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Abstract

Background: Sleep is one of the most basic and physiologic needs, which has impressive effects on the humans’ physical and men-
tal health. According to the need for permanent presence of the nurses in the hospitals, they often suffer from shift work effects
such as sleep disorders.
Objectives: Considering the high sensitivity of nursing jobs, the aim of this study was to evaluate the prevalence and consequence
of sleep disorders in shift work nurses.
Methods: This cross-sectional study was conducted on all of the nurses employed in hospitals of Larestan city in south of Iran in
2017. After screening based on inclusion criteria, 100 nurses were selected. to evaluate the prevalence and consequence of sleep
disorders in the nurses, the Pittsburgh Sleep Quality Index (PSQI), Epworth Sleep Quality Index (ESQI) and Insomnia Severity Index
(ISI) were used. Data were analyzed using SPSS software version16. Descriptive and analytical statistical tests, including One-way
ANOVA, paired t-test, independent t-test, Kruskal-Wallis, chi-square, and Pearson correlation coefficient were used to analyze the
data. A P ≤ 0.05 was considered statistically significant.
Results: The results showed the mean score of sleep quality index was 6.52 ± 4.23 and according to this index, 56% of the studied
nurses are in hazardous situations. In all of the nurses, sings of insomnia were observed during routine works; consequently, 78.5%
were sleepy, 16.5% were very sleepy, and 5% were severe sleepy. By the increased rate of night shift work per week, the severity of
insomnia was also increased in the nurses (R2 = 0.78). Sleep disorders in the nurses working in the surgical section were higher than
the nurses in other sections of the hospitals (P < 0.05).
Conclusions: A high percentage of the nurses employed in different sections of the hospitals have poor sleep quality and increased
rate of night shift work per week plays a major role in decreasing their sleep quality. Regarding the adverse effects of poor sleep qual-
ity on the health status of the nurses and their quality of job performance, it is necessary to carry out proper planning to improve
the sleep quality of night shift work nurses employed in different sections of the hospitals.
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1. Background

Sleep is one of the most important elements in night-
time cycles, which is associated with the reconstruction of
physical and emotional powers. About a third of human
life is devoted to sleep and more than 30% of the world pop-
ulation suffers from sleep disorders that are due to mental
-psychological diseases, physical disease, second job, noc-
turnal work, etc (1, 2). Sleep quality is important from two
aspects: The first is common complaint about the lack of
high-quality sleep among the general people, such as fre-
quently staying awake and lack of having deep sleep, and
the second is the weakness of sleep quality of the people

such as shortness of sleep time duration (3, 4).
One of the most important areas for sustainable health

development in human societies is the health and care sys-
tem that the nurses are considered the largest professional
group in this therapeutic system ‘therefore, nurses usually
form 40% of the hospital employees and 55% of the total
employees’ costs is allocated to them (5-7). In the health
and care system, the proportion of the people who work
at night is more than those people working in other public
service providing areas, so 36.9% of the hospital employees
are night-working individuals and they are often nurses
(8).

Nursing is inherently a stressful occupation that re-
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quires a relatively high physical and mental activity (9).
There are several stressful situations in nursing profession
that can cause problems, including dissatisfaction, low ef-
ficiency, and retirement. These situations cause physical
and mental problems that lead to irreversible damages in
nursing care system (10). Previous studies have shown that
high stress in the nurses has reduced their quality of work
life (QWL) (11).

Shift work disorder is defined as a sleep disorder char-
acterized by insomnia or insomnia in a person’s daily
schedule (12). Working in night shift had been unlike hu-
man nature and will cause a variety of disorders in night-
time rhythm (biological clock or circadian rhythm) and
other adverse health effects, including cardiovascular dis-
orders, digestive disorders, reproductive system disorders,
decreasing efficacy, and increasing the rate of accident in
the employees (13, 14). The nature of the nursing job and
their occupational stress, along with the harmful physical
factors, cause sleep disorders and sleepiness during a day
(15, 16).

Lack of sleep and inadequate sleep quality as one of the
effects caused by shift work can lead to depression, lack of
concentration, decreasing the function of the immune sys-
tem, hypertension, cardiovascular risks, and reducing the
activity and consciousness level of the people (14, 17). Sev-
eral studies have shown that mortality rate in people with
a sleep time less than 3.5 hours and more than 8.5 hours is
higher than those people with a sleep duration of 7 hours
a day. Also, the history of insomnia is considered one of
the most important promising variables of depression oc-
currence, so people with no history of depression but suf-
fering from sleep disorders have a risk of suffering from
major depression in the future, roughly double of others.
Therefore, nurses who do not have a strong public health
will not be able to perform and provide physical and psy-
chological support to their patients in a competent way,
which this issue will increase the risk of mistakes and oc-
currence of occupational accidents, consequently its out-
come will affect the patient and general public in addition
to the nurses (8, 18-20).

