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Abstract

Background Shiftwork sleep disorder is one of the most common health-related effects of Shiftwork, particularly
among healthcare workers. It is a chronic condition that is directly related to a person’s work schedule. In Ethiopia,
although a mental health strategy is in place, little attention is given to studies that focus on shiftwork sleep disorders
among nurses. This study aimed to determine the magnitude of shiftwork sleep disorder and associated factors
among nurses working at public hospitals in Harari Regional State and the Dire Dawa Administration.

Methods Institutional based cross-sectional study was conducted from June 1-30, 2021 among 392 nurses selected
by a simple random sampling technique. A structured interviewer-guided self-administered questionnaire was used
for data collection. The International Classification of Sleep Disorders 3rd edition (ICSD-3), Bargen Insomnia Scale (BIS)
and Epworth Sleepiness Scale were used to assess shift-work sleep disorder. The data were entered into EpiData and
exported to SPSS for analysis. Bivariable logistic regression was used to see the association between the outcome
and the explanatory variables. Bivariate and Multivariate analyses were performed, and AOR with 95% Cl was used

to measure the strength of the association. Those variables with a p-values of < 0.05 were considered as statistically
significant.

Results In this study, the magnitude of shiftwork sleep disorder among nurses was 30.4% (95% Cl: 25.4-34.5). Being
female (AOR=2.4, 95% Cl: 1.3, 4.2), working an average number of nights> 11 per month in the last 12 months
(AOR=2.5,95% Cl: 1.3, 3.8), and khat use in the last 12 months (AOR=4.9, 95% Cl: 2.9, 8.7) were significantly associated
with the shiftwork sleep disorder.

Conclusions The study revealed that about one-third of the nurses had a shiftwork sleep disorder implying a high
burden of the problem among nurses in the study setting, which endangers nurses, patients, and the healthcare
system. Being female, working an average number of nights > 11 per month in the last 12 months, and khat use
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showed statistically significantly associated with the shiftwork sleep disorder. Early detection of shiftwork sleep
disorder, having a policy on khat use and considering rest/recovery while scheduling work time should be addressed

to prevent shiftwork sleep disorder.

Keywords Shift-work sleep disorder, Nurses, Public hospitals, Eastern Ethiopia

Introduction

Shiftwork refers to a broad range of non-standard work
schedules, ranging from occasional on-call overnight
duty to rotating timetables, to stable, permanent night
work, and programs demanding an early awakening
from nocturnal sleep [1]. It includes fixed early morning,
evening, and night work, as well as roster and rotating
three-shift work [2]. Evidence showed that there are vari-
ous shift schedules. The medical nurses usually provide a
24-hours service, on rotating schedules while the eight -
hour and 12 - hour shifts are the most common schedul-
ing systems [3]. The National Sleep Foundation defined
shift-work sleep disorder (SWSD) as a chronic condition
that is directly related to a person’s work schedule. SWSD
is considered a ‘circadian rhythm sleep disorder’ (CSRD)
by the International Classification of Sleep Disorders 3rd
edition (ICSD-3) [4, 5]. Circadian rhythm sleep disorder
is a sleep pattern disorder caused by changes in biological
hours in humans [6]. Shiftwork sleep disorder is charac-
terized by insomnia or sleepiness that occurs in associa-
tion with Shiftwork [7].

Studies done in developed and developing countries
showed that a significant number of nurses suffer from
shiftwork sleep disorders [8, 9] Results of various studies
indicated that a huge number of nurses engaged in Shift-
work were found to be affected by shiftwork-related sleep
disorders. According to an e-mail-based cross-sectional
study done in Newcastle upon Tyne, North East England,
the prevalence of poor sleep quality (PSQI>5) in shift-
working nurses was 78% [10]. In a cross-sectional study
done in seven central Italian hospitals, 52.1% had suffered
from poor sleep quality [11], another study done among
nurses working in nocturnal and diurnal shifts in a public
hospital, the prevalence of bad sleep reported was 68.3%
[12]. Similarly, in a study done in Sweden, night shift
insomnia was 67% in three-shift rotation work and 41.7%
in nurses with permanent night work [13].

In Asian countries, cross-sectional studies conducted
among nurses revealed that the prevalence of SWSD was
24.4% in Japan [14], 32.2% in South Korea [15], 75.0% had
a significant sleep problem, and 39.7% of subjects had
inadequate sleep stability in Northern Taiwan [16], and
24.6% of the nurses had experienced at least one of the
five insomnia symptoms in Thailand [17].

The findings of a cross-sectional study conducted on
nurses working in hospitals in the south of Iran showed
that 56% of them had signs of insomnia, and of all the
participants, 78.5% were sleepy, 16.5% were very sleepy,

and 5% were severely sleepy [18]. Studies in some African
countries reported that SWSD affected 43.2% and 20.8%
of nurses in Nigeria and Ghana respectively [19, 20]. A
comparative cross-sectional study conducted in Egypt,
73% of nurses working in a shift had poor subjective sleep
quality [21].

Similarly, a study in Ethiopia found that about a quar-
ter (25.6%) of the nurses experienced SWSD [22]. Dif-
ferent studies reported factors like age, sex, Shiftwork
-related factors [23—25], substances use (caffeine, alcohol,
cigarettes and others) [26—28] and using different forms
of sleep aid [24] were associated with SWSD among
nurses. One study conducted among health professionals
revealed that khat chewing was significantly associated
with SWSD [29].

