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ABSTRACT

Obijectives: The aim of the study was to investigate the reliability and validity of the Turkish version of the Mental Fatigue Scale (MFS) in healthy
Turkish population.

Methods: This study was held in Hacettepe University, Faculty of Physical Therapy and Rehabilitation between April and August 2019. A total of
one hundred thirty-two healthy participants aged between 18-50 years were recruited. Reliability was investigated using test-retest reliability.
The internal consistency of MFS was calculated using Cronbach’s alpha coefficient. The validity of the MFS was assessed by comparing the MFS
score with the 36-item Short Form Health Survey (SF-36) and Checklist Individual Strength Questionnaire (CIS-T) scores. Pearson correlation
coefficient was used to evaluate validity.

Results: The test-retest reliability of the MFS were excellent in healthy Turkish population (ICC: 0.91, with a 95% confidence interval of 0.88—
0.94). The scale had high internal consistency (Cronbach’s a 0.86). For the validity, the correlations between the MFS and the total/subscales of
CIS-T scores and SF-36 scores were good (p<0.001). The correlations between the MFS and CIS-T subscales (subjective feeling of fatigue, r=0.50;
concentration, r=0.53; motivation, r=0.42) and CIS-T total (r=0.56) were good (p<0.001). Significant correlations were found between the MFS
and SF-36 subscales (energy/fatigue, r=0.54; emotional well-being, r=0.54, general health, r=0.41) (p<0.001).

Conclusion: The Turkish version of the Mental Fatigue Scale has been demonstrated to be valid and reliable to assess mental fatigue in Turkish
population. The Turkish Mental Fatigue Scale is suggested to be a valuable tool for assessment of mental fatigue in healthy Turkish population.
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1.INTRODUCTION

Fatigue is a common phenomenon in healthy persons and
patients (1). Although there are many definitions of fatigue in
the literature, there is a consensus that fatigue is a subjective,
multidimensional and multifactorial phenomenon (2).
Fatigue is defined as a decrease in the level of efficiency of the
individual in terms of mental and physical activities, decrease
in the capacity of physical and mental activity, or exhaustion
and lack of energy separately from weakness or sadness due
to working or other reasons (3, 4). Two main subheadings are
often used to classify fatigue: — Physical and Mental fatigue.
Mental fatigue is defined as a biopsychological condition
characterized by tiredness and lack of energy during or after
prolonged periods of cognitive activity (5).

According to the International Classification of Diseases,
10th revision (ICD-10) mental fatigue is included in the “mild
cognitive disorder” or “neurasthenia” diagnostic groups,
while in the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (6), mental fatigue is contained in the

“mild neurocognitive disorders” group. As a result of mental
fatigue, various symptoms can be seen, namely subjective,
behavioral and physiological. Subjectively, increased fatigue,
decreased motivation and lack of energy; behaviorally,
a decrease in performance during a cognitive task;
physiologically, symptoms such as changes in brain activity
can be cited as examples (5, 7-10). In addition, symptoms
such as reduced concentration capacity, sensitivity to noise
and light, irritability, stress sensitivity and sleep disturbance
may also be seen (11). Mental fatigue is a widespread
complaint in modern life. According to the study conducted
in the Netherlands, half of working women and a third of men
reported complaints about mental fatigue (5). In the United
States survey conducted by Ricki et al., 38% of the working
population reported fatigue (12). In addition, the rate of one
year after a stroke fatigue was reported to be ~70% (13, 14).

Mental fatigue has a negative effect on many activities in our
social or business life. According to the studies, it is stated that
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mental fatigue decreases the desire to continue the present
activity, the level of commitment to the task at hand (15-17)
and causes a decrease in cognitive and behavioral performance
(7, 18, 19). In order to understand the cause of mental fatigue,
which is commonly seen today and causes many problems
in daily life, it is important to evaluate the problem from a
broad perspective. There are many scales and questionnaires
evaluating fatigue in the literature (20-22).

