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Abstract

Background: This study evaluated the prevalence, predictors and effects of Shift Work Sleep Disorder (SWSD)
among nurses in a Nigerian teaching hospital.

Methods: Eighty-eight nurses (44 each from the pool of shift and non-shift nurses), who emerged by simple
random sampling, participated in the study. Socio-demographic data and health complaints were obtained with
questionnaires. Each participant was assessed with Epworth sleepiness scale (ESS), insomnia severity index (ISI) and
sleep log, while SWSD cases were ascertained by applying the International Classification of Sleep Disorders (ICSD-2)
criteria. Body mass index, blood pressure, body temperature and salivary cortisol levels were also determined.

Results: Generally, results showed that the shift group; comprising of shift nurses, recorded higher values of
biophysical profiles and more health complaints than the non-shift group (control); comprising of non-shift nurses.
Also, 19 (43.2%) of the shift nurses fulfilled the criteria for SWSD, on this basis, the shift group was divided into two:
SWSD (n = 19) and No SWSD (n = 25). And within the shift group, the SWSD group had higher systolic (p = 0.014),
diastolic (p = 0.012), and mean arterial (p = 0.009) blood pressures; they also recorded higher temperature (p = 0.001)
, higher salivary cortisol levels (p = 0.027) and more health complaints.

Conclusion: The results of this study indicate that rotating shift work among nurses is associated with increased
level of health complaints and physiologic indices of stress as well as sleep impairment.
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Background
Shift work is an employment practice designed to make
use of, or provide service across, all 24 h of the clock
each day of the week (often abbreviated as 24/7). The
practice typically sees the day divided into shifts and sets
periods of time during which different groups of workers
perform their duties. The term “shift work” includes
both long-term night shifts and work schedules in which
employees change or rotate shifts (U.S. Congress Office
of Technology Assessment 1991; Institute for Work and
Health; 2014; Grosswald 2004). In Nigeria, shiftwork is

prevalent among factory workers and nurses (Omoar-
ukhe 2012). Nurses engage in shift work schedule as a
means of providing uninterrupted and round-the-clock
care to patients in the hospital (Isah et al. 2008). In the
Nigerian hospital under study i.e. Federal teaching hos-
pital, Ido-Ekiti (FETHI) the shift arrangement in the
work schedule of nurses involves the morning shift
(8 am–4 pm), afternoon shift (1 pm–8 pm) and night
shift (8 pm–8 am). While some nurses work on
non-shift basis (permanent morning), some work on ro-
tating shift basis; thereby alternating between morning,
afternoon and night shifts.
Shift work sleep disorder (SWSD) is a sleep disorder

that is typified by sleepiness and insomnia, which can be
attributed to an individual’s work schedule (Flo et al.,
2012). And according to the International Classification

* Correspondence: fadbenus@yahoo.com
1Department of Physiological Sciences, Faculty of Basic Medical Sciences,
College of Health Sciences, Obafemi Awolowo University, Ile-Ife, Nigeria
2Department of Dental and Oral Surgery, Federal Teaching Hospital, Ido-Ekiti,
Ekiti State, Nigeria
Full list of author information is available at the end of the article

Sleep Science and Practice

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Fadeyi et al. Sleep Science and Practice  (2018) 2:6 
https://doi.org/10.1186/s41606-018-0027-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s41606-018-0027-x&domain=pdf
http://orcid.org/0000-0002-9984-0565
https://en.wikipedia.org/wiki/24/7
mailto:fadbenus@yahoo.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