The shift-work sleep disorder can be associated with
decreased attention and deficit in cognitive functioning
which in turn decreased performance that may contrib-
ute to a higher propensity for mistakes/near misses/acci-
dents. It is also associated with an increased prevalence
of medical disorders such as cancer, decreased quality of
life, and increased risk of mood disorders (anxiety and
depression) [30-33]. Studies indicated that poor sleep
quality and insufficient sleep contribute to psycho-phys-
iological health problems such as fatigue, emotional dis-
turbance, and cardiovascular disorders [34, 35]. It also
affects decision-making ability and an increased pro-
pensity for accidents both on and off the job and results
in decreased efficiency and productivity. Moreover, it
increases the risk of making medical errors, compro-
mised healthcare quality, patient safety and occupational
injuries [36, 37]. SWSD significantly increased workers’
absenteeism which harms employers economically [30].
Regarding the management of SWSD, designed bright -
light exposure, taking naps [38, 39], shift schedule rear-
rangement [38] and taking drugs like Armodafinil are
used to treat and prevent SWSD [40].

Nurses use or abuse different types of substances, like
non-prescribed medications, alcohol, khat or cigarette
to alleviate the stress associated with shift work [22, 41].
Shiftwork by itself was associated with nurses’ use/abuse
of substances [42].

In Ethiopia, there are no policies designed to prevent
shiftwork-related sleep disorders. There is a paucity
of information regarding the extent of SWSD among
nurses, particularly in Eastern Ethiopia. This study tried
to explore the association of SWSD with depression, anx-
iety, and stress that were not addressed in the previous
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studies done in the country. Therefore, the findings
from this study could generate local evidence that would
inform policymakers & local planners to design cost-
effective strategies that reduce adverse health outcomes
of SWSD among nurses in Ethiopia.

Methods and materials

Study setting and design

An institution-based cross-sectional study was con-
ducted from June 1-30, 2021 at four public hospitals in
Harari Regional State and Dire Dawa Administration,
Eastern Ethiopia. Harar is the capital city of the Harari
Regional State. In the city, there were two public hos-
pitals, Hiwot Fana Specialized University Hospi-
tal (HFSUH) and Jugal General Hospital (JGH). The
health management information system of the hospitals
reported that there were 256 nurses in HFSUH and 103
nurses in JGH. In Dire Dawa Administration, there were
two public hospitals namely, Dilchora Referral Hospital
(DRH) and Sabian General Hospital (SGH). According
to the hospitals’ health management information system
report, there were 163 nurses in DRH and 93 nurses in
SGH.

Study population and sampling procedure

All nurses who were working in the four public hospitals
in Harari Regional State and Dire Dawa Administration.
Those who had work experience of greater than 6 months
were included, whereas all nurses with diagnoses of any
type of sleep disorder and nurses working in a standard
non-shift day program were excluded from the study. The
sample size was calculated using the single population
proportion formula for the first objective. Accordingly,
the estimated sample size was 323 including the 10%
non-response rate. The sample size was also calculated
for the factors associated with SWSD, and was deter-
mined by double population proportion formula using
Epilnfo software, considering the following assumptions:
95% confidence level, 80% power, 1:1ratios, exposed vs.
non-exposed were 35.3%, and 21.4%, AOR: 3.1; from a
previous study done in Addis Ababa [22] with 10% non-
response rate., In light of this, 392 Nurses were included
in this study as the final sample. The total samples were
distributed proportionately to each hospital from a pool
of 615 nurses in the selected public hospitals. Finally,
study participants were selected using a simple random
sampling technique with a computer-assisted random
number generator.

Data collection procedure and data quality control

Data were collected by interviewer-guided self-admin-
istered questionnaires prepared in the English language.
Data were collected by eight BSc and four diploma nurses
and supervised by four BSc nurses. A two-day training
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was given to the data collectors and the supervisors on
the objective of the study, data collection procedures and
ethical aspects of the entire data collection process. The
questionnaire was pretested among 10% of the total sam-
ple size before the actual data collection at Bisidimo Gen-
eral Hospital, Eastern Hararghe Zone, Oromiya Reginal
State.