Finally, disorder in the quality of sleep will disrupt
the quality of nursing services, along with a delay in the
patient’s improvement process and depriving of suitable
care services, will result in the reduction of the productiv-
ity and quality of performance related to the nurses. Thus
the nurses must have a sleep quality and consequently the
good quality of life in order to provide appropriate and
suitable services (21, 22).

In a study by Flo et al. that conducted on shift work
disorders in the nurses in 2012, it was found that sleepi-
ness disorders, insomnia, and shift work symptoms are in-
creased following the increment of nocturnal work in the

nurses (12). A study that was conducted by Eldevik et al. in
2013 investigated the adverse effects of nocturnal work on
the nurses, it was founded that the incidence rate of insom-
nia, too much sleepiness, excessive fatigue, and disorder
in the rhythm of the circulatory cycle are increased in the
nurses after changing the shift work (23).

In a study that was conducted by Khazaei et al. on sleep
disorders among the nurses with shift work in hospitals
of Iran, it was found that shift work increases daily dys-
functions due to lack of sleep, increased incidence of lack
of sleep, and sleep apnea among the nurses. Moreover, it
was found that sleep disorders among the nurses can affect
the health of both patients and nurses (24). So far, various
questionnaire-based methods have been used in various
studies to investigate sleep disorders and severity of de-
pression among employed people. the questionnaires of
Epworth, Petersburg, and the Insomnia indices have high
efficiency and high-performance precision in this field (25-
27).

Considering the nurses’ job nature to the necessary
work at night shift and subsequently increasing the prob-
ability of adverse health outcomes; this important issue,
its aspects, and various pivotal factors of this problem has
been less widely considered in Larestan. Furthermore, be-
cause of the failure to carry out a research study to investi-
gate the physical and neuropsychological effects of night
work in nurses in the southern part of the Iran, we don’t
have comprehensive information about sleep health sta-
tus yet.

2. Objectives

This study was conducted to investigate the type and
percentage of sleep disorders and their impacts among
nurses in the night shift, to provide the grounds for greater
attention of scholars to its different aspects, which may
ultimately lead to providing satisfactory work conditions
with minimum complications of sleep disorder among
nurses.

3. Methods

3.1. Study Design

The present study is a cross-sectional (descriptive-
analytic) study that it was performed to evaluate the preva-
lence of sleep disorders and their adverse health effects
among shift work nurses in the hospitals of the Larestan
city.
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3.2. Sampling

All nurses with BA degree shift work were surveyed by
census method sampling on a fixed day (07:30 to 13:30), af-
ternoon (13:30 to 19: 30) or (19:30 to 7:30) schedule studied
in the hospitals of Larestan city. Finally, 100 nurses entered
the study according to the inclusion criteria. The inclusion
criteria were at least one-year work experience, lack of sec-
ond job, no addiction to alcohol and caffeine, no history
of mental diseases, and no history of family sleep disorder.
The exclusion criteria were as follow second job, addiction
to alcohol and caffeine, and mental illness.

3.3. Instrument

In this study, the data collection was done through
face-to-face interview and the tools used in this study in-
cluded four questionnaires: A: Researcher-made question-
naire of demographic information of the nurses; B: Pitts-
burgh Sleep Quality Standard Index (PSQI) to assess sleep
quality; C: Epworth Sleep Quality Index (ESQI) question-
naire to assess the ‘daytime sleepiness’; and D: Insomnia
Severity Index (ISI) questionnaire to evaluate insomnia.
Demographic information of the studied nurses such as
age, gender, marital status, educational level, the num-
ber of children, type of employment status, and the num-
ber of night work shifts per week were collected using
researcher-made questionnaire of demographic informa-
tion. Using 19 questions the following situations were
recorded: Sleep mental quality, required time duration to
sleep, useful sleep duration, sleep disorder, daily dysfunc-
tion and use of the sleep medications In the PSQI question-
naire. In this questionnaire, 19 questions were scored in
a 4-point Likert scale from 0 to 3, the zero score indicated
lack of sleep problem, the score 1 indicated medium prob-
lem in the sleep, the score 2 indicated a serious problem
in the sleep, a score 3 indicated a very serious problem in
the sleep. Also, getting a total score of over 5 in the entire
questionnaire meant poor sleep quality. Data related to the
sleep status of the people during doing daily works and
leisure time were collected using the ESQI questionnaire
using 8 questions. In this questionnaire, according to the
response of each section, a score was allocated to that part
which ultimately determined the total score of the sleep
pattern of nurses, scores less than 10 were sleepy, between
10 to 16 were very sleepy people and a score of more than 16
were dangerously sleepy. Data related to the sleep disorder,
very early awakening, satisfaction with their sleep patterns
and also creating the disorder in the person’s life due to
sleep problems were collected using the ISI questionnaire
using 7 questions. The score of each nurse was determined
(in the range of 0 to 28), which ultimately were classified in
the four groups of no clinically significant insomnia (0 - 7),