of Sleep Disorders (ICSD-3), SWSD is characterized
by insomnia or sleepiness that occurs in association
with shift work (American Academy of Sleep Medi-
cine 2014). The diagnostic criteria for SWSD, as de-
fined by the American Academy of Sleep Medicine
(AASM)’s International Classification of Sleep
Disorders-3 (ICSD-3) (American Academy of Sleep
Medicine 2014) include: (a) There is a report of in-
somnia and/or excessive sleepiness, accompanied by a
reduction of total sleep time, which is associated with
a recurring work schedule that overlaps the usual
time for sleep; (b) the symptoms have been present
and associated with the shift work schedule for at
least 3 months; (c) sleep log and actigraphy monitor-
ing (where possible and preferably with concurrent
light exposure measurement) for at least 14 days
(work and free days) demonstrate a disturbed sleep
and wake pattern; (d) the sleep and/or wake disturb-
ance are not better explained by another current sleep
disorder, mental disorder, medication use, poor sleep
hygiene, or substance use disorder. While the criteria
in the American Academy of Sleep Medicine
(AASM)’s International Classification of Sleep
Disorders-2 (ICSD-2) (American Academy of Sleep
Medicine 2005) include: (i) complaints of insomnia or
excessive sleepiness temporally associated with a re-
curring work schedule in which work hours overlap
with the usual time for sleep, (ii) symptoms must be
associated with the shift work schedule over the
course of at least 1 month, (iii) sleep log or acti-
graphic monitoring for ≥7 days demonstrates circa-
dian and sleep-time misalignment; (iv) sleep
disturbance is not better explained by another sleep
disorder, mental disorder, a medical or neurological
disorder, medication use or substance use disorder
(American Academy of Sleep Medicine 2005). The
total daily sleep time is usually shortened and sleep
quality is less in those who work night shifts com-
pared to those who work day shifts (Liira et al. 2015).
Many of the people suffering from SWSD remain un-
diagnosed and untreated, the consequences of which
include: reduced productivity, lowered cognitive per-
formance, increased likelihood of accidents, high risk
of morbidity and mortality and decreased quality of
life (Knutson 2003). There is need therefore, to study
SWSD in relation to its prevalence, predictors and
possible effects, with a view to providing useful rec-
ommendations to shift-workers and their employers
on the effective coping strategies with shift work
schedules. Also, emerging evidence raises serious con-
cern about the potential impact of SWSD on health
outcomes. The data generated from this study has the
potential of driving new guidelines and directing pol-
icies regarding shiftwork practices in Nigeria.

Methods
Participant
Ethical clearance was obtained from Ethics and Research
Committee of FETHI, while written informed consent
was obtained from all the participants. The participants
were members of FETHI nursing staff between the ages
of 22–45 years. Eighty-eight (88) of them drawn into
two groups of forty-four (44) each; shift group and
non-shift group (control) participated in this study. The
shift group comprised of nurses who worked on shift
basis (rotating shift), while the non-shift group com-
prised of nurses who worked between 8 am and 4 pm
on working weekdays (Monday to Friday). The partici-
pants emerged as follows: out of a total nursing staff
population of one hundred and fifty-nine (159), the total
number of nurses who work on non-shift basis is
sixty-eight (68), while the remaining nurses (91) work on
shift basis. Using FETHI nursing staff register, numbers
were assigned to the nurses; the non-shift nurses were
assigned numbers ranging from 1 to 68, while the shift
nurses were assigned numbers ranging from 1 to 91.
Forty-four (44) random numbers within the range of 1
to 68 were then electronically generated, the corre-
sponding numbers (on FETHI non-shift nursing staff
register) to the numbers so generated were the non-shift
nurses recruited into this study and this represented the
non-shift group. Again, forty-four (44) random numbers,
this time within the range of 1 to 91 were electronically
generated and the corresponding numbers (on FETHI
non-shift nursing staff register) to the numbers so gener-
ated were the shift nurses recruited into this study, this
represented the shift group. Nursing mothers and indi-
viduals with history of chronic medical illnesses, such as:
Diabetes Mellitus; Chronic Kidney Disease (CKD);
Chronic Obstructive Pulmonary Disease; Obstructive
Sleep Apnea Syndrome (OSAS); Central Sleep Apnea
Syndrome (CSAS); Hypertensive Heart Disease; Cancers,
and psychiatric diseases, which can cause sleep disrup-
tion were excluded. Also excluded were individuals who
were on drugs that alter sleep pattern such as the benzo-
diazepines, barbiturates, antihistamines, quinazolinones,
antidepressants, antipsychotics and melatonin.