Various generic and disease-specific fatigue rating scales are
used to evaluate fatigue in patients. The Mental Fatigue Scale
(MFS) developed by Johansson et al. specifically assesses mental
fatigue (23). However, this scale has no Turkish adaptation with
validity and reliability in healthy population. Therefore, the aim
of this study was to investigate the Turkish translation of the
Mental Fatigue Scale with its validity and reliability.

2.METHODS

2.1.Participants

This was a methodological, validity, and reliability study. A
face-to-face interview was performed. It was planned that the
sample size to be 10 times (140) the number of items in the
scale (24, 25) and 140 people were participated in the study.
A total of 132 healthy participants (out of 140) aged between
18-50 years were recruited between April and August 2019.
Eight participants were excluded from the study because
they had diabetes mellitus and used antidepressants.
Participants who had psychiatric comorbidities (e.g. use of
antidepressants, hypnotics, sedatives, or antipsychotics),
cancer history, neurological diseases (e.g. Stroke) and
diabetes mellitus were excluded from the study. Participants
who met the inclusion criteria were informed about the
study and volunteers were invited to participate in the study
(Figure 1). Participants who agreed to participate in the study
signed a written consent form before participating in the
study. Ethical approval received from Hacettepe University
Non-invasive Clinical Studies Ethical Board (Date:18.12.2018,
Number: GO 18/1197-25).

Translation Procedure

Permission to translate the MFS (November 2018)
Translating into Turkish (January 2019)
Pre-testing with 10 participants (February 2019)

Participants

(n=140)

Excluded

- Diabetes Mellitus (n=3)
- Use of antidepressants (n=5)

Test-retest reliability Validity
Internal consistency
(n=132) (n=132)
- Mental Fatigue Scale - Mental Fatigue Scale
- The Short Form-36
- The Turkish Checklist Individual
Strength Questionnaire

Figure 1. Study Design

2.2.Translation Procedure

The permission was obtained for the Mental Fatigue Scale
from its developers (Lars Ronnback and Birgitta Johansson)
and the translation procedures were followed according to
a recommended procedure (23). Firstly, the original scale
was translated from English into Turkish separately by two
bilingual Turkish physiotherapists who have an advanced
level of English. In order to create the first Turkish translation,
both translations were compared by a bilingual person
and the mismatches between the two translations were
corrected. Then, the first Turkish translation was translated
into English by two native speakers of English who know a
good level of Turkish. The Turkish-to-English back-translation
was then compared with the original scale. Following the
completion of the translation procedure, pre-testing was
conducted on 10 participants who met the inclusion criteria
of the study to decide their comprehension of the Turkish
version. The translated version was revised according to the
difficulties of the participants in understanding the questions
and the final Turkish version of MFS was decided.

Atotal of 132 participants filled the Turkish translation version
of the MFS twice for test-re-test reliability assessment. The
Turkish MFS was administered to all participants seven days
later. To evaluate the validity of the MFS, the Short Form-
36 (SF-36) and the Turkish Checklist Individual Strength
Questionnaire (CIS-T) were also completed by all participants
during the first application of the MFS. We chose the CIS-T
scale because there was no other Turkish scale evaluating
mental fatigue parameters and the questions of the CIS-T
scale were similar to the MFS scale questions. The reason for
choosing SF-36 was that it contains mental fatigue subscale.

2.3.Main Outcome Measurements
Mental Fatigue Scale (MFS)

The Mental Fatigue Scale (MFS) is a 15-item questionnaire
that specifically evaluates mental fatigue. It includes
affective, cognitive and sensory symptoms, duration of sleep
and daytime variation in symptom severity. The questions
related to fatigue in general, lack of initiative, mental
fatigue, mental recovery, concentration difficulties, memory
problems, slowness of thinking, sensitivity to stress, increased
tendency to become emotional, irritability, sensitivity to light
and noise, decreased or increased sleep as well as 24-hour
symptom variations. It has a 7-point Likert-type scale and
is scored between 0 and 3. A rating of O indicates normal
function, 1 slight problem, 2 significant problems and 3
maximum problems. There are also items such as 0.5, 1.5, 2.5
for marking when individuals fall between 2 items (0.5, 1.5,
2.5). The total score of the scale is obtained by summing the
scores of the first 14 questions. The last question is evaluated
as yes or no. The scores range from 0 to 42 and 0-10 indicates
no mental fatigue problem, 10.5-14.5 indicates slight mental
fatigue, 15-20 indicates fairly serious mental fatigue, and >
20.5 indicates serious mental fatigue (23).
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Turkish Checklist Individual Strength Questionnaire (CIS-T)