Study variables and measurements

The questionnaire comprised, socio-demographic infor-
mation, shiftwork-related characteristics, substance and
sleep aid medication use, and the existence of clinical and
mental health-related characteristics such as depression,
anxiety, and stress symptoms. A shiftwork sleep disorder
was assessed by using the International Classification of
Sleep Disorders-third (ICSD-3), which helps to deter-
mine sleepiness and insomnia [43]. The ICSD-3 has three
items with Yes or No responses: (1) experiencing difficul-
ties with sleeping or excessive sleepiness (yes/no); (2) Are
you having trouble sleeping due to a work schedule that
requires you to work at times when you would normally
sleep? ; (3) Has your sleep or sleepiness problem been
persistent for at least three months? To qualify for a shift-
work sleep disorder, respondents had to answer ‘yes’ to all
three questions [44]. A sleepiness and insomnia assess-
ment tools were included. The Bargen Insomnia Scale
(BIS) is a self-administered insomnia scale with symp-
tom-related questions based on the American Psychiatric
Association Diagnostic and Statistical Manual of Mental
Disorders-IV-text revision (DSM-IV-TR) [45]. Using an
8-point scale, six items indicate how many days per week
a particular symptom occurs (0-7 days, total scores of 0
to 42). Scoring 3 or more on at least one of items 1-4,
and 3 or more on at least one of items 5 and 6, of the BIS,
was considered as having insomnia. The scale has been
validated and has Cronbach’s alpha values ranging from
0.79 to 0.87 [46]. In the present study, Cronbach’s alpha
for the BIS was 0.86. Based on the Epworth Sleepiness
Scale (ESS), respondents estimated the likelihood that
they would fall asleep in each of eight situations, rang-
ing from O=never would fall asleep to 3=highly likely
to fall asleep. Scores can range from 0 to 24. In clinical
studies, the ESS score (clinical cut-off 11) can distinguish
between patients with sleep disorders and healthy par-
ticipants. The tool has good reliability, including in Ethi-
opia (Cronbach’s alpha=0.75) [47]. Based on the data in
the current study, Cronbach’s alpha was 0.83 for the ESS.
In this study, SWSD was defined as fulfilling the crite-
ria for ICSD-3 and BIS and/or ESS. A depression, anxi-
ety, and stress scale (DASS-21) consist of 21 items. The
three subscales contain, 7 items for each of depression,
anxiety, and stress. The rating scale is as follows: 0=never
applied to me, 1=applied to me sometimes, 2=applied to
me often, and 3=applied to me almost always. Those who
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Table 1 Socio-demographic characteristics of the nurses
working at public hospitals in Harari Regional State and Dire
Dawa administration, Eastern Ethiopia, 2021(n=369)
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Table 2 Other Shiftwork -related characteristics of nurses
working at public hospitals in Harari Regional State and Dire
Dawa administration, Eastern Ethiopia, 2021(n=369)

Variables Categories Frequency  Percentage Variables Category Frequency Percentage
Age 20-29 185 50.1 Frequency of rotation per ~ Two shifts 258 69.9
30-39 134 36.3 day Three shifts 1 30.1
>40 50 13.6 Length of night shifttime 8 h 43 1.7
Sex Male 200 54.2 12h 80 217
Female 169 458 14 h 246 66.7
Marital status ~ Single 151 409 Number of night shifts per <7 days 37 10
Married 198 53.7 month 8-11 days 224 60.7
Others* 20 54 >11 days 108 293
Educational Diploma 35 9.5 Taking a nap Yes 256 69.4
status BSc degree 315 854 No 113 306
Master's degree 19 5.1 Used prescribed sleep Yes 37 10
Department ~ Medical & Surgical 110 298 medication No 332 90
Pediatrics 65 17.6 Used non-prescribed sleep ~ Yes 6 1.6
ICU & Operation room 71 194 medication No 363 98.4
Emergency 63 17.1 Used non-prescribed inject- Yes 19 5.1
Other** 60 16.3 able sleep medication No 350 949
Average <3934 ETB 13 35
monthly 393510 6193 ETB 210 569
income >6193 ETB 146 396 mean age of the study participants was 31.25 (§SD+6.97)
Work <5years 157 425 years and ranges from 20 to 60 years. More than half
experience 5-10years 141 382 (n=200, 54.2%) of them were male and about 197 (53.7%)
> 10years 71 19.2 were married. Most of the study participants (n=315,

other*= living together, divorced, and separated **other: gynecology,
obstetrics, neonatal ICU, orthopedics

scored greater than 7, 9 and 15, indicate anxiety, depres-
sion and Stress on the subscales [48] respectively.

Data analysis

Before data entry, the questionnaires were checked for
completeness, consistency and clarity. Coded data were
entered using EpiData v-3.1 software [49] and exported
to SPSS (v-26, Armonk, NY: IBM Corp) for cleaning and
analysis. Descriptive statistics were calculated for all vari-
ables to summarize the data. The findings of the study
were presented using tables and graphs. Those variables
with a p-value <0.25 in the bivariable logistic regression
analysis were taken to the multivariable logistic regres-
sion to identify factors associated with SWSD and a sig-
nificant statistical association was declared at a p-value
of <0.05. Adjusted odds ratios with corresponding 95%
confidence intervals were used to show the strength of
the association. The model fitness was checked by the
Hosmer-Lemeshow model fitness test and its p-value was
0.624. The independent variables did not exhibit collin-
earity or multi-collinearity.

Results

Socio-demographic characteristics

Out of 392 randomly selected nurses, 369 nurses partici-
pated in this study, yielding a response rate of 94%. The

85.4%) were BSc degree holders, 157 (42.5%) had work
experience of fewer than 5 years and close to one-
third (n=110, 29.8%) worked in a medical-surgical unit
(Table 1).

Shiftwork and sleep medication use related characteristics
About two-thirds of the study participants (n=258,
69.9%) were working in a two-Shiftwork program. Two
hundred twenty-four (60.7%) of them were working 8—11
night shifts per month and about two-thirds, (n=256,
69.4%) of nurses took a nap during their night shift. In
this study, 37(10%) nurses reported that they had used
prescribed sleep medication and 19(5.1%) reported they
have used non-prescribed injectable sleep medications in
the last 12 months (Table 2).

Mental and clinical related characteristics

The study revealed that 57 nurses (15.4%) reported hav-
ing a diagnosed chronic illness, and of these, 23 nurses
(6.2%) had diabetes mellitus. Regarding mental health, 16
(4.3%) reported having a history of diagnosed mental ill-
ness in the past, while 13 (3.5%) had a family history of
mental illness. Similarly, depression, anxiety, and stress
were present in 100 (27.1%), 109 (29.5%), and 61 (16.5%)
of the study participants, respectively. (Table 3).