Measurements
Anthropometric measurements
The height and weight of each participant were mea-
sured by the investigators and trained research assistants
in accordance with the World Health Organization
(WHO) multinational monitoring of trends and determi-
nants in cardiovascular disease criteria (Böthig 1989). To
measure height, the participant was asked to take off
his/her hats or head ties and shoes, stand with his/her
back to a vertical rigid measure calibrated to the nearest
0.1 centimeter (cm). They were asked to hold their heads
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and look straight in front of them. A flat rule was placed
on the highest point on the participant’s head (scalp) at
right angles to the vertical rule. The point at which the
hand-held rule touched the vertical rule was the partici-
pant’s height. To measure weight, the weighing scale was
placed on a hard, straight surface, and the participants
were asked to take off their shoes and empty their
pockets and stand on the weighing scale while they
looked straight ahead of them. Height and weight were
measured to the nearest 0.1 cm and 0.1 kilogram (kg),
respectively. Body mass index (BMI), a measure of body
adiposity, was calculated using the formula weight (kg)
divided by the square of height (meter squared; m2)
(Keys et al. 1972).

Blood pressure measurement
Blood pressure measurements were done with digital
sphygmomanometer of appropriate cuff size per partici-
pant. The participants were asked to sit and take a rest of
at least 5 min. The cuff of the sphygmomanometer was
then tied round the left arm (without any intervening
clothing) and with the lower edge of the cuff an inch
above the cubital fossa of flexed arm of the subject, the
cuff is inflated and measurement taken. Measurements
were taken between 8 am and 9 am.

Measurement of body temperature
The body temperature of each participant was measured at
the axilla, by placing the digital thermometer in a central
position (in the armpit), the arm is then adducted close to
the chest wall and the thermometer is left in this position
until it beeps. The displayed value is then recorded. Mea-
surements were taken between 8 am and 9 am.

Assessment of sleepiness
Epworth Sleepiness Scale (ESS) is an effective instrument
used to measure average daytime sleepiness. The ESS dif-
ferentiates between average sleepiness and excessive day-
time sleepiness that requires intervention. The individual
self-rates his/her likelihood of dozing in eight different sit-
uations. Scoring of the answers is 0–3, with 0 being
“would never doze” and 3 being “high chance of dozing”.
A sum of 11 or more from the eight individual scores re-
flects above normal daytime sleepiness and need for fur-
ther evaluation (Johns 1991). The validity and reliability of
ESS has been tested in different groups of individuals
across the healthcare continuum. It has also been used
previously among populations in Nigeria (Drager et al.
2010; Ozoh et al. 2013; Obaseki et al. 2014).

Assessment of insomnia
This was done by using the Insomnia Severity Index
(ISI). ISI is a standardized and validated tool for
assessing insomnia (Bastien et al. 2001). The ISI has

seven questions with scores for each question ranging
from 0 to 4. The scores for the seven answers were
added up to get a total score. Total score categories
of ISI are: 0–7 = No clinically significant insomnia, 8–
14 = Sub threshold insomnia, 15–21 = Clinical insom-
nia (moderate severity), 22–28 = Clinical insomnia (se-
vere). A score of 10 or more was used as the cut off
for insomnia in this study.

Sleep pattern monitoring
Participants’ sleep pattern was monitored using a 30-day
sleep log. The sleep log was filled by participant having
been instructed on how to use it. Important components
of the sleep log included time of retiring to bed, esti-
mated time taken to fall asleep, time of final awakening,
as well as the time/length of in-between awakening(s)
before the final awakening. Total sleep duration (noctur-
nal and daytime) as well as sleep efficiency were calcu-
lated from the sleep log as follows;

Total time in bed (TB) in minutes. = time between
bedtime and rise time.
Total time awake (TA) in minutes = total time of in-
between awakening(s) before the final awakening.
Total sleep time (TS) in minutes = (TB) – (TA)
Sleep efficiency (E) = (TS) / (TB) × 100%.

Salivary cortisol analysis
Samples of participants’ saliva were collected between
8 am and 9 am using a salivette. Participants were asked
not to eat before salivary collection and they were asked
to do gentle rinsing of their mouths with water, after
which 4 ml of saliva was collected into a labelled saliv-
ette. The analysis of the saliva samples was done at the
chemical pathology laboratory of FETHI, using enzyme
immunoassay testing; the principle of which followed
the competitive binding scenario.

