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Abstract

Background: Mental fatigue is a very common problem in everyday modern life, during which, individual performance decreases
for complex cognitive activities.
Objectives: This study aimed to determine the level of mental fatigue and its relationship with mental workload among nurses.
Methods: In this descriptive analytical cross-sectional study, 203 nurses were selected from several hospital wards in Kermanshah,
Iran. A demographic form, Mental Fatigue Scale (MFS) and NASA-TLX were used to obtain data. The data were analyzed by Pearson
correlation coefficient, analysis of variance and independent t-test.
Results: The mean (SD) scores for the participants’ mental fatigue and mental workload were 13.24 (7.41) and 69.73 (15.26), respec-
tively. Data analysis did not show any significant relationship between mental fatigue and mental workload (P = 0.120).
Conclusions: Generally, most of the nurses perceived having minor problems to no problems with respect to mental fatigue, and
workload was not found as a contributing factor to mental fatigue.
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1. Background

Nurses are the largest group working in the health care
system constituting roughly 40% of all employees per hos-
pitals and 55% of the total employee expenses. Therefore,
they have an important role in the health care system (1).
Nurses often encounter stressful and emotional situations,
such as patients’ death. In addition, the need for the deliv-
ery of high-quality care to higher-risk patients makes the
workload increasingly challenging (2). Today, high levels of
fatigue are reported in nurses, who affect patient care out-
comes and imposes huge costs on the health care system
(3). Fatigue has been reported among 91.9% of nurses, and
according to the findings of a previous study conducted
by Raftopoulos et al. (4), two-thirds of nurses experience
fatigue. Work-related fatigue is an important issue that
affects nurses’ performance and appears as physical and
mental fatigue (5). Mental fatigue is a psychobiology state
caused by prolonged intense mental activity and is typi-
cally accompanied by subjective feelings of tiredness, de-
clined mental alertness, as well as lack of energy; which
compromises performance. (6, 7).

Based on previous research, increased level of fatigue,
especially mental fatigue, is associated with decentraliza-
tion and the occurrence of more errors (8). Suffering from
mental fatigue, individuals can perform simple cognitive
tasks, but their performance in complex mental tasks may
be reduced. A possible reason for this issue is the impact
of mental fatigue on information processing (9). Fatigue
lowers nurses’ decision-making power, increases reaction
time and disturbs problem-solving ability, leading to in-
creased errors (10). Nurses’ fatigue may put patient safety
and health at risk, increase the likelihood of the occur-
rence of adverse events and threaten nurses’ health. The
American Nurses Association has proven the effect of work-
related fatigue on job satisfaction (11).

Heavy workload and long working hours are key fac-
tors in the generation of fatigue (12). Besides high physi-
cal demands of nursing work, mental demands constitute
an important part of the overall workload of this occupa-
tional group (13). The overall concept of workload origi-
nates from the area of human factors and is essentially re-
lated to individuals’ mental abilities that is how informa-
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tion is received and processed and ultimately leads to de-
cisions and actions. Regarding nursing work, to achieve
safety, health, comfort and efficiency in the long run, a rea-
sonable goal would be arranging the labor needs in such
a way that neither extra workload nor less than necessary
workload is given to nurses (14).

Exposure to prolonged stress is the most common
cause of fatigue among health care workers (15). Vari-
ous studies have shown that workload is one of the most
important causes of occupational stress in intensive care
units (16). Increased workload results in higher job pres-
sure, occupational injury and reduced decision-making
power and, thereby, it produces stress and burnout among
nurses (17). Different studies have shown that people’s effi-
ciency declines in jobs with high mental workload due to
fatigue and inappropriate schedule, causing memory dys-
function, damaged thinking process, irritability and de-
creased learning (18).

2. Objectives

Considering nurses’ mental fatigue explained earlier,
factors causing mental fatigue can be determined and con-
trolled. Therefore, the aim of this study was to examine
the possible influences of workload on mental fatigue and
its relationship with demographic factors. Mental fatigue
among hospital nurses has not been investigated before in
Kermanshah city, Iran. The assessment of mental fatigue
and interventions for controlling mental fatigue among
health care workers will lead to appropriate patient safety
on the one hand, and energetic and healthy nurses on the
other.

3. Methods

3.1. Type of Study

This was a cross-sectional descriptive analytical study.

3.2. The Assessment Tools

In this study, three questionnaires were employed as
follows.

