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Abstract

Background: Mental fatigue has effects on many aspects of daily life. It causes many prob-
lems such as stress, anxiety, burnout, and depression in individuals. Therefore, it is impor-
tant and necessary to determine mental fatigue. There is no detailed and multidimensional 
scale that can evaluate mental fatigue in Türkiye.

Aim: The aim of this study was to determine the psychometric properties of the Turkish ver-
sion of Mental Fatigue Scale.

Methods: This methodological study was conducted with 171 nurses in Türkiye between 
March and April 2021. Data were collected using an information form, the Mental Fatigue 
Scale, and the Chalder Fatigue Scale. Language validity and content validity were studied for 
regarding the adaptation. The construct validity of the scale was evaluated by confirmatory 
factor analysis. The reliability of the scale was evaluated by internal consistency reliabil-
ity coefficient and item-total score correlation, tested with similar measurement tools, and 
test-retest reliability method was performed for time invariance.

Results: As a result of confirmatory factor analysis, the 12-item and a single-factor structure 
of the Mental Fatigue Scale was determined. The factor loads of the items were between 0.40 
and 0.75. The fit indices of the Confirmatory Factor Analysis were χ2/df = 1.723; standardized 
root-mean-square residual = 0.054; goodness of-fit index = 0.928; normed fit index = 0.916; 
comparative fit index = 0.935, and root mean square error of approximation = 0.065. Internal 
consistency reliability coefficients of the scale were 0.844. A strong positive correlation was 
found between the Chalder Fatigue Scale and the Mental Fatigue Scale.

Conclusion: The Turkish version of Mental Fatigue Scale is a valid and reliable scale that can 
be used to evaluate the mental fatigue level.
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Introduction

Fatigue is a multifactorial phenomenon with various effects on cognitive, psychomotor, 
and emotional state. It can be physical or mental. While physical fatigue is a physical 
weakness that can occur due to repetitive muscle activity, mental fatigue is a psycho-
biological change caused by periods of prolonged and demanding cognitive activity.1-3

Mental fatigue has subjective, behavioral, and physiological effects. Subjectively, it has 
been reported that there is an increase in feelings of fatigue and lack of energy and 
a decrease in motivation. Behaviorally, a decrease in performance is described when 
performing a cognitive task. Changes in brain activity are accepted as physiological indi-
cators of mental fatigue. However, it is not necessary to have changes in all 3 areas in 
determining mental fatigue.3-5

Mental fatigue has effects on many aspects of daily life. Even after adequate sleep, 
it can affect attention, working memory, and full control of movements. It may cause 
difficulties in showing the desired level of job performance and increase the risk of 
error.3,5,6 Studies have shown that mental fatigue causes psychiatric disorders such as 
stress, anxiety, burnout, and depression.5,7 Health-care professionals working in hospi-
tal environments are exposed to high levels of physical and mental demands that can 
affect their fatigue and stress levels, which adversely affects the attention, memory, and 
performance.8-11
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Nurses constitute the largest group of health professionals in almost 
all countries. As a result of their role in providing the majority of 
patient care, nurses’ performance has a direct impact on the qual-
ity and safety of care provided. Fatigue is an important factor that 
has been identified as affecting performance.12 At the same time, it 
is one of the major factors affecting nurses' decisions to absent and 
leave from work.8,9,13,14 The response times, attention to detail, and 
problem-solving abilities of nurses who feel fatigue may decrease, 
and as a result, the risk of error and injury may increase.8,9,15,16 There 
are many studies in the literature examining fatigue in nurses.17,18 One 
study determined that the prevalence of fatigue in clinical nurses 
was approximately 92% and did not differ according to the clinical 
field.14 Barker and Nussbaum12 found that 75% of nurses experienced 
acute fatigue, and physical, mental and total fatigue levels were quite 
high in nurses, and mental fatigue was higher than physical fatigue. 
Steege et al19 determined that tasks that cause mental fatigue include 
organizing the flow of patient care, having to work in long shifts or 
undesirable shift schedules, conflict in teamwork, staying between 
the patient and the doctor, communication difficulties, and roles 
and responsibilities in training new nurses. In a study conducted in 
Türkiye, it was found that the factor causing the most medical errors 
in nurses was fatigue.13

