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ABSTRACT
Background  Shift work and night shifts are very 
common in healthcare organisations worldwide. 
However, healthcare professionals doing shift work 
and night shifts are exposed to several stressors 
with psychological, social, physical and sleeping 
consequences. This study aimed to evaluate the effect of 
night shifts on the psychosocial, physical well-being and 
sleeping patterns of healthcare professionals in Saudi 
Arabia.
Methods  We conducted an observational cross-
sectional study from July to September 2019 at 
King Abdulaziz Medical City, Jeddah, Saudi Arabia. 
Convenience sampling technique was used to recruit 
healthcare providers to participate in the study. The 
outcomes measured included the effect of working 
hours of healthcare workers on psychosocial and 
physical health, substance use, and sleep quality 
and patterns. Pearson’s χ2 test was used to compare 
proportions, and Student’s t-test/Analysis of variance 
(ANOVA) was used to examine the mean differences 
among different demographic groups.
Results  A total of 352 healthcare providers were 
involved in the study, of whom only 272 were night 
shift workers. The mean level of job satisfaction 
was higher among day shift workers than night shift 
workers: the mean scores were 3.82 (SD=0.93) and 
3.48 (SD=1.04), respectively, p=0.007. Moreover, 
social life was more adversely affected among night 
shift workers compared with day shift workers: 3.95 
(SD=1.11) and 3.61 (SD=1.25), respectively, p<0.030. 
Likewise, family life was more adversely affected 
among night shift workers than day shift workers, 
with a mean of 3.92 (SD=1.10) and 3.50 (SD=1.21), 
respectively, p<0.006. Around 71% of night shift 
workers reported having poor-quality sleep compared 
with 50% of day shift workers (p=0.001).
Conclusion  Quality of life is poor among night shift 
workers than day shift workers, particularly concerning 
sleep and social and physical outcomes. Further 
research is needed to investigate factors associated with 
the quality of sleep and the psychosocial and physical 

well-being of healthcare professionals working night 
shifts.

INTRODUCTION
Many essential professions are required 
to work continuously and to provide high-
quality service to their clients around the 
clock, but this is limited by individual, 
financial and organisational factors.1 2 It is 
estimated that >20 million Americans and 
Europeans work night shifts, and healthcare 
workers represent a large proportion of this 
population. To overcome the limitations, 
these services arrange their work schedules 
based on shift work that may last up to 24 
hours.3 Several models have been adopted 
and studied to observe the effects of the 
duration of shifts, day and night assignments, 
and the cumulative working hours per week 
on employees’ physical and psychological 
health.4–7 Night shift healthcare workers had 
higher error rates and worse patient safety 
outcomes compared with their colleagues 
working day hours; this was partially related 
to circadian rhythm derangement and sleep-
related disorders.8 9 Sleep deprivation itself 

Strengths and limitations of this study

►► This study included all healthcare providers from 
different specialities in a large tertiary hospital for 
adult healthcare.

►► The study design itself, a cross-sectional survey de-
sign, limited our ability to identify causality between 
study variables.

►► The lack of comparison with other samples collected 
in different hospitals could limit the generalisability 
of our results.
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has been linked to cardiovascular morbidity, metabolic 
syndrome, psychosocial disorders and an overall decline 
in well-being.10–13 Furthermore, self-reported well-being 
has been associated with improved quality of sleep and 
productivity.14

In recent years, there have been ongoing research and 
institutional quality improvement projects to further char-
acterise deficiencies and improve the healthcare work 
environment. However, in the Middle East, few studies 
have evaluated the effects of shift work on the sleep quality 
of healthcare professionals or the associated physical and 
psychosocial well-being of night-time workers. Therefore, 
the objective of our study was to evaluate the effects of 
night shift work on the physical health, psychosocial well-
being and the quality of sleep of healthcare workers.

METHODS
Study setting
The study was conducted at King Abdul-Aziz Medical 
City, Jeddah, Saudi Arabia, after obtaining approval from 
the Institutional Review Boards (SP18.470.J). The study 
was conducted between July and September 2019. All 
adult healthcare providers in King Abdul-Aziz Medical 
City, including nurses, physicians and applied healthcare 
professionals were included in the study. Patients and 
hospital administrators were excluded from the study.

Study design
This was an observational cross-sectional study where 
adult healthcare providers were invited to participate in 
completing a self-administrated questionnaire.