Statistical analysis
All data collected were entered into and analyzed with
the Statistical Package for Social Sciences (SPSS) for
windows, version 21.0 (IBM Corporation, Armonk, NY).
Means, standard deviations, proportions and percentages
were determined as appropriate. Tests of significance for
differences and associations were done using Pearson’s
Chi-Square and Yate’s continuity corrections were car-
ried out where applicable. Student’s independent t-test
was used for mean comparisons. P-values of less than
0.05 were taken to be statistically significant. A binary
logistic regression was run to estimate the adjusted odd
ratios for all the identified predictors of SWSD.
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Results
Comparison of socio-demographic characteristics
between the SWSD, no SWSD and non-shift groups
The shift group was divided into two groups; SWSD and
No SWSD groups, based on the assessment of SWSD or
not among the participants. Comparing the groups;
SWSD versus No SWSD, SWSD versus controls, and
No SWSD versus control were comparable across all
socio-demographic characteristics as seen in Table 1.
However, there was no significant difference in all the
compared parameters (Table 1).

Comparison of health complaints and occupational
accident between the SWSD, no SWSD and non-shift
groups
Participants in the SWSD group were more likely to com-
plain of frequent headaches (p = 0.045), generalized
muscle ache (p = 0.005) and lack of concentration
(p = 0.003) compared with the No SWSD group. The
SWSD group, compared with the control group, was more
likely to report frequent headaches (p = 0.003), generalized
muscle ache (p = 0.003), lack of concentration (p < 0.001),
fatigue (p = 0.029), menstrual irregularities (p = 0.043), and
needle stick injury (p = 0.012). The No SWSD group, com-
pared with the control group, were more likely to report
menstrual irregularities (p = 0.039) (Table 2).

Comparison of anthropometric and biophysical profiles
between SWSD, no SWSD and non-shift groups
The groups show no significant difference in their BMI
scores and pulse pressure. However, the SWSD group
compared with the No SWSD group had higher systolic
blood pressure (p = 0.014), diastolic blood pressure
(p = 0.012) and mean arterial blood pressure (p = 0.009).
The SWSD group had higher temperature (°C) than the No
SWSD group (p < 0.001) and the control group (p < 0.001).
The No SWSD group had higher temperature than the
control group (p = 0.001). The SWSD group had higher
cortisol level (ng/ml) than the No SWSD group (p = 0.027)
and the control group (p < 0.004) (Table 3).

Comparison of sleep parameters between SWSD, no
SWSD and non-shift groups
The SWSD group had lower nocturnal sleep duration
than the control group (p < 0.001), higher daytime sleep
duration than the control group (p < 0.001), lower sleep
efficiency than the No SWSD group (p = 0.002), higher
ESS scores than both the No SWSD group and the con-
trol group (p < 0.001), higher proportion of participants
reporting excessive daytime sleepiness than the No
SWSD and control groups(p < 0.001), higher ISI score
than the control group (p = 0.028), and higher propor-
tion of participants reporting insomnia than the control

Table 1 Comparison of socio-demographic characteristics between SWSD, No SWSD and non-shift group

Variables Shift group Non-shift group p1 p2 p3

SWSD
n = 19

No SWSD
n = 25

n = 44

Age (yrs) (Mean ± SD) 34.7 ± 4.1 35.7 ± 5.1 36.7 ± 4.8 0.980 0.425 0.399

Age group (yrs) n (%)

26–30 3 (15.8) 4 (16.0) 3 (6.8) 0.797 0.417 0.682

31–35 6 (31.6) 11 (44.0) 22 (50.0)

36–40 6 (31.6) 5 (20.0) 9 (20.5)

41–45 4 (21.1) 5 (20.0) 10 (2.7)

Gender n (%)

Male 6 (31.6) 6 (24.0) 17 (38.6) 0.576 0.593 0.215

Female 13 (68.4) 19 (76.0) 27 (61.4)

Ethnicity n (%)

Yoruba 17 (89.4) 23 (8.0) 41 (93.2) 0.405 0.815 0.638

Igbo 1 (5.3) 2 (8.0) 2 (4.5)