Sub-threshold insomnia (8 - 14), moderate clinical insom-
nia (15 - 21) and severe clinical insomnia (22 - 28). In order
to diminish the nurses’ bias in answering to the question-
naires, data were collected in different shift- works and var-
ious days of the week.

Content and formal verification method based on the
resources and opinion polls of the faculty members were
used to determine the validity of the information gather-
ing tools. The internal consistency method was used to de-
termine the reliability of PSQI, ESQI, and ISI. The Cronbach’s
Alpha coefficient for PSQI, ESQI, and ISI were 83%, 87%, and
91%, respectively.

3.4. Ethical Considerations

The study protocol and its ethical considerations were
approved by the applied research council and ethics com-
mittee of Larestan University of Medical Sciences (grant no.
139506). Permission was obtained from the hospital au-
thorities and the purpose of the study was explained to all
participants and they all signed the written informed con-
sents before participation in this study. They were also as-
sured of the data confidentiality and all the questionnaires
were kept anonymous.

3.5. Data Analysis

Data of the study were entered in SPSS software ver-
sion 16. Descriptive and analytical statistical tests such as
One-way ANOVA, paired t-test, independent t-test, Kruskal-
Wallis, chi-square, and Pearson correlation coefficient
were used to analyze the data. A P ≤ 0.05 was considered
statistically significant.

4. Results

Mean and standard deviation of the age and work his-
tory of studied nurses was 30.4± 7.5 and 7.4± 7.12, respec-
tively. One hundred studied nurses were categorized into
49 females and 51 males according to gender. The mini-
mum, the maximum, and average numbers of the nurses’
night shift work were 1, 8, and 2 shifts per week. The demo-
graphic characteristics of the studied nurses were shown
in Table 1.

The results of this study showed that the mean ± stan-
dard deviation (SD) of the required time to fall sleep in the
studied nurses after going to bed was 40.1 ± 32.5 minutes.
The mean ± SD of PSQI in the nurses was 6.52 ± 4.23. The
results of this study showed that the sleep quality index
of the nurses in different units of the hospital was signif-
icantly different from each other (P = 0.04). The score of
PSQI questionnaire of the nurses were categorized based
on their occupational units in the hospital (Table 2).
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Table 1. The Demographic Characteristics of the Studied Nurses

Variable Number Percentage

Marital status

Single 43 40

Married 57 60

Education level

Associated 22 22

BSc 65 65

MSc 13 13

Employment status

Official 22 17.14

Contractual 44 48.57

Internship 34 34.28

The results also showed that sleep quality indices re-
lated to 44% of the nurses were in a good range (less than
5) whereas it was in a poor range (above 5) in 56% of them.
The results showed that there is a significant difference be-
tween the mean scores of the nurses’ PSQI questionnaires
according to their genders and the mean score in males
and females was 7.3 and 4.8, respectively (P = 0.004).

The results related to the ESQI questionnaire revealed
that of nurses working in different parts of the hospital,
78.5% had sleepiness, 16.5% had very sleepiness and 5% of
them had symptoms of dangerous sleepiness. The results
showed that there is a significant difference between the
score of the index of Epworth sleepiness in the nurses cate-
gorized base on their gender, the mean and standard devia-
tion of the raw scores of the ESQI questionnaire in the stud-
ied males and females were 11.3± 4.9 and 6.4± 3.9, respec-
tively (P = 0.02). The mean scores of the ESQI questionnaire
related to the nurses studied based on occupational units
categorized base on their gender were shown in Figure 1. In
the present study, it was determined there is a significant
relationship between the number of nurses’ night shift in a
week and the mean scores of the ESQI questionnaire, so the
mean score of the ESQI questionnaire will also be increased
after increasing the number of night shift nurses in a week
(R2 = 0.78).