CIS is a scale of 20 questions used to assess various aspects
of fatigue. The CIS evaluates 4 parameters of fatigue: (1) the
subjective experience of fatigue (eight items); (2) reduction
in motivation (four items); (3) reduction in activity (three
items); and (4) reduction in concentration (five items). It has
a 7-point Likert-type scale and is score between 1 and 7. A
rating of 1 indicates ‘Yes, that is true’ and 7 indicates ‘No, that
is not true’. The total CIS score is calculated by summing the
scores from four dimensions. Higher scores show a higher
degree of fatigue, more concentration problems, lower
motivation, and less activity (26). The validity and reliability
of the Turkish version of CIS was made in 2011 by Ergin et al
(27).

Short-Form Health Survey (SF-36)

The SF-36 was used to evaluate 8 dimensions of health.
These eight dimensions include physical functioning, role
limitations due to physical health, role limitations due to
emotional problems, energy/fatigue, emotional well-being,
social functioning, pain, general health. Gives a total score
individually for each sub-dimension and points range from
0 to 100. A low score shows poor health status, while a
high score shows good health status (28). The validity and
reliability of the Turkish version was made in 1999 by Kogyigit
et al (29).

2.4.Statistical Analysis

All statistical analyses were completed using SPSS version
22.0 (SPSS Inc, Chicago, IL), with a level of significance of 5 %.
Frequencies and descriptive statistics were used to calculate
demographic variables. The measurement properties
analyzed in this study for the instruments contained test—
retest reliability and validity. For all variables, test-retest
reliability was determined by the intraclass correlation
coefficient (ICC) using a one-way random model with under
consistency. The minimum value recommended for this
measurement property is 0.70 (Cronbach, 1951). Cronbach’s
alpha coefficient was used to estimate the internal
consistency of MFS in our study, and a value of 0.70-0.9 was
considered acceptable (30).

The validity of the MFS was assessed with analyzing the
correlation between the SF-36 and CIS-T. The concurrent
validity was determined using Pearson correlation analysis.
The qualitative indicators for the relative ranges of correlation
values were analyzed as follows: : r > 0.81-1.0 was excellent,
0.61-0.80 was very good, 0.41-0.60 was good, 0.21-0.40
was fair, and 0.00-0.20 was poor (31).

3.RESULTS

Demographic characteristics of the participants were shown
in Table 1.

Table 1. Demographic characteristics (n = 132)

Age (year)(X £ SD) 33.28+10.01

Gender, n (%)

Female 88 (66.7)
Male 44 (33.3)
BMI (kg/m2), n (%)
Thinness 11(8.3)
Normal 60 (45.5)
Overweight 42 (31.8)
Obese Class | 17 (12.9)
Obese Class Il 2(1.5)
Obese Class Il 0(0)
Marital Status, n (%)
Single 59 (44.7)
Married 68 (51.5)
Divorced 5(3.8)
Education, n (%)
Primary education 15 (11.4)
Secondary education 21(15.9)
University 81 (61.4)
Postgraduate 15 (11.4)
Working Hours (min.) (X = SD) 506.82 + 56.00

Sleep Hours (min.) (X £ SD)
Social Activity, n (%)

433.64 £79.62

Yes 32(24.2)

No 100 (75.8)
Sport Activity, n (%)

Yes 51 (38.6)

No 81(61.4)
Sport Activity Hours (min.) (X+ SD) 236.18 + 97.25
Smoke, n (%)

Yes 34 (25.8)

No 98 (74.2)

3.1.Reliability of the MFS

One-hundred and thirty-two participants were used to
calculate test-retest reliability. The test-retest reliability, as
assessed by the ICC, was 0.91, with a 95% confidence interval
of 0.88-0.94, thus showing very high degree of reliability.
Internal consistency was assessed using Cronbach’s alpha and
Cronbach’s alpha was found 0.86. Also, we calculated item-
total score correlations for each item and these correlations
were adequate ranged between 0.43 and 0.69 (Table 2).
Thus, there was no need to remove any item.