3.2.1. Demographic and General Questionnaire

This tool includes items on age, gender, marital status,
working pattern, number of shifts per month, history of
employment, drug use, educational level, type of employ-
ment, body mass index (BMI) and smoking status.

3.2.2. Mental Fatigue Scale (MFS)

MFS motivated by Rodholm’s questionnaire was de-
signed by Johnson and Starmark in the Department of Clin-
ical Neuroscience and Rehabilitation, Institute of Neuro-
science and Physiology, the Sahlgrenska Academy, Univer-
sity of Gothenburg, Sweden in 2010. So far, this question-
naire has been used among cerebrovascular accident (CVA)
patients, multiple sclerosis patients, traumatic brain pa-
tients, people exposed to stress and burnout sufferers. The
scale includes 15 different items on fatigue, lack of initia-
tive, mental fatigue, mental recovery, concentration dif-
ficulties, memory problems, slowness of thinking, sensi-
tivity to stress, increased tendency to become emotional,
irritability or “a short fuse”, sensitivity to light, sensitiv-
ity to noise, decreased sleep at night, increased sleep and
24-hour variations (i.e., when the rate of mental fatigue is
higher or lower during the day and at night) (19).

This questionnaire assesses the general state of indi-
viduals over one month and can be used in various occu-
pational groups. In the present study, the questionnaire
was first translated into Persian and then it was back trans-
lated into English. Finally, the original and back-translated
versions were evaluated by an English language expert and
the translated version was used after being approved.

Test-retest reliability method was used to assess the re-
liability of the scale. For this purpose, the questionnaire
was first distributed among 15 nurses and redistributed at
a 15-day interval. The possible scores range from 0 to 44,
with scores lower than 7.49 indicating no problem, 7.5 to
22.49 minor problems, 22.5 to 37.45 relatively serious prob-
lems and 37.5 to 44 serious problems. In terms of the item
“24-hour variations”, the score range is from 0 to 2, while it
is from 3 to 3 for the other items. The two sets of scores were
compared using Pearson’s correlation coefficient. The test-
retest reliability was calculated at 0.727 at the significance
level of 0.002 and Cronbach’s alpha coefficient was esti-
mated to be 0.893.

3.2.3. NASA Task Load Index

NASA-TLX is one of the well-known tools for the assess-
ment of workload from individuals’ view. It is a multi-
dimensional tool developed by Hart and Staveland in 1988
that provides an overall score of mental workload based
on a weighted average of six subscales, namely mental
demand, physical demand, temporal demand, effort, per-
ceived performance and frustration. Several studies have
confirmed the reliability and validity of this scale for the
assessment of workload. The reliability and validity of this
scale were confirmed in Iran by Mohammadi et al. (18). The
possible scores range from 0 to 100.
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3.3. Settings and Participants

The sample was 203 subjects at the confidence level of
95%, with the statistical power of 95%, and the absolute er-
ror of 25%. In this study, the nurses were selected from an
emergency department (n = 55), intensive care unit (n =
42), pediatric ward (22), surgical ward (n = 44) and internal
medicine ward (n = 40) at Imam Reza Hospital of Kerman-
shah, Iran.

3.4. Sampling Method

The number of samples was estimated with the signif-
icance level of 95% and error of 25%. Thus, 203 employees
were selected based on random sampling from the surgi-
cal ward, emergency department, pediatric ward, internal
medicine ward and intensive care unit of the mentioned
hospital.

3.5. Data Collection

To collect the required data, first a written permission
was obtained from the respective authorities, then the re-
searchers presented to the intended units at the aforemen-
tioned hospital during shifts. Then, they provided the
nurses the required information and the questionnaire if
they were willing to participate in the study. The partici-
pants were trained to report their status within a month
then they responded to the questionnaires during shifts
(beginning, middle or end of shifts).

3.6. Statistical Analysis

T -test, one-way analysis of variance (ANOVA) and Pear-
son correlation coefficient were run in the SPSS version 19.

4. Results

According to the obtained results, 73.4% of the partic-
ipants were female; and 88.12% of them held a Bachelor’s
degree and the rest held a Master’s degree. In terms of the
shift type, 83.7% of the participants had varied shifts. In ad-
dition, 57.6% of the nurses were married. Only 6% of the
participants had taken psychiatric medications over the
past month and 97.5% of the participants had not expe-
rienced smoking. Demographic and underlying informa-
tion of the nurses is shown in Table 1.