Substance-related characteristics
Almost half of the study participants, 182 (49.3%) had
ever used Khat in their lifetime, while 154(41.7%) had
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Table 3 Clinical characteristics (variables) of nurses working
at public hospitals in Harari Regional State and Dire Dawa
Administration, Eastern Ethiopia, 2021 (n=369)

Variables Category Frequency Percentage
History of chronic  Yes 57 1544
medical illness?  No 312 8456
Types of chronic  Hypertension 15 4.1
medical illness DM 21 57
HIV/AIDS 7 1.9
Asthma 8 22
*Other 8 22
History of mental Yes 16 43
iliness in the past  No 353 95.7
Types of the Depressive disorder 6 1.6
mental disorders  psychotic disorder 4 1.1
in the past $Other 7 03
Family history of ~ Yes 13 35
mental illness No 356 96.5
Types of mental  Depressive disorder 5 14
disordersinthe  Anxiety disorder 4 1.1
Family history +Other 4 1]
Depression Yes 100 27.1
No 269 729
Anxiety Yes 109 29.5
No 260 705
Stress Yes 61 16.5
No 308 835

*Other: Cardiac case, Tuberculosis, and cancer. +Other: Psychosomatic disorder,
Anxiety disorder, bipolar disorder

Table 4 Substance use distribution among nurses working
at public hospitals of Harari Regional State and Dire Dawa
Administration, Eastern Ethiopia, 2021(n=369)

Variables Category Frequency percentage
Ever used khat in life Yes 182 493
No 187 50.7
Used khat in the last the 12 Yes 154 417
months No 215 583
Ever drank alcohol in life Yes 106 287
No 263 713
Drank alcohol in last the 12 Yes 64 17.3
months No 305 827
Ever used tobacco products  Yes 63 17.1
in life No 306 829
Used tobacco products in last  Yes 24 6.5
the 12 months No 345 0935
Used caffeinated drinkin the ~ Yes 300 813
last the 12 months No 69 18.7

used Khat in the last 12 months, of the total, 61 (16.5%)
had ever used tobacco products, and 300 (81.3%) had
used caffeine in the previous 12 months. (Table 4).

Shiftwork sleep disorder among nurses
Overall, 112(30.4%) (95% CI: 25.4-34.5) of the nurses
had shiftwork sleep disorder. In this study, 132 (35.8%)
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full filled the criteria of ICSD-3 (participating nurses who
said yes to all three questions of ICSD-3), 104(28.2%)
had excessive daytime sleepiness and 138(37.4%) of the
nurses had insomnia (Fig. 1).

Factors associated with SWSD
In bivariable logistic regression, age, sex, work expe-
rience, nap-taking during the night shift, the average
number of nights per month in the last 12 months, use
of prescribed sleep medication in the last 12 months,
chronic medical illness, depression, anxiety, stress, ever
use of tobacco, use of tobacco in the last 12 months, used
khat in the last 12 months were associated with SWSD,
whereas, being female, working more than 11 nights per
month in the last 12 months on average and being a user
of khat in the last 12 months were the factors that had
statistically significant association with SWSD (Table 5).
Nurses, who were female were 2.4 times more likely to
develop SWSD as compared to their male counterparts
(AOR: 2.4; 95%; CI: 1.3-4.2). The odds of SWSD were 2.3
times higher among nurses who worked more than 11
nights per month in the last 12 months on average than
those nurses who worked less than 11 nights per month
in the last 12 months on average (AOR: 2.3; 95%; CI: 1.3—
3.8). The possibility of SWSD was increased by nearly
about five folds among the nurses who used khat in the
last 12 months compared to the nurses who did not use
khat in the last 12 months (AOR: 50, 95%; CI: 2.9-8.7)
(Table 5).

Discussion
In the current study, the magnitude of SWSD was 30.4%
(95%; CI: 25.4—34.5). Being female, working more than
11-night shifts on average per month in the last 12
months and nurses who consumed khat in the last 12
months were significantly associated with SWSD.
According to this study, nearly one in every three
nurses suffered from a shiftwork sleep disorder that
adversely affects the health of nurses, and patient’s safety,
satisfaction, and rendered care quality. Empirical evi-
dence indicated that circadian rhythm sleep disorders,
insomnia, and excessive sleepiness are widespread in
night-shift workers that are associated with substantial
morbidity including accidents and absenteeism [30]. The
result of this study was in line with a study conducted in
Addis Ababa, Ethiopia [22]. However, it was found higher
than in studies carried out in Japan [14] and Ghana [50].
The possible justifications for the observed discrepancy
between the current study to the study done in Japan [14]
might be due to the tool difference. A study in Japan used
only the three questions of ICSD-3 criteria for assess-
ment of SWSD and included all nurses working in two
university hospitals in the Tokyo metropolitan while this
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Fig. 1 SWSD disorder and its symptoms among nurses working at public hospitals of Harari Regional State and Dire Dawa Administration, Eastern

Ethiopia, 2021

Table 5 Factors associated with SWSD among nurses working at public hospitals in Harari Regional State and Dire Dawa

Administration, Eastern Ethiopia, 2021(n=369)