3.2.Validity of the MFS

For the validity, the correlations between the MFS and
the total/subscales of CIS-T scores and SF-36 scores were
good (p<0.001). The correlations between the MFS and
CIS-T subscales (subjective feeling of fatigue, r=0.50;
concentration, r=0.53; motivation, r=0.42) and CIS-T total
(r=0.56) were good (p<0.001). Significant correlations were
found between the MFS and SF-36 subscales (energy/fatigue,
r=0.54; emotional well-being, r=0.54, general health, r=0.41)
(p<0.001). Fair correlations were found between the MFS
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and CIS-T (physical activity, r=0.24), SF-36 subscales (role
limitations due to physical health, r=0.26; role limitations
due to emotional problem, r=0.32; social functioning, r=0.35;
pain, r=0.35) (p<0.001). Poor correlation was found between
the MFS and SF-36 subscale (physical functioning, r=0.19)
(p=0.005). All correlation coefficients for the comparisons
described, including the comparison between the MFS and
CIS-T and the SF-36 are demonstrated in Table 3.

Table 2. Corrected item-total correlation, item mean, and standard
deviation for the MFS (n = 132)

Cronbach’s a
Item-total

Questions of

Mean . if item

MFS correlation deleted
MFS-1 1.36 0.78 0.48 0.86
MFS-2 0.92 0.74 0.69 0.84
MFS-3 1.08 0.93 0.65 0.85
MFS-4 0.88 0.84 0.59 0.85
MFS-5 0.98 0.75 0.58 0.85
MFS-6 1.00 0.75 0.57 0.85
MFS-7 0.79 0.66 0.67 0.85
MFS-8 1.25 1.03 0.48 0.86
MFS-9 1.06 0.86 0.59 0.85
MFS-10 0.95 0.83 0.49 0.86
MFS-11 0.90 0.77 0.35 0.86
MFS-12 1.11 0.66 0.49 0.86
MFS-13 0.77 0.73 0.26 0.87
MFS-14 0.55 0.79 0.43 0.86

MFS Mental Fatigue Scale, SD standard deviation

Table 3. Correlation between MFS with the other outcome
measurements

n=132
Mean (X1SD)
29.62+11.32 0.50[0.32-0.66] 0.001

Outcome measurements r[95 % Cl] p

CIS-T — Subjective feeling
of fatigue

CIS-T — Concentration 16.78+7.57  0.53 [0.39-0.65] 0.001
CIS-T — Motivation 12.73+5.20  0.42[0.23-0.57] 0.001
CIS-T — Physical activity 9.11+4.45 0.24 [0.08-0.40] 0.001
CIS-T - Total 68.23 +23.06 0.56 [0.39-0.69] 0.001
SF-36 — Physical 81.68+£19.83 -0.19[-0.38-0.00]  0.005
functioning

SF-36 — Role limitations 76.51+35.45 -0.26[-0.42—(-0.09)] 0.001

due to physical health
SF-36 — Role limitations
due to emotional
problems

SF-36 — Energy/fatigue
SF-36 — Emotional well-

62.62 +41.40 -0.32[-0.50-(-0.14)] 0.001

55.83+20.18 -0.54 [-0.67—(-0.40)] 0.001
68.51+15.94 -0.54 [-0.66-(-0.41)] 0.001

being

SF-36 — Social functioning  71.02 +24.09  -0.35[-0.52—(-0.17)] 0.001

SF-36 — Pain 77.51+2033 -0.35[-0.53-(-0.16)] 0.001

SF-36 — General health 63.44+17.80 -0.41[-0.57—(-0.24)] 0.001
p < 0.001

CIS-T Turkish Checklist Individual Strength Questionnaire, SF-36 Short-Form
Health Survey