4.1. Mental Fatigue and Mental Workload

Regarding the results of the mental fatigue scale, the
component of fatigue showed the highest score (mean:
1.39) and the component of 24-hour variations obtained
the lowest score (mean: 0.42). The component of mental
recovery with the mean score and standard deviation of
1.14 (0.95) and the component of sensitivity to stress with

Table 1. Demographic and Underlying Information of the Nurses (N = 203)

Variable Frequency Percentage

Gender

Male 54 26.6

Female 149 73.4

Marital status

Single 86 42.4

Married 117 57.6

Drug use

Yes 13 6.40

No 190 93.60

Cigarette smoking

Yes 11 5.41

No 192 94.59

Education

Bachelor 178 87.68

Master 25 12.31

Working pattern

Fixed 31 15.25

variable 172 84.75

History of employment, y

1 - 10 131 64.53

11 - 20 58 28.57

21 - 30 14 6.9

Type of employment

Contractual 70 34.5

Employment contract 95 46.8

Permanent 38 18.7

the mean and standard deviation of 1.02 (0.86) had higher
scores than the other components.

The overall mean score of mental fatigue was equal to
13.24 (7.41), which are lower than the average value. The
range of scores in this questionnaire is from 0 to 44 and
the average score is 22. The results of workload assess-
ment showed the component of effort with the mean score
and standard deviation of 70.96 and 23.15 had the high-
est score and the component of frustration level with the
mean score and standard deviation of 44.91 and 28 had
the lowest score in this study. In total, the dimensions
of frustration, performance, mental demand, physical de-
mand, temporal demand and effort had the lowest to high-
est scores, respectively (Table 2).

The highest and lowest mental fatigue scores were ob-
tained in the emergency department and surgical ward
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Table 2. Mean and Standard Deviation of Mental Fatigue, Workload and Their Com-
ponents

Dimensions Mean ± SD Range of Score

Dimensions of mental fatigue

Fatigue 1.39 ± 0.75 0 - 3

Lack of initiative 0.85 ± 0.70 0 - 3

Mental fatigue 0.83 ± 0.81 0 - 3

Mental fatigue recovery 1.14 ± 0.95 0 - 3

Concentration difficulties 0.93 ± 0.71 0 - 3

Memory problems 0.77 ± 0.71 0 - 3

Slowness of thinking 0.74 ± 0.76 0 - 3

Sensitivity to stress 1.02 ± 0.86 0 - 3

Increased tendency to become
emotional

0.86 ± 0.84 0 - 3

Irritability 0.94 ± 0.83 0 - 3

Sensitivity to light 0.75 ± 0.70 0 - 3

Sensitivity to noise 0.91 ± 0.72 0 - 3

Decreased sleep at night 0.96 ± 0.88 0 - 3

Increased sleep 0.63 ± 0.85 0 - 3

24-hour variations 0.42 ± 0.27 0 - 2

Mental Fatigue Scale 13.24 ± 7.21 0 - 44

Dimensions of mental workload

Mental demand 61.67 ± 25.36 0 - 100

Physical demand 62.35 ± 27.22 0 - 100

Temporal demand 63.63 ± 26.50 0 - 100

Effort 70.96 ± 23.15 0 - 100

Perceived performance 59.86 ± 25.35 0 - 100

Frustration 44.93 ± 28 0 - 100

Mental Workload 69.73 ± 15.26 0 - 100

with the mean (SD) of 14.55 (6.46) and 11.66 (6.22), respec-
tively. The highest mental fatigue score belonged to the
intensive care unit with the mean and standard deviation
of 75.26 and 12.52, whereas the internal medicine unit with
the mean and standard deviation of 59.57 and 16.38 had a
lower mental workload than the other units being investi-
gated (Table 3).

4.2. Relationship Between Mental Fatigue and Mental Work-
load

Pearson correlation coefficient was used to assess the
relationship between the components of workload and
mental fatigue. The results indicated that mental fatigue
was significantly correlated with frustration (P = 0.00),
whereas the other components had no significant corre-
lation with mental fatigue (P ≤ 0.05). In terms of the re-

Table 3. Mean and Standard Deviation of Mental Fatigue and Workload in Different
Units

Unit Mental Workload Mental Fatigue

Emergency department (N = 55) 70.75 (13.33) 14.55 (6.44)

Intensive care unit (N = 42) 75.26 (12.52) 12.6 (8.7)

Internal medicine ward (N = 40) 59.57 (16.38) 13.15 (6.22)

Surgical ward (N = 44) 71.70 (15.41) 11.66 (6)