Hausa 1 (5.3) 0 (0.0) 1 (2.3)

Others

Smoking n (%) 1 (5.3) 0 (0.0) 0 (0.0) 0.432 0.302 Constant

Alcohol n (%) 3 (15.8) 0 (0.0) 1 (2.3) 0.073 0.078 1.000

Coffee n (%) 3 (15.8) 0 (0.0) 1 (15.8) 0.073 0.145 1.000

Kola nut n (%) 2 (10.5) 0 (0.0) 1 (2.3) 0.181 0.443 1.000

p1 SWSD vs No SWSD groups; p2 SWSD vs non-shift Groups; p3 No SWSD vs non-shift Groups
BMI Body mass index, SBP Systolic blood pressure
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group (p = 0.088). The No SWSD group, compared with
the control group, had lower nocturnal sleep duration
(p < 0.001), higher daytime sleep duration (p < 0.001)
and had no report of excessive daytime sleepiness
(p = 0.043) (Table 4).

Logistic regression of the predictors of shift work sleep
disorder among the shift subjects
Table 5 shows the predictors of SWSD among the shift
subjects on bivariate analysis. However, none of these
factors independently predicted SWSD upon regression
analysis (Table 5).

Discussion
In this study, all the participants essentially were in the
same age range, with the shift group having a mean age
of 35.7 ± 4.6 while the controls had a mean age of 36.7 ±
4.8. No significant difference existed between the groups
on account of age and sex. However, majority of the par-
ticipants in both groups were female. The female gender
dominance in the study population is consistent with the
finding of Ulrich (2010). Although this study found no
association between gender and SWSD, this is contrary
to the findings of lower risk for the female gender re-
ported by Flo et al., 2012. The dominant ethnicity of the

Table 2 Comparison of health complaints and occupational accident between the SWSD, No SWSD and non-shift Groups

Variables Shift group Non-shift group p1 p2 p3

SWSD
n = 19

No SWSD
n = 25

n = 44

Frequent headache n (%) 6 (31.6) 2 (8.0) 2 (4.5) 0.045 0.003 0.957

Generalized Muscle Ache n (%) 7 (36.8) 1 (4.0) 2 (4.5) 0.005 0.003 1.000

Lack of Concentration n (%) 8 (42.1) 2 (8.0) 1 (2.3) 0.021 < 0.001 0.612

Fatigue n (%) 6 (31.6) 6 (24.0) 3 (6.8) 0.576 0.029 0.096

Backache n (%) 4 (21.1) 5 (20.0) 3 (6.8) 0.932 0.225 0.210

Aches in the Feet n (%) 3 (15.8) 3 (12.0) 1 (2.3) 1.000 0.145 0.260

Indigestion n (%) 3 (15.8) 4 (16.0) 2 (4.5) 0.985 0.314 0.239

Menstrual Irregularities n (%) 4 (21.1) 5 (20.0) 1 (2.3) 1.000 0.043 0.039

Number of complaints (mean ± SD) 2.2 ± 2.0 1.1 ± 1.7 0.3 ± 1.2 0.226 0.004 0.130

Needle Stick Injury n (%) 5 (26.3) 3 (12.0) 1 (2.3) 0.223 0.012 0.260

p1 SWSD vs No SWSD groups; p2 SWSD vs non-shift Groups; p3 No SWSD vs non-shift Groups
Bold enteries are statistically significant

Table 3 Comparison of anthropometric and biophysical profiles between SWSD, No SWSD and non-shift Groups

Variables Shift group Non-shift group p1 p2 p3

SWSD
n = 19

No SWSD
N = 25

n = 44

BMI(kg/m2) (Mean ± SD) 24.8 ± 2.6 24.3 ± 3.9 23.8 ± 2.6 0.630 0.191 0.571

• Normal weightn (%) 13 (68.4) 15 (60.0) 34 (77.3) 0.565 0.459 0.128

• Overweightn (%) 6 (31.6) 10 (40.0) 10 (22.7)

SBP (mmHg)(Mean ± SD) 122.1 ± 13.2 113.2 ± 9.9 118.9 ± 12.8 0.014 0.364 0.060

• Normal n (%) 17 (89.5) 25 (100.0) 41 (93.2) 0.181F 0.633F 0.549F

• High n (%) 2 (10.5) 0 (0.0) 3 (6.8)