Participants’ recruitment
Healthcare providers, including nurses, physicians and 
applied healthcare professionals (including all health-
care workers that work in the hospital except for doctors 
and nurses), were approached and requested to partic-
ipate in the study. All study participants were informed 
that completing and returning the questionnaire would 
be considered written consent and agreement of partic-
ipation. All participants were assured that the question-
naire was anonymous and that they would not be asked 
for their name anywhere on the questionnaire and their 
information would not be used for any purpose other 
than this research. Finally, they were notified that partici-
pation was voluntary.

Sampling strategy
The sampling technique was a non-probability conve-
nience sampling technique. The data were collected 
through a self-administered questionnaire (data collec-
tion tool in which written questions are presented that 
are to be answered by the respondents in written form). 
This sampling technique involves recruiting partici-
pants who meet the inclusion criteria of the study and 
who are easily accessible based on geographical prox-
imity, availability at a given time or willingness to take 

part in the study. This approach enabled the researcher 
to gain the participation of a large number of the 
targeted population. Healthcare providers were invited, 
and those who were willing to participate in the study 
formed the study population.

The questionnaire tool
The questionnaire was written in English and the survey 
underwent a validation process of face validity and 
reliability. The survey consisted of four main sections. 
The first section concerned demographic charac-
teristics, including age, gender, marital status, job 
title and length of working hours. At the end of this 
section, we divided the responders into two subgroups 
(night shift and day shift workers). The second section 
concerned the psychosocial consequences of working 
hours through specific questions about job satisfac-
tion, safety of performance, desire to leave the job, the 
adverse effect on social and family life, and contact with 
family during an emergency. Participants response for 
this section was evaluated using 5-point Likert scale 
that ranged between 1 and 5, where 1 means strongly 
disagree and 5 strongly agree, the higher the agreement 
degree (higher score) the more the participants is being 
affected by the work shift. The third section concerned 
reported physical symptoms and substance use. The 
definition of substance use included the consumption 
of coffee, tea, energy drinks or stimulant pills (caffeine 
pills or any other known stimulant pills), regardless of 
the frequency and the dose. The last section concerned 
the reported effect of working hours on sleep quality 
and patterns. The third and fourth sections responses 
were evaluated using yes/no and multiple choice ques-
tion format.

Pretesting of the questionnaire tool
The final draft of the questionnaire tool was checked 
for clarity and comprehensibility by healthcare profes-
sionals from different specialties and they confirmed 
that, based on their experience, it would be easily 
understood.

A pilot study using the final draft of the question-
naire tool was then conducted on 20 healthcare profes-
sionals in the same healthcare centre at which we 
conducted the full study. Those participants met the 
inclusion criteria for the study. They were asked about 
the clarity and comprehensibility of the questionnaire 
and whether any of the questions were difficult to 
understand. In addition, they were asked if any of the 
questions were considered unacceptable or offensive. 
Healthcare professionals confirmed that the question-
naire was considered easy to understand and complete.

Reliability and consistency of the questionnaire tool
The Cronbach’s α measure for the five factors to assess 
psychological consequences was 0.7. This shows that 
the psychological consequences scale was of acceptable 
quality.



3Qanash S, et al. BMJ Open 2021;11:e046036. doi:10.1136/bmjopen-2020-046036

Open access

Sample size
The target population size was 3000 participants and the 
sample size that needed to be collected was 345 partic-
ipants to obtain 95% confidence with a 5% margin of 
error.

Statistical analysis
Descriptive statistics were reported as mean (±SD) for 
normally distributed quantitative variables. To calcu-
late the frequencies of each variable, Pearson’s χ2 test 
was used to compare proportions and the Student’s 
t-test was used to examine the differences between the 
mean scores. ANOVA test was used to compare the 
mean scores (mean score which reflects the psychoso-
cial consequences of working hours through specific 
questions about job satisfaction, safety of performance, 
desire to leave the job, the adverse effect on social and 
family life and contact with family during an emer-
gency) between different and within each demographic 
groups. A p-value of <0.5 was considered statistically 
significant, with a CI of 95%. All data were analysed 
using SPSS, V.24 for Windows.

Patient and public involvement
It was not appropriate or possible to involve patients or 
the public in the design, implementing, reporting or 
dissemination plans of our research.