Pediatric ward (N = 22) 67.77 (14.11) 13.5 (9)

Table 4. Effect of Mental Workload Components on the Nurses’ Mental Fatigue (N =
203) (Pearson Correlation Coefficient)

Variables
Mental Fatigue

Mean ± SD r P Value

Mental fatigue 13.24 ± 7.21 - -

Mental demand 61.67 ± 25.36 0.140 0.072

Physical demand 62.35 ± 27.22 0.066 0.341

Temporal demand 63.63 ± 26.50 0.042 0.540

Effort 70.96 ± 23.15 0.047 0.501

Perceived performance 59.86 ± 25.35 0.032 0.641

Frustration 44.93 ± 28 0.000 0.279

Mental workload 69.73 ± 15.26 0.080 0.12

lationship between mental fatigue and workload, Pearson
correlation coefficient showed no significant relationship
between the two variables (P = 0.12; Table 4).

4.3. Correlation of Mental Fatigue with Contextual and Demo-
graphic Factors

Spearman correlation coefficient showed that mental
fatigue is correlated with the number of shifts per month
(r = 0.171, P = 0.014). One-way ANOVA and independent t-test
were used to examine the difference between nurses with
different demographic and underlying characteristics in
terms of mental fatigue. As shown in Table 4, nurses’ men-
tal fatigue and workload were not significantly different
based on any of the demographic and underlying factors
(P > 0.05; Table 5).

4.4. Categories of Mental Fatigue

Mental fatigue scores were classified in order to better
understand its status among nurses. The findings showed
that 20.7% of the nurses did not have any problems in
terms of mental fatigue and 67% had minor problems (Ta-
ble 6). ANOVA did not reflect any significant relationship
between mental workload and different levels of mental fa-
tigue including serious problems, relatively serious prob-
lems, minor problems and without problems (P = 0.16).
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Table 5. Relationship of Nurses’ Mental Fatigue and Mental Workload with Demographic and Underlying Factors (N = 203) (P Value)

Variables Mental Fatigue Mental Workload Type of Test

Gender 0.538 0.830 t-test

BMI 0.492 0.422 ANOVA

Education 0.469 0.312 ANOVA

History of taking psychiatric drugs 0.244 0.326 t-test

Working pattern 0.935 0.423 t-test

Marital status 0.152 0.140 t-test

History of working 0.58 0.110 ANOVA

Age group 0.21 0.124 ANOVA

Type of employment 0.10 0.090 ANOVA

Smoking 0.54 0.601 t-test

Table 6. Classification of Mental Fatigue Scale

Description Serious Problems Relatively Serious Problems Minor Problems Without Problems

Number 1 24 136 42

Percentage 0.5 11.8 67 20.7

5. Discussion

The majority of the nurses experienced only minor
mental fatigue during the past month. The reason for this
could be the structure of the questionnaire, since the ques-
tionnaire was designed among the patients. In this study,
mental workload was not recognized as an effective fac-
tor in different categories of mental fatigue. This can be
accounted for the low score of mental fatigue since men-
tal fatigue instrument evaluated the staff’s mental fatigue
within the past month and the evaluation of mental work-
load was accomplished solely during working shifts. More-
over, in this study, only the number of shifts per month had
a significant relationship with mental fatigue and other
demographic variables and underlying factors were not
identified effective in mental fatigue.

Few studies were found concerning mental fatigue in
nurses. In the research conducted by Kunert et al. (20),
the severity of fatigue in nurses was less than the average
amount, which is in line with the findings of the present
study. In that study, a significant correlation was obtained
between fatigue and sleep quality, thereby, the duration of
sleep and sleep quality can be considered as effective fac-
tors that should receive attention.

Akerstedt et al. (21), proposed that disturbed sleep,
high work demand, female gender, being a supervisor and
advanced age are predictors of mental fatigue, whereas
shift working and working hours (including overtime)
were not significantly correlated with fatigue. They identi-
fied that disturbed sleep was mostly related to fatigue than

workload. The overall result of mental fatigue in this study
is consistent with the findings of Parhizi et al. (22) study
conducted among nurses at the University of Missouri. The
mean scores in both studies were smaller than the average
score.