Variable Category SWSD Crude OR(95%Cl) Adjusted OR(95%Cl)
Yes (%) No (%)
Age 20-29 year 47 138 1 1
30-39year 40 94 1.25(0.76-2.05) 1.28(0.63-2.60)
>40 year 25 25 2.94(1.54-5.6) 1.74(0.59-5.18)
Sex Male 50 150 1 1
Female 62 107 1.74 (1.11-2.72) 2.37(1.34-4.18)**
Work experience <5 year 38 119 1 1
5-10 year 43 98 1.37(0.82-2.23) 1.18(0.58-2.39)
>10 year 31 40 243 (1.34-4.40) 0.89(0.32-2.45)
Nap during night Shiftwork time Yes 71 185 1 1
No 41 72 1.48(0.93-2.38) 1.36(0.79-2.37)
Average number of nights per month in the last 1 year <11 58 188 1 1
>11 54 71 247(1.54-3.87) 2.27(1.34-3.84)**
Used prescribed sleep medication in the last 1 year Yes 21 16 3.48(1.74-6.96) 2.18(0.92-5.19)
No 91 241 1 1
Chronic medical iliness Yes 26 31 2.20(1.24-3.93) 1.05(0.42-2.62)
No 86 226 1 1
Depression Yes 38 62 1.62(0.99-2.62) 0.74(0.28-1.95)
No 74 195 1 1
anxiety Yes 41 68 1.61(0.99-2.58) 0.88(0.37-2.10)
No 71 189 1 1
stress Yes 25 36 1.76 (1.00-3.11) 0.77(0.32-1.86)
No 87 221 1 1
Ever used tobacco Yes 27 34 2.08(1.19-3.66) 1.21(0.59-2.47)
No 85 223 1 1
Used tobacco in the last 12 months Yes 21 24 2.14(1.19-4.22) 1.33(0.63-2.81)
No 91 233 1
Used khat in last 12 month Yes 75 78 465(2.89-7.48) 4,99(2.88-8.65)***
No 37 179 1 1

** = p-value < 0.05 & *** = p-value < 0.01.



Abate et al. BMC Nursing (2023) 22:118

study was a multicenter and the study participants were
recruited randomly.

In the Ghanaian study [50], shiftwork sleep disor-
der was assessed with a tool which assessed the average
amount of hours each nurse has for sleeping, but in our
study SWSD was determined by ICSD-3, Insomnia and
Excessive daytime sleepiness combined together, in addi-
tion to this sample size used were also lower than the
sample size of the current study which might have caused
the noted discrepancy. In addition to the above possible
reasons, also the effect of khat might be the other reason
which caused the discrepancy, as it is known that khat is
the most commonly consumed substance in eastern parts
of Ethiopia, which was significantly associated with sleep
problems [51, 52]. On the other hand, compared to stud-
ies in Nigeria ( 43.2%) [23], Egypt [21], and England [10],
the finding of the current study was lower. The possible
justification for the discrepancy was the difference in
study design and sample size. A the study done in Nige-
ria [23] used a case control study design with a smaller
sample size and the current study employed a cross-
sectional study design with a relatively larger sample of
nurses. There was also variation in tools used for assess-
ing SWSD. Studies were done in England and Egypt used
Pittsburgh Sleep Quality Index (PSQI) while the current
study determined SWSD by ICSD-3 criteria, BIS and
ESS.

Being female appeared to be associated significantly
with SWSD, which was in line with the systematic review
conducted in 2011[25] and a community cohort study
in Toronto, Canada, [53]. The possible reason for this
association might be that there is a biological difference
between males and females that females have common
changes in hormonal levels; that may impact the sleep.
Gonadal hormone cycles affect the sleep patterns of
women during the menstrual cycle and menopause. This
can result in more insomnia and frequent waking up dur-
ing the sleep cycle [54].

In the current study, working more than 11-night shifts
per month on average in the last 12 months showed an
association with SWSD; this finding was consistent with
the study done in Addis Ababa, Ethiopia [22] and South
Korea[55] which assessed shiftwork tolerance among
rotating shiftwork nurses. One possible explanation is
that having less off-time leads to less sleep duration,
which may result in shiftwork type circadian sleep disor-
der. While, night work does not necessarily limit nurses’
time to rest, a frequent night shift limits nurses’ opportu-
nity for sleep and may cause them to spend a lot of time
on non-work activities in between Nights.

Consuming khat in the last 12 months was positively
associated with SWSD; this association might happen
due to Cathinone (alkaloids found in khat leave which
have stimulant activity similar to amphetamines). Using
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khat reduces dopamine re-uptake and activates dopami-
nergic pathways involved in the regulation of sleep. After
the khat session, the user usually experiences a depressed
mood, irritability, anorexia, and difficulty sleeping [56]
and this might lead to circadian rhythm type sleep disor-
der or SWSD.

Strengths and limitations of the study

This study included nurses in different types of hospitals
like teaching hospitals, specialized hospitals, and general
hospitals, and it was a multicenter study which gener-
ates vital evidence. The study used the standard and vali-
dated tools which facilitated approximating the burden of
SWSD.

Though several efforts were made, this study had its
limitations. Those nurses diagnosed with SWSD could
also be diagnosed with some other forms of sleep disor-
ders. Yet, some other nurses might have been transferred
to daily shiftwork schedules Asking nurses who were
expected to have knowledge about the adverse effects of
substance use might introduce the risk of social desir-
ability bias. There was also the risk of recall bias, and no
measure was taken to minimize it. The nature of a cross-
sectional study design was another major limitation
since it cannot show temporal relationships between the
dependent and the independent variables.