DBP (mmHg) (Mean ± SD) 74.0 ± 7.9 68.4 ± 6.2 71.1 ± 7.6 0.012 0.165 0.143

• Normal n (%) 18 (94.7) 25 (100.0) 43 (97.7) 0.432* 0.516* 1.000*

• High n (%) 1 (5.3) 0 (0.0) 1 (2.3)

PP(mmHg) (Mean ± SD) 48.1 ± 10.1 44.8 ± 7.1 47.8 ± 10.1 0.210 0.913 0.073

MABP (mmHg) (Mean ± SD) 90.0 ± 8.7 83.3 ± 6.9 87.0 ± 8.6 0.009 0.178 0.078

Temperature (°C) (Mean ± SD) 38.0 ± 0.5 37.2 ± 0.7 36.8 ± 0.2 < 0.001 < 0.001 0.001

Cortisol (ng/ml) (Mean ± SD) 15.1 ± 3.2 12.8 ± 2.1 12.3 ± 2.0 0.027 < 0.004 0.735

p1 SWSD vs No SWSD groups; p2 SWSD vs non-shift Groups; p3 No SWSD vs non-shift Groups
SWSD Shift Work Sleep Disorder, BMI Body mass index, SBP Systolic blood pressure
FFisher’s exact
*Stands for liklihood ratio
Bold enteries are statistically significant
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participants in this study was Yoruba, understandably so,
since the study was carried out at a location in Nigeria
that is dominated by the Yoruba ethnic nationality
(Falola and Heaton 2008), even though no statistically
significant difference was observed in the representation
of ethnicity in the study groups. The prevalence of sub-
stance use was low across the groups and it was in the form
of smoking, alcohol, coffee and kola nut consumption. The
shift group reported a higher proportion of participants
with substance use. This is consistent with the findings of
Lasebikan and Oyetunde 2012, who reported that shift
nurses are more involved in substance use than non-shift
nurses. This may be borne out of repeated need to stay
awake and be alert on duty during the natural sleep period.
Health complaints in the form of frequent headaches,

generalized muscle aches, lack of concentration, fatigue,
backache, aches in the feet, indigestion and menstrual ir-
regularities cut across the shift and non-shift groups. On a
general note, the shift group, compared to the control

group had higher proportion of participants reporting
symptoms on each of the afore-listed health complaints,
however there was significant differences only in the re-
ports of lack of concentration, fatigue, and menstrual ir-
regularities. Within the shift group, reports of health
complaints were most likely to be present in the SWSD
group. Previous studies have reported similar pattern in
the report of health problems among shift workers (Costa
1994; Knutson 2003). The reason for these health com-
plaints may be due to the various circadian dysrhythmias
associated with shift duty; for example circadian disrup-
tion was reported to be associated with fatigue (Cole et al.
1990), digestive disorders (Lennernäs et al. 1994) and car-
diovascular diseases (Knutsson and Bøggild 2000). We
also found out that a higher proportion of the shift nurses
reported occupational accident in the form of needle stick
injury compared with the non-shift nurses, also more shift
nurses in the SWSD group reported needle stick injury
than the shift nurses without SWSD; this points to the
vulnerability of the shift nurses with SWSD. The occur-
rence of needle stick injury is of note, especially as human
immunodeficiency virus and other blood-borne infections
may be transmitted through such means (Steven 2007).
Although this study did not consider the risk of motor ve-
hicle accidents between participants in the two groups of
study, there has been documentation of incidents of
motor vehicle accidents among night shift workers. A re-
cent study in Iran made an alarming discovery of in-
creased motor vehicle accidents among night shift
workers (Saadat et al. 2018).
In the present study, both the shift and control groups

showed no significant difference on account of their

Table 4 Comparison of sleep parameters between SWSD, No SWSD and non-shift Groups

Variables Shift group Non-shift group p1 p2 p3

SWSD
n = 19

No SWSD
n = 25

n = 44

Nocturnal sleep durationa (Mean ± SD) 5.8 ± 1.4 5.9 ± 1.1 7.2 ± 1.3 0.922 < 0.001 < 0.001