There are various valid and reliable scales for fatigue assessment in 
Türkiye. There are one-dimensional scales such as the Fatigue Severity 
Scale and the Brief Fatigue Inventory, which evaluate fatigue only in 
terms of severity or impact. The Chalder Fatigue Scale, the Fatigue 
Impact Scale, the Revised Piper Fatigue Scale, the Multidimensional 
Assessment of Fatigue, and the Multidimensional Fatigue Inventory 
are among the multidimensional scales that evaluate fatigue in 
more than one dimension (such as physical, mental, and emotional). 
In these scales, mental fatigue is evaluated as a sub-dimension. 
However, there is no detailed and multidimensional scale to evalu-
ate mental fatigue in Türkiye. Therefore, the aim of this study was to 
adapt the Mental Fatigue Scale (MFS) developed by Johansson et al.20

Materials and Methods
Study Design and Participants

This methodological study was conducted through Google Forms 
between March and April 2021. In the literature, it is recommended 
that the sample size can be taken as 5-10 times more than the num-
ber of items in the scale in validity and reliability studies.21,22 Since 
there were 14 items in the Mental Fatigue Scale, the scale was applied 
to a total of with 171 nurses in Türkiye. Inclusion criteria were working 
as a nurse for at least 1 year and volunteering to participate in the 
research.

Data Collection Tools

Data were collected with the Information Form, the Mental Fatigue 
Scale, and the Chalder Fatigue Scale (CFS).

Information Form
It is a questionnaire prepared by the researchers and includes ques-
tions about the age, gender, education level, marital status, and work 
environment of the nurses.

Mental Fatigue Scale
The scale was developed by Johansson et  al.20 in 2010 and was 
adapted from Rödholm et al.23 The scale consists of 15 items and the 
first 14 items are used in the evaluation. These 14 items in the scale 

include cognitive, emotional and sensory symptoms, sleep duration, 
and daytime variation in symptom severity. The questions assess 
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, irrita-
bility, sensitivity to light and noise, and decreased or increased sleep. 
Each question has 4 descriptive rating options (0-3). The fifteenth 
item is about 24-hour changes in symptoms. The 14 questions in the 
scale are based on the individual’s evaluation of his/her status in 
the last month as 0 = no problem, 1 = slight problems, 2 = fairly seri-
ous problems, and 3=serious problems. There are also items such as 
0.5, 1.5, and 2.5 for choosing when the person falls between 2 items. 
The total score is calculated by summing the scores of 14 items. A 
high score indicates a high level of mental fatigue. The 15th item in 
the scale, on the other hand, indicates that 0: There is no change at 
certain times, 1: There is a clear difference at certain times, 2: it is 
always felt badly. In addition, when 24-hour changes occur, the per-
son is asked to choose the times when he/she feels the best and the 
worst. The Cronbach’s alpha value of the scale is 0.944. It was found 
to be 0.844 in this study.

Chalder Fatigue Scale
It was developed by Trudie Chalder in 1993.24 Turkish validity and reli-
ability study was conducted by Adın in 2019.25 In the 4-point Likert-
type scale, there are 11 items in total, including 7-item physical fatigue 
subscales and 4-item mental fatigue subscales. As the total score 
obtained from the scale increases, the level of fatigue also increases. 
The physical and mental subscales and the total Cronbach’s alpha 
values of the scale were 0.893, 0.764, and 0.897, respectively.25 The 
Cronbach’s alpha value of Chalder Fatigue Scale in this study was 
determined as 0.92.

Language and Content Validity of the Scale
Before starting the research, the necessary permission to adapt the 
scale into Turkish was obtained from the first author of the original 
scale. Researchers reached online nurses working in different clin-
ics in different provinces and districts, gave information about the 
purpose of the study, and sent the survey link. Nurses who wanted to 
participate in the study were required to mark the approval button in 
the questionnaire. For the test-retest study, participants were asked 
to identify a nickname they could remember. Four people who created 
the same nickname were excluded from the study. For the test-retest 
reliability study, the scale was readministered to 61 participants 15 
days after the first measurement.

Language validity of the scale was made according to the method rec-
ommended by the World Health Organization to translate and adapt 
tools developed in different languages.26 First, the original scale was 
translated into Turkish by 4 nurse faculty members. These transla-
tions were then checked by the researchers and a common text was 
created. The Turkish translation obtained was translated back into 
English by 3 different faculty members who were not included in the 
study and the consistency between the 2 texts was evaluated. Finally, 
all translations were evaluated by the research team and 2 experts 
(nurse faculty member and specialist doctor in the field of psychia-
try), and the final version of the scale was created.