Conclusion

About one-third of the nurses working at public hospi-
tals in Harari Reginal State and Dire Dawa Administra-
tion, Eastern Ethiopia had SWSD. Being female, working
an average number of nights>11 per month in the last 12
months, and khat use showed a positive statistically sig-
nificant association with the shiftwork sleep disorder. The
prevention of shiftwork sleep disorder should focus on
early detection, having a policy on khat use, and taking
rest/recovery into account when scheduling work time.
Moreover, longitudinal, and controlled trial studies will
be necessary to highlight the effect of SWSD on the well-
being of the nurses, patients’ safety, and the health care
system.

Abbreviations

AOR Adjusted Odds Ratio

BSc Bachelor of Science

COR Crude Odds Ratio

DASS-21 Depression, Anxiety and Stress Scale 21 item

DRH Dilchora Referral Hospital

DSM-IV-TR  Diagnostic and Statistical Manual of Mental Disorders-IV-text
revision

ESS Epworth Sleepiness Scale

HFSUH Hiwot Fana Specialized University Hospital

ICSD-3 International Classification of Sleep Disorders-Third Edition,
General Hospital

JGH Jugal General Hospital

MSc Masters of science

OR Odds Ratio

SGH Sabian General Hospital



Abate et al. BMC Nursing (2023) 22:118

SWSD Shift-Work Sleep Disorder

Acknowledgements

We would like to express our sincere appreciation and gratitude to Haramaya
University and Jigjiga University. Also, our deepest gratitude goes to all the
study participants, regional health office staff, data collectors, friends, and
colleagues who were directly or indirectly involved in this research work.

Author contributions

All the authors had a substantial contribution to the conception, design, data
collection, analysis and interpretation of the result. Also, all authors revised
and approved this manuscript for submission.

Funding

Haramaya University provided financial support for this study. However,

the funding organization had no role in the data collection, analysis, and
interpretation of the data as well as the write-up and publication of this article.

Data Availability
The data will be available from the corresponding author upon a reasonable
request.

Declarations

Ethics approval and consent to participate

The protocol of the study was reviewed and approved by the Institutional
Health Research Ethics Review Committee (IHRERC) of Haramaya University,
College of Health, and Medical Sciences (Ref. No: - IHRERC/080/2021). The
hospitals’administrative heads gave permission to collect data from each
Hospital. The study was conducted following the declaration of Helsinki. Each
study participant signed voluntary, informed and written consent before
they participated in the study. The data collected were kept confidential and
private.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'School of Nursing and Midwifery, College of Health Science and
Medicine, Jigjiga University, Jigjiga, Ethiopia

?School of Nursing and Midwifery, College of Health and Medical
Sciences, Haramaya University, Harar, Ethiopia

3Comprehensive Nursing Department, College of Medicine and Health
Sciences, Wachemo University, Hosanna, Ethiopia

Received: 28 October 2022 / Accepted: 20 March 2023
Published online: 13 April 2023

References

1. Sack RL, Auckley D, Auger RR, Carskadon MA, Wright KP Jr, Vitiello MV, et al.
Circadian rhythm sleep disorders: part |, basic principles, shift work and jet lag
disorders. Sleep. 2007;30(11):1460-83.

2. Akerstedt T, Wright KP. Jr. Sleep loss and fatigue in Shift Work and Shift Work
Disorder. Sleep Med Clin. 2009;4(2):257-71.

3. Stimpfel AW, Aiken LH. Hospital staff nurses'shift length associated with
safety and quality of care. J Nurs Care Qual. 2013;28(2):122.

4. Shanmugam V, Wafi A, Al-Taweel N, Bisselberg D. Disruption of circadian
rhythm increases the risk of cancer, metabolic syndrome and cardiovascular
disease. J Local Global Health Sci. 2013;2013(1):3.

5. Voigt RM, Forsyth CB, Green SJ, Mutlu E, Engen P, Vitaterna MH, et al. Circadian
disorganization alters intestinal microbiota. PLoS ONE. 2014;9(5):97500.

6. Wichniak A, Jankowski KS, Skalski M, Skwarto-Sorita K, Zawilska JB, Zarowski
M, et al. Treatment guidelines for circadian rhythm sleep-wake disorders of
the polish Sleep Research Society and the section of Biological Psychiatry of

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 8 of 9

the polish Psychiatric Association. Part I. Physiology, assessment and thera-
peutic methods. Psychiatr Pol. 2017;51(5):793-814.

American Academy of Sleep M. International classification of sleep
disorders2014.

Waage S, Pallesen S, Moen BE, Mageray N, Flo E, Di Milia L, et al. Predic-

tors of shift work disorder among nurses: a longitudinal study. Sleep Med.
2014;15(12):1449-55.

Anbazhagan S, Ramesh N, Nisha C, Joseph B. Shift work disorder and related
health problems among nurses working in a tertiary care hospital, Bangalore,
South India. Indian J Occup Environ Med. 2016;20(1):35.

McDowall K, Murphy E, Anderson K. The impact of shift work on sleep quality
among nurses. Occup Med. 2017,67(8):621-5.

Giorgi F, Mattei A, Notarnicola |, Petrucci C, Lancia L. Can sleep quality and
burnout affect the job performance of shift-work nurses? A hospital cross -
sectional study. J Adv Nurs. 2018;74(3):698-708.

De Martino MMF, Abreu ACB, Barbosa MFdS, Teixeira JEM. The relationship
between shift work and sleep patterns in nurses. Ciéncia & satide coletiva.
2013;18(3):763-8.