In this research, mental fatigue was not significantly
correlated with mental workload; on the other hand, Fan
and Smith (23), in their study declared that workload is one
of several predictors of fatigue. Hassanzadeh-Rangi et al.
(24) showed that mental workload is associated with all the
dimensions of fatigue including mental and physical ones.
Grech et al. (25) reported that the relationship between fa-
tigue and workload is non-monotonic. Also, high and low
workloads were associated with fatigue. No significant re-
lationship was found between mental fatigue and mental
workload in this study in comparison to the research con-
ducted by Mirzaee et al. (26). However, Subramanyam et
al. (27) indicated that excessive mental workload caused
cognitive fatigue while in the current study, only 3.9% of
the participants reported high mental workload. Gener-
ally, the differences in results could be due to the diversity
of the assessment tools. As in this research, only the men-
tal aspect of fatigue was investigated. Meanwhile, the ques-
tionnaire of mental fatigue in this research was designed
among patients and evaluated the status of individual dur-
ing the past month. Also, the evaluation tool of mental
fatigue in the current study was more specialized and in-
cluded more dimensions of mental fatigue than the instru-
ments used in other studies. Therefore, the type of assess-
ment tool may explain the differences in outcomes.
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In this study, the average number of shifts, as one of
the influencing factors on mental fatigue, was equal to 13.9
times a month, which is relatively high. On the other hand,
nurses need to be fully alert and maintain this alertness at
all shift times to offer better patient care. Therefore, it can
be argued that it is essential to pay attention to working
pattern and reducing the number of shifts because it was
also revealed in Kato et al.’s (28) study that reaction time
increases with increasing the duration of tasks.

In a study conducted by Jones et al. (29), fatigue was
correlated with such variables as gender, marital status, ra-
tio of nurses to patients and working hours, while no cor-
relation was observed between the demographic and un-
derlying factors and mental fatigue in this study. This dif-
ference can be attributed to the time of evaluation. In fact,
fatigue was evaluated at the present moment in Jones’s re-
search, while the individual’s fatigue status was evaluated
over the past month in the present study. On the other
hand, fatigue in nurses was influenced by responsibilities
outside the workplace, such as family tasks and parenting.
In the present study, about 42% of the nurses were single,
and thereby, their responsibility outside the hospital sys-
tem was less compared to married nurses and they recov-
ered from fatigue sooner (11, 29).

Kazemi et al. (14) carried out a study on locomotive
drivers to assess the effect of mental workload on fatigue
where the impact of workload on fatigue was significant
only at the end of shifts. Indeed, there was no significant
effect half an hour before movement. This somehow ex-
plains the findings of the present study as we evaluated the
amount of nurses’ mental fatigue during the past month.

In this study, the degree of workload among nurses was
higher than the average level, which is consistent with the
findings reported by Padilha et al. (30). Similar to Zheng
et al.’s (31) study, the lowest score of workload was related
to frustration level (44.84). Organizational factors and suf-
ficient human resources were among the effective factors
on workload and, according to the average nursing shifts,
one can conclude that the number of nurses is required to
increase to reduce workload (13). Shortage of human re-
sources is among the factors contributing to high work-
load and burnout (32, 33). In a study undertaken by Smith
(34), NASA-TLX was used to examine mental workload in
computer users of a telecommunication company, and it
was revealed that there is a direct relationship between the
mental fatigue caused by long working hours and mental
workload. Although nurses deal with less cognitive tasks
than computer users, it is necessary to pay attention to the
issues of workload and fatigue among nurses.

Excessive workload (35, 36), little opportunity for pa-
tient care (37) and the high ratio of patients to nurses have
been introduced among the main reasons for reduced

turnover and displacement among nurses (38).
High workload has been identified as one of the ef-

fective factors in stress (39), job dissatisfaction (40) and
burnout (41). Workload is a multi-factorial variable in such
a way that factors including nursing team, the type of
wards and units and hospital can be effective in workload
in addition to the factors pertaining to patient care. There-
fore, authorities should be aware of the variety of factors
affecting workload in nurses and provide some solutions
to reduce nurses’ workload (42).

5.1. Conclusions

The overall results of this study showed that most of
the nurses were in a relatively desirable state regarding
mental fatigue; however, nurses’ workload was high. Since
high workload can lead to the incidence of work-related ac-
cidents, measures should be taken to decrease the degree
of workload. Increased number of nurses and their dis-
placement among various departments and wards can be
effective in reducing their workload and mental fatigue. In
this study, demographic and underlying factors were not
recognized to cause mental fatigue; hence, future studies
in this area are recommended. Questionnaire-based stud-
ies for assessing nurses using objective methods are also
essential for reaching better results.
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