Data Analysis

Data were analyzed with the Statistical Package for the Social 
Science 21.0 (IBM SPSS Corp., Armonk, NY, USA) program and Analysis 
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of Moment Structures (AMOS) 22.0 package program. For the descrip-
tive statistics of the variables, number, percentage, mean, and 
standard deviation were used. Language and content validity were 
studied during the adaptation process. Confirmatory factor analysis 
within the scope of validity studies of the scale, item-total correla-
tion within the scope of reliability study, Cronbach’s alpha, test-
retest, and equivalent form analyzes were performed. Confirmatory 
factor analysis (CFA) is a highly advanced technique based on test-
ing theories about latent variables and used in advanced research. 
It is an analysis in which a previously defined and constrained con-
struct is tested whether it is validated as a model. CFA is one of the 
structural equation models, and in these models, model fit must be 
ensured first.21 In the evaluation of model fit, “the ratio of Chi-square 
statistics to degrees of freedom (χ2/df),” “statistical significance of 
individual parameter estimates (t value),” “standardized root-mean-
square residual” (SRMR), “goodness of-fit index” (GFI), “non-normed 
fit index” (NNFI), “comparative fit index” (CFI), and “root mean square 
error of approximation (RMSEA)” were used. Pearson correlation anal-
ysis was performed to determine the relationship between the scales. 
The path diagram of the validated model was created. P < .05 was 
considered statistically significant.

Ethical Aspects of the Research

To carry out the study, ethical approval was obtained from Demiroğlu 
Bilim University Clinical Research Ethics Committee (Approval No: 
44140529/3680, Date: 16.02.2021). The study was conducted in 
according to the Declaration of Helsinki and online consent was 
obtained from the nurses who volunteered to participate in the study.

Results
Sociodemographic Characteristics

A total of 95.3% of the participants who participated in the study were 
women and 50.3% were undergraduates, with a mean age of 30.94 ± 
6.87 (min: 22, max: 51). The mean period of nursing experience was 
9.32 ± 7.16 (min: 1, max: 34) years (Table 1).

Validity Findings

The findings obtained in the CFA conducted with the 14 items and 
one-dimensional structure of the Mental Fatigue Scale are given in 
Table 2. According to the CFA results, since it was determined that 
the item factor loads of 2 items (1, 13) were not at an appropriate level 
and the model fit indices did not fit well, these 2 items were removed 
from the scale and the fit index was tried to be improved with cova-
riance connections in line with the modification suggestions. After 
removing 2 items from the scale and 3 covariance connections (2-3, 
9-10, 9-14), it was determined that model fit indices reached good 
and very good levels, and factor loads remained within appropriate 
ranges (Table 2).

The results of the validity analysis consisting of factor loading and 
t values obtained as a result of confirmatory factor analysis of the 
scale are shown in Table 3. As a result of confirmatory factor analy-
sis, it was seen that the factor loads of the remaining 12 items in 
the scale were higher than 0.40 and the t values of the items were 
significant (P < .01). According to the results obtained, it was deter-
mined that the mental fatigue scale is a valid scale with 12 items and 
one-dimensional structure. The CFA diagram of the validated model is 
shown in Figure 1.

Reliability Findings

Cronbach's alpha coefficient was evaluated to determine the internal 
consistency of the scale. In the reliability analysis, the Cronbach alpha 
coefficient of the scale was determined as 0.844. The item-total score 
correlations of the scale were between 0.385 and 0.652, and the corre-
lation coefficients were positive and statistically significant (P < .001) 
(Table 4).