4.DISCUSSION

Turkish adaptation of the Mental Fatigue Scale (MFS) was
performed and psychometric properties were examined in
the present study. The results demonstrated that the Turkish
version of the MFS is valid and reliable. Although mental
fatigue affects all populations today, there are insufficiencies
in detecting its presence and determining its severity. The
Mental Fatigue Scale developed to measure mental fatigue
has proven validity and reliability in neurological patients
(23).

Reliability is defined as a measure of invariance with respect
to time or to obtain similar results if a measurement process is
repeated (32). The internal consistency level of the scale was
found to be high (Cronbach’s a = 0.86) in the present study.
All the corrected item-total correlations were adequate. The
internal consistency findings of our study are consistent with
the original version (Cronbach’s a = 0.94) and the Chinese
version (Cronbach’s a = 0.92) of the MFS (23, 33).

The test-retest method is another method used to determine
thereliability coefficient based on the fact that a testisapplied
twice to the same individuals under the same conditions and
at a given time interval (32). In our study, the test-retest test
was applied at 7-day intervals and the ICC value was found
to be 0.91. The test-retest was also found to be high. These
results are very similar to other language version of the MFS
(Chinese version of the MFS scale), (ICC: 0.97) (33). This
finding suggest that the MFS is reliable measure in Turkish
language.

Validity is a concept that indicates how accurately a method
measures what it is intended to measure (32). In this study,
SF-36 and CIS-T scales were used to test validity. In the
Chinese version of the MFS scale, the validity of the scale was
tested with ‘Chalder Fatigue Scale (CFS)’ and ‘The Clinically
Useful Depression Outcome Scale (CUDOS)". There was a
very good correlation between MFS and CUDOS. There was
a good correlation between physical fatigue dimension and
MFS, which is one of the two subscales of the CFS scale, and
a very good correlation was found between mental fatigue
dimension (33).

Similarly, in present study, the correlations of the MFS
with the subjective feeling of fatigue, concentration and
motivation subscales of the CIS-T were good. These results
suggest that the MFS includes motivation, concentration
and fatigue parameters. Also, a good correlation was found
between emotional well-being and energy/fatigue subscales
of the SF-36. Therefore, the MFS scale also support the quality
of life aspects. On the other hand, the relationship between
physical activity, which is the subscales of CIS-T scale related
to physical fatigue, and MFS scale was found to be fair in the
present study. In addition to this, the relationship between
SF-36 sub-parameters related to physical functions and MFS
scale was poor. As the MFS scale is a mental fatigue specific
measurement, these results are not surprising.

The present study had some limitations. The major limitation
is that there are no other language versions (except Chinese
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version) of the MFS to compare our results. Secondly, our
participants did not show a homogeneous distribution in
terms of gender and age. Our study is a single-centered
study, and therefore, all the participants were from the same
region (Ankara). These factors may limit the generalizability
of the results.

Moreover, determining the type of fatigue or determining the
contribution of mental fatigue to total fatigue has a key role in
the fight against fatigue and appropriate treatment planning.
In this respect, the fact that the first mental fatigue scale,
which was shown to be valid and reliable in Turkish, could
be used in this group of patients increases the importance of
our study. Fatigue is also an important problem that should
not be overlooked in people with neurological diseases. It is
one of the most important problems of patients, especially
in patients with stroke, multiple sclerosis and traumatic brain
injury. In further studies, this scale is recommended to be
used in neurological patients.

Conclusions

The results of the present study demonstrated that the MFS
has good measurement properties to quantify mental fatigue
in Turkish population. The Turkish Mental Fatigue Scale is
suggested to be a valuable tool for assessment of mental
fatigue in healthy Turkish population.
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