics of multiple
sclerosis patients and a healthy control group

Multiple sclerosis patients
(n = 72)

Control group
(n = 76)

Age, years, mean (SD) 38.16 (10.03) 3.33 (9.53)
Gender, n (%)

Female 44 (61.1) 43 (56.6)
Male 28 (38.9) 33 (43.4)

Education status, n (%)
Elementary school 10 (13.9) 10 (13.2)
Secondary school 6 (8.3) 6 (7.9)
High school 20 (27.8) 19 (25.0)
University 36 (50.0) 41 (53.9)

Marital status, n (%)
Married 41 (56.9) 56 (73.7)
Single 25 (34.7) 20 (26.3)
Divorced 6 (8.3) –

Duration of multiple sclerosis,
years, mean (SD)

9.5 (6.43) –

Expended Disability Status
Scale, median (range)

4.0 (1.0–9.5) –

Table 3 The validity of the Fatigue Severity Scale after controlling
for depression

Multiple sclerosis
patients (n = 72)

Control group
(n = 76)

t-value P-value

Mean ± SD Mean ± SD

Fatigue Severity
Scale1

4.64 ± 1.32 3.47 ± 1.32 5.31 < 0.001

Fatigue Severity
Scale2

4.54 ± 1.39 3.42 ± 1.39 4.75 < 0.001

Table 4 Internal consistency analysis of the Fatigue Severity
Scale: Cronbach’s a

Multiple sclerosis patients
(n = 72)

Control group
(n = 76)

Fatigue Severity Scale1 0.8899 0.8762
Fatigue Severity Scale2 0.9401 0.9219

Table 5 The relation of clinical parameters to the Fatigue Severity
Scale in multiple sclerosis patients

Fatigue Severity
Scale1 (n = 72)

Fatigue Severity
Scale2 (n = 72)

r P r P

Age 0.26 0.028 0.22 0.063
Disease duration 0.23 0.050 0.17 0.152
Expended Disability

Status
Scale score

0.41 < 0.001*** 0.29 < 0.05*

Beck Depression
Inventory

score

0.43 < 0.001*** 0.56 < 0.001***

*P < 0.05; ***P < 0.001, statistically significant.
Pearson correlation significant (two-tailed test).
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removed FSS scores tended to decrease to a certain

extent; however, they were still higher than 4 and were

statistically significant compared with the healthy group

(Table 3). These findings indicate that the Turkish

translation of the FSS is a sensitive and useful tool for the

evaluation of fatigue.

In scales that measure the severity of a symptom, such as

the FSS, it is important to perform the measurements

with the same sensitivity after repeated applications. In

the literature it has been mentioned that after 1 month,

patients generally were not able to remember the test.

MS is, however, a disease with relapses, and over a

1-month period there is a chance that the patient’s health

condition may have changed and, therefore, in the

present study we repeated the tests 1 week apart. Kos

et al. (2005) reported this period as 3 days in the study

that they used the Modified Fatigue Impact Scale. There

was no statistically significant difference between the two

applications of the FSS 1 week apart in our study

(P = 0.719). This result indicates that the FSS is a

convenient tool to evaluate fatigue in repeated measures.

When ICC values were investigated we realized that the

FSS shows sufficient (near to high) reproducibility (0.81)

(99% confidence interval = 0.81) (P = 0.719). When the

literature was examined it was seen that the FSS’s

internal consistency value was 0.81 for MS patients and

for the systemic lupus erythematosus patient group in

the original study of Krupp et al. (1988). In addition, when

the FSS was used for chronic hepatitis C patients the

value was 0.94 (Kleinman et al., 2000). In our study,

Cronbach’s a values vary between 0.8899 and 0.9401, and

indicate that the FSS in Turkish shows high internal

consistency and homogeneity. In the literature it can be

seen that the impact of various factors which may

influence MS-related fatigue, such as age, disease

duration, disability and depression, have been investi-

gated in many studies.

Flachenecker et al. (2002) were not able to determine a

relationship between age, disease duration and the

severity of fatigue in 151 patients with MS. This result

is in accordance with our present findings (P > 0.05).

The findings concerning the effect of disability on the

fatigue severity are contradictory. Bakshi et al. (2000)

reported that there was no correlation between EDSS and

FSS when the influence of depression was removed. On

the other hand, moderate correlation was reported

between EDSS and FSS in 71 MS patients by Kroencke

et al. (2000) (r = 0.33).

Flachenecker et al. (2002) reported a significant correla-

tion between EDSS and FSS (r = 0.33, P < 0.0001).

In studies by Flachenecker et al. (2002) and Kroencke

et al. (2000), the correlation between EDSS and FSS was

investigated without removing the effects of depression

(Bakshi et al., 2000; Kroencke et al., 2000; Flachenecker

et al., 2002). In the present study we have investigated

the correlation of EDSS and FSS after the influence of

depression was removed, and, as a result, have deter-

mined a moderate correlation in FSS1 and a weak

correlation in FSS2. The decline in all these values,

together with the weakening of this relationship in the

second evaluation, seems to be as a result of the patient’s

capacity to remember the test.

It has been stated in many studies that depression

accompanies fatigue in MS and has amplifies the severity

of fatigue (Romani et al., 2004; Randolph and Arnett,

2005; Strober and Arnett, 2005). Our results also have

shown that depression has a strong influence on fatigue

(Table 5).

Conclusion
Scales have a great importance in following up the clinical

progress of the patient and assessing the results of

treatment strategies in all diseases, and especially in the

progressive diseases. Although there are many scales in

English, there are few studies validating these scales in

other languages, including for the FSS. There was a need

to follow-up the severity of fatigue in MS patients in

Turkey through the use of the FSS by health profes-

sionals. As this scale was not available, the severity of

fatigue was assessed only with the Visual Analogue Scale.

In this present study our aims were to translate the FSS

into Turkish, and to measure the validation and

reproducibility of the Turkish version. Following the

study we have realized that the translation was clear

enough and cultural adaptation was not necessary. Since

the Turkish validation of the FSS is reliable and valid, it is

clear that this scale is an appropriate tool to assess the

fatigue of the Turkish MS population
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