The lowest and highest scores that can be obtained from MFS are 0 
and 36, and the mean score was determined as 11.62 ± 5.47. In addi-
tion to the first 12 items used in calculating the scores in MFS, the 
15th item for clinical use in the original scale was evaluated as 0-1-2 
points, and in this study, it was determined that 55.6% of the nurses 
gave 1 point to the 15th item. Nurses reported that the time they felt 

Table 1.  Sociodemographic Characteristics of Nurses

Variables n %

Gender

Female 163 95.3

Male 8 4.7

Education

High school 14 8.2

University 86 50.3

Master’s degree and higher 71 41.5

Marital status

Single 88 51.5

Married 83 48.5

Having children

Yes 71 41.5

No 100 58.5

Departments

Internal medicine departments 29 17.0

Surgical departments 40 23.4

Operating room 13 7.6

Intensive care units 33 19.3

Special branch units 36 21.1

Policlinics 20 11.7

Position

Nurse 134 78.4

Head nurse 37 21.6

Number of night work per month

0 day 39 22.8

1-3 days 41 24.0

4-6 days 22 12.9

7 days and above 68 39.8
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the best and worst in the 24-hour period was in the morning. The 
lowest and highest scores that can be obtained from CFS are 0 and 
33, and the mean score is 17.42 ± 6.13. The lowest and highest scores 
that can be obtained from the physical and mental sub-dimensions 
of CFS are 0-21 and 0-12, respectively. The mean score of the physical 
sub-dimension of CFS was 11.88 ± 4.22 and the mean score of the 
mental sub-dimension was 5.54 ± 2.42.

Within the scope of the reliability analysis, the correlation results 
between MFS and CFS are given in Table 5. When the correlation 
between MFS and CFS included in this study for equivalent form 
reliability was examined, the correlation between total scores was 
0.736, the correlations of the sub-dimensions were found to be 
0.699 and 0.646, and statistically significant (P < .01). The statistical 

significance obtained by the correlation between the 2 test scores 
shows the consistency of MFS.

Discussion
Mental fatigue is an important condition that can lead to physical, 
psychological, and social problems in nurses such as lack of atten-
tion, burnout, lack of motivation, and leaving work. Internal and 
external factors such as biological and personality traits, thoughts, 
experiences, and workloads affect the mental fatigue of nurses.15,17-19 

Although these characteristics and experiences affect the level of 
mental fatigue, the Turkish validity and reliability of the Mental Fatigue 
Scale was evaluated in this study, since there is not a comprehensive 

Table 2.  Model Fit Indices Obtained in the Confirmatory Factor 
Analysis of the Mental Fatigue Scale

Model Fit 
Indices

The First CFA 14 
Items One 
Dimension

The Last CFA* 12 
Items One 
Dimension

Perfect 
Fit**

χ2/SD 2.529 1.723 <3

SRMR 0.077 0.054 <0.05

GFI 0.857 0.928 >0.95

NFI 0.782 0.916 >0.95

CFI 0.816 0.935 >0.95

RMSEA 0.095 0.065 <0.08

Factor 
load

0.34/0.72 0.40/0.75

CFI, comparative fit index; GFI, goodness of-fit index; NFI, normed fit index; 
RMSEA, root mean square error of approximation; SRMR, Standardized root-
mean-square residual.
*With covariance connections. **Reference: 27.

Table 3.  Confirmatory factor analysis (CFA) Results of Mental 
Fatigue Scale

Items and Sub-dimensions Std. β t

Item 2 0.44

Item 3 0.66 5.99**

Item 4 0.51 4.53**

Item 5 0.64 5.04**

Item 6 0.59 4.85**

Item 7 0.75 5.34**

Item 8 0.65 5.07**

Item 9 0.56 4.74**

Item 10 0.56 4.74**

Item 11 0.40 3.91**

Item 12 0.42 4.03**

Item 14 0.46 4.27**

**P < .01.

Figure 1  . Confirmatory factor analysis diagram of mental fatigue scale.

Table 4.  Reliability Analysis Results of Mental Fatigue Scale

Items and Sub-dimensions r α

Item 2 0.446 0.844

Item 3 0.629

Item 4 0.472

Item 5 0.574

Item 6 0.533

Item 7 0.652

Item 8 0.575

Item 9 0.526

Item 10 0.542

Item 11 0.401

Item 12 0.443

Item 14 0.385

r, item total correlation; α, Cronbach alfa.
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tool that can be used to assess mental fatigue in nurses. This study 
was conducted with 171 nurses in total. In the literature, it is recom-
mended that the sample size should not be <5-10 times more than 
the number of items in the scale to perform factor analysis in scale 
studies.21,22 For this reason, at least 10 times participant rule was pro-
vided for the 14 items used in the assessment.