Flo E, Pallesen S, Mageroy N, Moen BE, Gronli J, Hilde Nordhus |, et al. Shift
work disorder in nurses-assessment, prevalence and related health prob-
lems. PLoS ONE. 2012;7(4):e33981.

Asaoka S, Aritake S, Komada Y, Ozaki A, Odagiri Y, Inoue S, et al. Factors
Associated with Shift Work Disorder in Nurses Working with Rapid-Rotation
Schedules in Japan: the Nurses' Sleep Health Project. Chronobiol Int.
2013;30(4):628-36.

Kim JY, Kim JH, Lee HW, Choi KG. Prevalence of shift work sleep disorder and
its impact on health and working. J Korean Sleep Res Soc. 2005;2(1):39-46.
Chien P-L, Su H-F, Hsieh P-C, Siao R-Y, Ling P-Y, Jou H-J. Sleep quality among
female hospital staff nurses. Sleep disorders. 2013;2013.

Namjaroen T, Sawaengdee K, Promthet S, Thinkhamrop W, Hurst C. The
effects of shift work and other related factors on insomnia symptoms among
registered nurses in Thailand. J Public Health Dev. 2019;17(2):77-91.
Bazrafshan M-R, Rahimpoor R, Moravveji F, Soleymaninejad N, Kavi E, Sookhak
F et al. Prevalence and Effects of Sleep Disorders Among Shift Work Nurses.
Jundishapur Journal of Chronic Disease Care. 2019;8(1).

Fadeyi BA, Ayoka AO, Fawale MB, Alabi QK, Oluwadaisi AM, Omole JG. Preva-
lence, predictors and effects of shift work sleep disorder among nurses in a
nigerian teaching hospital. Sleep Sci Pract. 2018;2(1):1-9.

Amidu N, Issah H, Alhassan M, Nyagre V, Yahaya W, Mwinsanga P, et al. Stress,
anxiety and sleep disorder among nurses: a cross-sectional study of Rotation
vs. fixed Shift Workers. Int Neuropsychiatr Dis J. 2018;11:1-12.

Ahmed AS, Hamed RA. Sleep disorder among shift work nurses and its
impact on their quality of life at Al Ahrar Governmental Hospital, Zagazig City,
Egypt. Egypt J Psychiatry. 2020,41(2):117.

Haile KK, Asnakew S, Waja T, Kerbih HB. Shift work sleep disorders and associ-
ated factors among nurses at federal government hospitals in Ethiopia: a
cross-sectional study. BMJ open. 2019;9(8):2029802.

Fadeyi BA, Ayoka AO, Fawale MB, Alabi QK, Oluwadaisi AM, Omole JG. Preva-
lence, predictors and effects of shift work sleep disorder among nurses in a
Nigerian teaching hospital.Sleep Science and Practice. 2018;2(1).

Flo E, Pallesen S, Mageray N, Moen BE, Granli J, Nordhus IH, et al. Shift work
disorder in nurses—assessment, prevalence and related health problems.
PLoS ONE. 2012;7(4):e33981.

Saksvik IB, Bjorvatn B, Hetland H, Sandal GM, Pallesen S. Individual dif-
ferences in tolerance to shift work-a systematic review. Sleep Med Rev.
2011;15(4):221-35.

Centofanti S, Banks S, Colella A, Dingle C, Devine L, Galindo H, et al. Coping
with shift work-related circadian disruption: a mixed-methods case study on
napping and caffeine use in australian nurses and midwives. Chronobiol Int.
2018;35(6):853-64.

GianfrediV, Nucci D, Tonzani A, Amodeo R, Benvenuti A, Villarini M, et al. Sleep
disorder, Mediterranean Diet and learning performance among nursing
students: iINSOMNIA, a cross-sectional study. Ann Ig. 2018;30(6):470-81.
Heath G, Dorrian J, Coates A. Associations between shift type, sleep, mood,
and diet in a group of shift working nurses. Scand J Work Environ Health.
2019;45(4):402-12.

Adane A, Getnet M, Belete M, Yeshaw Y, Dagnew B. Shift-work sleep disorder
among health care workers at public hospitals, the case of Sidama national
regional state, Ethiopia: a multicenter cross-sectional study. PLoS ONE.
2022;17(7):€0270480.



Abate et al. BMC Nursing

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2023) 22:118

Drake CL, Roehrs T, Richardson G, Walsh JK, Roth T. Shift work sleep disorder:
prevalence and consequences beyond that of symptomatic day workers.
Sleep. 2004;27(8):1453-62.

Puca F, Perrucci S, Prudenzano M, Savarese M, Misceo S, Perilli S, et al. Quality
of life in shift work syndrome. Funct Neurol. 1996;11(5):261-8.

Wickwire EM, Geiger-Brown J, Scharf SM, Drake CL. Shift work and shift

work sleep disorder: clinical and organizational perspectives. Chest.
2017,151(5):1156-72.

Zhang L, Sun D-m, Li C-b. Tao M-f. influencing factors for sleep quality among
shift-working nurses: a cross-sectional study in China using 3-factor Pitts-
burgh sleep quality index. Asian Nurs Res. 2016;10(4):277-82.
Korsiak J, Tranmer J, Day A, Aronson KJ. Sleep duration as a mediator between
an alternating day and night shift work schedule and metabolic syndrome
among female hospital employees. Occup Environ Med. 2018;75(2):132-8.
Lee C-Y, Chen H-C, Tseng M-CM, Lee H-C, Huang L-H. The relationships
among sleep quality and chronotype, emotional disturbance, and insomnia
vulnerability in shift nurses. J Nurs Res. 2015;23(3):225-35.