The results related to the ISI indicated that 46.4% of
the people had poor insomnia, 45% had below the thresh-
old insomnia and 8.6% of the studied nurses suffered from
poor insomnia. The results of the score of ISI based on the
occupational unit of the nurses revealed that the highest
level of insomnia is was related to the nurses in the surgery
unit and the lowest score is for the nurses of the internal
medicine unit (7.5 ± 4.3 and 13.3 ± 5.7, respectively). Based
on the occupational unit of the nurses, the mean scores of

the ISI were shown in Figure 2. The results of this study
showed that gender differences did not have a significant
effect on the score of the ISI of the studied nurses’ (P =
0.2). Also, the results of this study showed that the mean
score index of the nurses increased by increasing the num-
ber of night shift work of the nurses per week (R2 = 0.76).
The results related to the variables studied in the ISI ques-
tionnaire showed that 76.4% of the people had problem in
sleeping, 59.4% of the people had problem in staying slept
and 63.8% of them had problem in early waking up. It was
also found that 91.3% of the studied nurses are dissatisfied
with their sleep pattern and 82.6% of them believed that
the existence of sleep problem has interrupted their daily
performance.

5. Discussion

Shift work can reduce sleep quality and the occurrence
of sleep disorders among employees (28). The results of
this study showed that increased rate of night shift among
nurses increased the incidence of sleep disorders and de-
creased their sleep quality.

The results of the Pittsburgh Sleep Quality Index (PSQI)
showed that 56% of the studied nurses had poor sleep qual-
ity (score above 5). In consistent with this study, it was re-
ported in a study conducted by Gomez et al. in Spain that
PSQI Score in nurses with night work shift is 6.8 (as the
poor quality range). This score is considerably less among
nurses with day work shift (29). Work rotation or shift
work on different days of the week greatly increases the
prevalence of sleep disorders. As a result, workers such as
nurses have a feeling of sleepiness and discomfort in their
work environment, which reduces the quality of preparing
health services to patients and increases the risk of occu-
pational errors. Considering the need for night presence
of the nurses in hospital environments, these employees
must enter to the shift work program, so hospital admin-
istrators must consider the guidelines and limits for the
high number of night work shifts of the nurses per week in
order to minimize the adverse health effects of shift work.

In this study, it was shown the poor sleep quality and
the highest score for the PSQI questionnaire were related
to the surgery units of the nurses (11.5) (Table 2), which may
be due to high occupational stress of this work unit. In fact,
high work stress increases fatigue and ultimately the need
for the rest is increased and without the compensation of
this work-related fatigue, the adverse health effects such as
the prevalence of sleep disorders in night work shift nurses
in stressful units will be higher than other parts of the hos-
pital. In a similar study, it was indicated in the study of El-
devik et al. that increasing fatigue and work stress in the
nurses reduced their sleep quality (23). Also, the results
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Table 2. The PSQI Score of Nurses Based on Their Occupational Unit in the Hospitals

Occupational Unit Number Mean ± SD Min Max

Internal medicine 20 5.87 ± 3.77 0 12

Neonatal care 17 6.08 ± 2.35 2 10

Accident and Emergency 20 4.87 ± 2.74 0 10

Women’s care 15 9.10 ± 3.92 4 17

Coronary care 16 5.09 ± 5.16 0 14

Surgery 12 11.50 ± 5.68 2 16

Total 100 6.52 ± 4.23 0 17
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Figure 1. The average of Epworth questionnaire score in nurses

of this study showed that the level of sleep quality in fe-
male nurses is significantly less than men, which could be
due to the women’s weaker body structure and the sensi-
tivity of the women’s psychological structure in compar-
ison to the men. This finding is consistent with the pre-
vious studies, which investigated the correlation between
some demographic factors and sleep disturbance and it
has been reported that sleep disturbance is more common
in women than men. It could be as a result of high sensitiv-
ity of the women to stress and sleep problems (30, 31). Gen-

erally, home is a place for relaxation and stress relief from
the outside world. This is true for most men, and children;
however, for most women, as long as they are awake (some-
times even in their sleep), home is a workplace and this
issue indirectly affects the care provided for the patients.
This condition of women should be considered and com-
pulsory overtime shifts for the women should be avoided
in order to provide safe patient care (32, 33).