• < 7 h n (%) 11 (57.9) 15 (60.0) 16 (36.4) 0.888 0.113 0.058

• 7–9 h n (%) 8 (42.1) 10 (40.0) 28 (63.6)

Daytime sleep durationa (Mean ± SD) 2.7 ± 0.8 2.4 ± 0.6 1.0 ± 0.6 0.672 < 0.001 < 0.001

Sleep efficiencya(Mean ± SD) 75.9 ± 11.7 85.9 ± 9.2 86.3 ± 10.6 0.002 0.001 0.893

ESS score (Mean ± SD) 12.6 ± 2.8 5.3 ± 2.7 6.1 ± 3.8 < 0.001 < 0.001 0.356

• EDS n (%) 17 (89.5) 0 (0) 7 (15.9) < 0.001F < 0.001F < 0.001Y

• No EDS (%) 2 (10.5) 25 (100.0) 37 (84.1)

ISI score (Mean ± SD) 8.4 ± 3.6 6.6 ± 2.3 5.8 ± 2.5 0.207 0.028 0.453

• Insomnia n (%) 2 (10.5) 0 (0) 0 (0) 0.181F 0.088F –

• No insomnian (%) 17 (89.5) 25 (100.0) 44 (100.0)

P1 SWSD vs No SWSD groups; p2 SWSD vs non-shift Groups; p3 No SWSD vs non-shift Groups
SWSD Shift Work Sleep Disorder, ESS Epworth Sleepiness Scale, EDS Excessive daytime sleepiness, ISI Insomnia Severity Index
aAverage of nocturnal sleep duration over 30 days
FFisher’s exact
YYates corrected
Bold enteries are statistically significant

Table 5 Logistic regression of the predictors of shift work sleep
disorder among the shift subjects

Variable Odds ratio 95% CI p value

Headache 0.170 0.006–5.227 0.311

Muscle ache 3.371 0.130–87.726 0.465

Lack of concentration 5.021 0.597–42.227 0.138

Salivary cortisol 1.210 0.817–1.794 0.341

Systolic BP 1.064 0.968–1.169 0.199

Diastolic BP 0.945 0.791–1.129 0.530

Sleep efficiency 0.933 0.841–1.035 0.189

CI confidence interval, BP blood pressure
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mean BMI scores. Also, the three groups of SWSD, No
SWSD and non-shift showed no significant difference
when assessed on the basis of their BMI score. However,
a downward trend in the BMI scores was observed from
SWSD to No SWSD to the non-shift groups (Table 3).
Studies by Scheer et al. (2009); Delezie and Challet
(2011), had reported higher BMI scores among shift
workers. The exact mechanisms linking shift work to
higher BMI scores are still developing, but proposed
pathways include reduced leisure time for physical activ-
ity, difficulty in maintaining a healthy diet or increased
consumption of energy-dense foods to combat fatigue,
and reduced quality and quantity of sleep (Antunes et al.
2010).
In the present study, there were no significant differ-

ences in the blood pressure indices (systolic blood pres-
sure, diastolic blood pressure, mean arterial blood
pressure and pulse pressure) between the shift nurses
and the nurses who work non shift. This is in tandem
with the study of Sfreddo et al. (2010), which found no
association between shift work and the incidence of
hypertension. However, McCubbin et al. (2010), reported
a direct relationship between working night shift and
blood pressure dysregulation, especially in individuals
with positive family history of hypertension. The study
by McCubbin et al. (2010), further revealed that stress
caused by shift work may have adverse effects on the
cardiovascular system both through direct mechanisms
as well as by indirect influences. The observation, in this
study, of insignificant difference between the shift and
non-shift groups on account of blood pressure parame-
ters, may be due to the fact that the participants in this
study fall under the age group which have lower ten-
dency for hypertension in addition to the fact that the
participants are medically-inclined and as such may have
taken necessary precautionary measures to prevent high
blood pressure.
We observed a statistically significantly higher mean