Validity

In this study, the construct validity of MFS was determined by factor 
loads, and items 1 and 13 were excluded from the scale because their 
factor loads were lower than 0.40. As a result of confirmatory factor 
analysis, it was determined that the model fit indexes of the remain-
ing 12 items in the scale were χ2/df = 1.723; SRMR = 0.054; GFI = 0.928; 
NFI = 0.916; CFI = 0.935, and RMSEA = 0.065. The results of this study 
meet the perfect fit criteria specified in the model fit index results in 
the literature.27,28 In addition, factor loads of the items in this study 
were found to be between 0.40 and 0.75. It is recommended that fac-
tor loads be greater than 0.40 in statistical studies.21 In this study, it 
was found that the one-dimensional structure of the scale was simi-
lar to the original scale developed by Johansson et al20 and the study 
of Johansson and Ronnback.1

Reliability

The Cronbach’s alpha coefficient, which was used to evaluate the 
internal consistency of this scale, was calculated as 0.844. In scale 
validity and reliability studies, it is recommended to calculate the 
Cronbach’s alpha coefficient to determine the reliability of the Likert-
type scale.29 The Cronbach’s alpha coefficient of the original scale was 
reported as 0.944.23 Since the Cronbach’s alpha value was found to be 
higher than 0.70 in the Turkish version of the MFS, it can be said that 
the scale is a very reliable instrument. According to the literature, if 
the Cronbach alpha value of a scale is 0.00 < α < 0.40, it is not reli-
able; if it is 0.40 < α < 0.60, it has low reliability; if it is 0.60 < α < 0.80, 
it is reliable, and if it is 0.80 < α < 1.00 it is quite reliable.21 Another 
test used to evaluate internal consistency is item-total score correla-
tion. Statistically, it is stated that the total score correlation of an item 
should be at least 0.30.30 In this study, since each of the item-total 

correlation coefficients of the Turkish version of the scale was deter-
mined above the recommended minimum level (0.385-0.652), it can be 
said that the internal consistency of the scale and all its items is high.

The mean total score of MFS was 11.62 ± 5.47 (0-36) and the total 
mean score of CFS was 17.42 ± 6.13 (0-33). In addition, the correla-
tion value between the MFS and CFS total mean scores was found 
to be 0.736 and statistically significant (P < .001). When the correla-
tion values are evaluated as 0-0.2 = very weak, 0.2-0.4 = weak, 0.4-
0.6 = moderate, and 0.6-0.8 = strong,29 it can be said that there is a 
strong and significant positive relationship between the 2 scales. The 
Turkish version of the scale was readministered to 61 nurses 15 days 
later to evaluate the invariance of MFS over time. In the literature, it is 
recommended that the sample size should be carried out with at least 
50 people for retesting in scale validity and reliability studies.31 The 
correlation values between the mean scores in test-retest reliability 
of MFS were 0.726 and a statistically significant positive correlation 
was determined (P < .001). It is important to evaluate the reliability of 
the scale that the correlation coefficient between the 2 applications 
is high and positive in assessing the test-retest reliability.21,30 The 
results of this study also show that this scale can be used to evaluate 
the mental fatigue of nurses. (Table 6)

Conclusion
The MFS showed high reliability in Cronbach’s alpha internal con-
sistency coefficient, item-total correlation, test-retest analysis, and 
equivalent form analysis. Although the original scale had 14 items 
and a single factor structure, 12 items and a single factor structure 
were determined in this study. The evaluation of the 15th item in the 
original scale was not used to analyze the validity and reliability of 
the scale. In the original scale, mental fatigue was evaluated with 
the first 14 items. The 15th item was discussed separately for use in 
patients in the clinic and it was suggested that those with problems 
should be evaluated differently from the total score obtained. In this 
study, mental fatigue status of nurses was evaluated with 12 items. 
MFS can be accepted as a valid and reliable tool to assess mental 
fatigue in nurses and adults in Türkiye. It can be recommended to 
apply the scale to different and wider populations in Türkiye.

Ethics Committee Approval: This study was approved by Ethics Committee of 
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Table 5.  Correlation results between the scales
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Mental 
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The first test 171 11.62 5.47 0.41 −0.01 0.726**

Re-test 61 12.85 6.92 0.53 −0.37

**P < .01; S, skewness; K, kurtosis.
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