Based on the results of the ESQI questionnaire, it was
determined that there is one of the sleepiness symptoms in
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Figure 2. The average of ISI questionnaire score in nurses based on their occupational unit

all studied nurses during doing their routine work or their
leisure time, which presents sleep disorders in the studied
nurses. According to a study done by Flo et al. on a1968
nurses, the results of the ESQI questionnaire indicated the
existence of severe sleep disorders in 40% of the nurses,
which had a direct relationship with the changeable shift
program and the number of shift works at nights (12). As
it was shown in Figure 2, the mean of raw score in female
nurses is much higher than male nurses. This is in situa-
tions that the mean number of shift work nurses showed
no significant difference between male and female night
shift work and this higher difference score of sleep disor-
ders in female nurses can be related to the higher activ-
ity of women at home than men and thus the time that
they can rest at home is reduced. The results of this study
showed that the highest score of the ESQI questionnaire is
related to the nurses of the surgery unit.

Other results from ESQI questionnaire showed that af-
ter increasing the number of nurses’ night shift works in
a week, the score of ESQI questionnaire and consequently
sleep disorders are increased (R2 = 0.78). In a study by Zhen
Lu et al. it was found that after increasing the shift work

change and the number of nurses’ night shift works sleep
disorders rate (P < 0.001), anxiety (P < 0.001), depression
(P < 0.002) and their physical pain (P < 0.001) were in-
creased (34). In the study of Asaoka et al. conducted on the
nurses in Japan, it was also reported that after increasing
the nurses’ night shift works, their job performance was
significantly reduced and the incidence of cardiovascular
disorders among them was increased (35).

The results of the ISI questionnaire showed that more
than 55% of the studied nurses suffered from moderate to
very high levels of insomnia that could be a danger alarm
to the nursing society in order to prevent from the effects
of insomnia on the health of the nurses and improve the
quality of prepared health serviced to patients. In this re-
gard, it was reported in a study that was conducted by
Yazdi et al. on the nurses of Qazvin hospitals the preva-
lence of insomnia was high among 160 nurses (36). they
found that there is a linear and direct relationship between
sleepless severity of the nurses and the number of nurs-
ing shift work, so the severity of insomnia was increased
in the nurses (R2 = 0.76) with the increase in the number
of shift works per week. Similarly, Yazdi et al. showed that
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the number of nurses’ night shift works had a significant
effect on insomnia severity of the nurses (P < 0.05) (36).
Among the common problems of the nurses, we can men-
tion problems that are associated with sleeping, includ-
ing problem in staying sleeping, irregular sleep pattern,
and problem in enjoying a deep sleep. In fact,these prob-
lems are considered the most common problems in the
people with sleep disorders and shift work. The physio-
logical function and rhythm of the body’s circadian sys-
tem will be changed following by work hours in the out-
side (between 7 - 16 h a day), which will disrupt the se-
cretion of body hormones, particularly the cortisol, aldos-
terone, and melatonin hormones (the hormones that reg-
ulate sleep and awakening of humans, which are secreted
from the adrenal and pineal glands, respectively) and ul-
timately leads to sleep disorders and other adverse health
effects in shift workers, especially the nurses (37).

5.1. Conclusions

Finally, it can be concluded that sleep problems are
common among the nurses working in night shifts. There
is a direct and linear relationship between the number of
night shift works in a week and the prevalence of the sleep
disorders such as poor quality of sleep, sleepiness in doing
daily activities and leisure time, severity of insomnia, prob-
lem of sleeping, problem the staying in sleep, disorder in
sleep pattern, and sleep mental dissatisfaction among the
nurses. The prevalence of sleep disorders is higher among
the nurses working in high-stressed units of the hospital
such as surgery unit compared with the other nurses. Re-
garding the results of this study, in order to reduce the
sleep disorders, reduce occupational errors, promote the
health level of the hardworking nurses of the community
and increase the quality of health services to the patients
hospitalized in the hospitals as a vulnerable group of the
community, it is recommended that officials of the nurse
community and managers of the hospitals provide new so-
lutions in their agenda to reduce and control the number
of night shift works of the nurses in a working week.

5.2. Strengths and Limitations

In the present study, we used standardized and well-
validated instruments. As the present study was cross-
sectional, it is difficult to conclude causal directions. Ad-
ditionally, the study was not based on a large sample of
shift workers, so the study aims may be influenced by pos-
sible confounding variables (i.e. different workload, envi-
ronment, work schedule, etc.).
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