body temperature among the shift nurses as compared
to the nurses who work non-shift (controls). Compari-
son between the three groups of SWSD, No SWSD and
non-shift group also show significant differences in
mean body temperature (°C), with the SWSD group re-
cording the highest mean body temperature and the
non-shift recording the least (Table 3). Study by Colqu-
houn and colleague also found a higher body
temperature among shift workers (Colquhoun and Ed-
wards 1970).
The secretion of cortisol (a major glucocorticoid se-

creted by the adrenal cortex) follows a diurnal rhythm,
with the highest in the morning and the lowest in the
night. In addition, the secretion of cortisol increases in
stressful situations (Smith et al. 2009). In this study, we
found a direct relationship between cortisol level and

working on shift basis; higher cortisol levels were re-
corded among nurses who work on shift basis than those
who work non-shift. It is also note-worthy that even
among the shift group, the SWSD group recorded a sig-
nificantly higher cortisol level. This higher cortisol level
among the shift group may partly explain some of the
symptoms/complaints reported by the nurses who work
rotating shift.
The mean nocturnal sleep duration (over a 30-day

period) for shift nurses was significantly lower than that
of the nurses in the control group. Within the shift
group, the SWSD group had lower mean nocturnal sleep
duration than the No SWSD group (Table 4). Also, the
mean daytime sleep duration (over a 30-day period) for
shift nurses was significantly higher than that of the con-
trols group, and within the shift group, the SWSD group
recorded a higher mean daytime sleep duration (Table
4). It can be inferred from this that the shift nurses had
inadequate nighttime sleep duration (worse among the
SWSD group) which they try to make up for in the day;
this is a sleep time misalignment of some sort. The
mean ESS and ISI scores were significantly higher
among the shift group than the controls. Also a signifi-
cantly higher proportion of the shift nurses had exces-
sive daytime sleepiness; these, coupled with a better
sleep efficiency among the non-shift nurses point to the
existence of SWSD among the shift nurses. Although in-
dividuals with symptoms and history suggestive of CKD,
OSAS and CSAS were exempted from this study, it is
important to note that both OSAS and CSAS are impli-
cated in excessive daytime sleepiness and nighttime in-
somnia (American Academy of Sleep Medicine 2014). In
addition, association has been established between CKD
and OSAS (Nigam et al. 2017), and also between CKD
and CSAS (Nigam et al. 2016). Previous studies had re-
ported a prevalence level of 10% in a community-based
sample (Drake et al. 2004), while Waage et al. (2009), re-
ported a prevalence of 23.3% among oil rig workers.
These figures are lower than what was reported by Flo
et al. (2012a, 2012b); 43.3% (among nurses) and what we
found out in this current study; 43.2%. It is instructive to
know that these high prevalence levels were both re-
ported among nurses.
Bivariate analysis showed the predictors of SWSD

among the shift nurses and the identified predictors
were: headache, muscle ache, lack of concentration, high
salivary cortisol level, high diastolic blood pressure and
low sleep efficiency. On logistic regression analyses how-
ever, these factors did not independently predict SWSD.

Limitations
The fact that none of the identified predictors of SWSD
independently predicted the condition may be a limita-
tion of some sort of this study. Also, by conducting this
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study in a region of Nigeria that is dominated by a par-
ticular tribe, the study was rubbed of variability. There-
fore, a larger and more varied study population and
variable testing may be necessary in future studies. An-
other shortcoming of this study is that the study lasted a
month, hence sleep monitoring was done for 30 days
and ICSD-2 diagnostic criteria was applied, thereby lim-
iting the application of ICSD-3 (American Academy of
Sleep Medicine 2014). In addition, actigraph monitoring
was not done, but a 30-day sleep log was employed.
However, by using standardized and validated instru-
ments and by recruiting heterogenous subjects in a pro-
fession that is almost entirely homogenous, we sought to
bring strength to this study.

Conclusion
Evidence from this study suggest that rotating shift work
among nurses is associated with increased level of health
complaints and physiologic indices of stress as well as
sleep impairment. The prevalence of SWSD among shift
nurses in this study was 43.2%. The factors that predicted
SWSD in the study sample were headache, muscle ache,
lack of concentration, high salivary cortisol level, high dia-
stolic blood pressure and low sleep efficiency.
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