Hughes RG, Rogers AE. Are you tired?: sleep deprivation compromises nurses’
health—and jeopardizes patients. AJN The American Journal of Nursing.
2004;104(3):36-8.

Johnson AL, Jung L, Brown KC, Weaver MT, Richards KC. Sleep deprivation
and error in nurses who work the night shift. JONA: The Journal of Nursing
Administration. 2014;44(1):17-22.

Sun Q, Ji X, Zhou W, Liu J. Sleep problems in shift nurses: a brief review and
recommendations at both individual and institutional levels. J Nurs Manag.
2019,27(1):10-8.

Brown JG, Sagherian K, Zhu S, Wieroniey M, Blair L, Warren J, et al. Nap-

ping on the night shift: a two-hospital implementation project. Am J Nurs.
2016;116(5):26.

Menn SJ,Yang R, Lankford A. Armodafinil for the treatment of excessive
sleepiness associated with mild or moderate closed traumatic brain injury:

a 12-week, randomized, double-blind study followed by a 12-month open-
label extension. J Clin Sleep Med. 2014;10(11):1181-91.

Cousin L, Roucoux G, Petit AS, Baumann-Coblentz L, Torrente OR, Cannafarina
A, et al. Perceived stigma, substance use and self-medication in night-shift
healthcare workers: a qualitative study. BMC Health Serv Res. 2022;22(1):1-11.
Brown JP, Martin D, Nagaria Z, Verceles AC, Jobe SL, Wickwire EM. Mental
health consequences of shift work: an updated review. Curr Psychiatry Rep.
2020;22(2):1-7.

Waage S, Moen BE, Pallesen S, Eriksen HR, Ursin H, Akerstedt T, et al. Shift work
disorder among oil rig workers in the North Sea. Sleep. 2009;32(4):558-65.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Page 9 of 9

Medicine AAoS. International classification of sleep disorders. Diagnostic and
coding manual. 2005:51 - 5.

Dsm-Iv-tr A. Diagnostic and statistical manual of mental disorders, text revi-
sion. Washington, DC: American Psychiatric Association. 2000;75:78-85.
Pallesen S, Bjorvatn B, Nordhus IH, Sivertsen B, Hjgrnevik M, Morin CM. A new
scale for measuring insomnia: the Bergen Insomnia Scale. Percept Mot Skills.
2008;107(3):691-706.

Manzar M, Salahuddin M, Alamri M, Albougami A, Khan MYA, Nureye D, et

al. Psychometric properties of the Epworth sleepiness scale in ethiopian
university students. Health Qual Life Outcomes. 2019;17(1):1-9.

Lovibond SH, Lovibond PF. Depression anxiety and stress scales (DASS). 2013.
Lauritsen J. EpiData (version 3.1). A comprehensive tool for validated entry
and documentation of data. 2004.

Amidu N, Issah H, Alhassan M, Yakong V, Yahaya W, Dapare P, et al. Stress,
anxiety and sleep disorder among nurses: a cross-sectional study of rotation
vs fixed Shift Workers. Int Neuropsychiatric Disease J. 2018;11(1):1-12.
Berhanu H, Mossie A, Tadesse S, Geleta D. Prevalence and associated fac-
tors of sleep quality among adults in Jimma Town, Southwest Ethiopia: a
community-based cross-sectional study. Sleep disorders. 2018;2018.

Ali T, Belete H, Awoke T, Zewde F, Derajew H, Yimer S et al. Insomnia among
Town Residents in Ethiopia: A Community-Based Cross-Sectional Survey.
Sleep disorders. 2019;2019.

Hawker GA, French MR, Waugh EJ, Gignac MA, Cheung C, Murray BJ. The
multidimensionality of sleep quality and its relationship to fatigue in older
adults with painful osteoarthritis. Osteoarthr Cartil. 2010;18(11):1365-71.
Network HH. Sleep and circadian Rhythm/ Hormone.org, Endocrine Society.
Hormone Health Network; 2021.

Jung H-S, Lee B. Contributors to shift work tolerance in south korean nurses
working rotating shift. Appl Nurs Res. 2015,28(2):150-5.

Manzar MD, Salahuddin M, Sony P, Maru TT, Pandi-Perumal SR, Moscovitch A,
et al. Sleep disturbances and memory impairment among pregnant women
consuming khat: an under-recognized problem. Annals of thoracic medicine.
2017;12(4):247.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Shiftwork sleep disorder and associated factors among nurses working at public hospitals in Harari Regional state and Dire Dawa Administration, Eastern Ethiopia: a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods and materials
	﻿Study setting and design
	﻿Study population and sampling procedure
	﻿Data collection procedure and data quality control
	﻿Study variables and measurements
	﻿Data analysis

	﻿Results
	﻿Socio-demographic characteristics
	﻿Shiftwork and sleep medication use related characteristics
	﻿Mental and clinical related characteristics
	﻿Substance-related characteristics
	﻿Shiftwork sleep disorder among nurses
	﻿Factors associated with SWSD

	﻿Discussion
	﻿Strengths and limitations of the study

	﻿Conclusion
	﻿References