RESULTS
Study participants’ characteristics
In table 1, the baseline participants’ characteristics are 
reported. A total of 352 healthcare professionals partici-
pated in the study and were included in the final analysis. 
The mean age of our sample was 30.6 years (SD=7.52) 
and half of the sample consisted of women (50.6%). 
Physicians and nurses represented three-quarters of 
the study participants. Most of them reported that their 
scheduled work included night shifts (77.8%). About 
half of our sample reported working in their current 
field for >5 years whereas only 28.1% had worked for 
<2 years.

Physical symptoms and psychological health perception
In table 2, physical symptoms and psychological health 
perception among our healthcare professionals are 
reported. Our results showed that only the perception 
of psychological health and sleep quality and quantity 
were statistically significantly different between night 
and day shift workers. There was a statistically signif-
icant difference in the mean level of job satisfaction. 
The mean level of job satisfaction among night shift 
workers was 3.48 (SD=1.04), while the mean for day 
shift workers was 3.82 (SD=0.93), p=0.007. However, 
there was no statistical difference in the mean level of 
safety of performance; mean for night shift workers was 
3.59 (SD=1.2) and mean for day shift workers was 3.63 
(SD=1.07), p<0.761. Less than half of the participants 
would prefer to leave their job (37.9 %), most of whom 

Table 1  Baseline participants’ characteristics

Variables
Total
(n=352)

Male
(n=174)

Female
(n=178)

Demographics

 � Age (years) 30.6 
(SD=7.52)

30.6 years 
(SD=7.01)

30.6 
(SD=8.04)

Social life, no. (%)

 � Single 180 (51.1) 80 (46.0) 100 (56.1)

 � Married 172 (48.9) 94 (54.0) 78 (43.8)

Health professionals, no. (%)

 � Physician 131 (37.2) 93 (53.4) 38 (21.3)

 � Nurse 134 (38.1) 27 (15.5) 107 (60.1)

 � Applied healthcare 87 (24.7) 54 (31.0) 33 (18.5)

Modality of work, no. (%)

 � Day shift work 80 (22.7) 37 (21.2) 43 (24.2)

 � Night shift work 272 (77.3) 137 (78,8) 135 (75.8)

Period of night shift work, no. (%)

 � <2 years 77 (21.8) 48 (27.6) 29 (16.2)

 � 2–5 years 71 (20.1) 43 (24.7) 28 (15.7)

 � >5 years 126 (35.8) 48 (27.6) 78 (43.8)

Length of working hours, no. (%)

 � 8 hours 94 (26.7) 50 (28.7) 44 (24.7)

 � 12 hours 188 (53.4) 77 (44.2) 111 (31.5)

 � 24 hours 38 (10.7) 29 (16.6) 9 (5.0)

 � Others 30 (8.5) 17 (9.7) 13 (7.3)

Sleeping hours, no. (%)

 � <6 hours 149 (42.3) 78 (44.8) 71 (40.0)

 � 6–8 hours 183 (52.0) 89 (51.1) 94 (52.8)

 � >8 hours 16 (4.5) 6 (3.4) 10 (5.6)

Table 2  Physical symptoms and psychological health 
perception among our healthcare professionals divided by 
modality of work

Questionnaire 
items, n (%)

Night shift 
workers, n (%)

Day shift 
workers, n (%)

P value, 
Pearson χ2

Headache 138 (51.3%) 47 (58.8%) p=0.0171, 
1.374

Fatigue 181 (67.3%) 55 (68.8%) p=0.494, 
0.060

Depression 97 (36.0%) 28 (35.0%) p=0.862, 
0.030

Mood irritability 159 (59.1%) 42 (52.2%) p=0.294, 
1.102

Psychological 
health

85 (31.8 %) 16 (20.0 %) p=0.026, 
4.034

Cardiovascular 
health

39 (14.6%) 7 (8.8%) p=0.119, 
1.780

Gastrointestinal 
health

60 (22.5%) 15 (18.8%) p=0.294, 
0.462

n, frequency.
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were night shift workers (83%). Social and family life 
are significantly affected by night shift work compared 
with day shift work. The mean of the adverse effect 
of working hours on social life for night shift workers 
was 3.95 (SD=1.11), and for day shift workers was 3.61 
(SD=1.25), with p<0.030. Furthermore, family lives are 
more adversely affected for night shift workers than day 
shift workers, with a mean of 3.92 (SD=1.10) and 3.50 
(SD=1.21), respectively, p<0.006. However, working 
hours do not affect workers’ responsibility towards their 
family during an emergency, p<0.757 (see table 3).

Substance use
Around 78.3% of the participants reported that they used 
caffeine, while 23.2% reported that they smoked to cope 
with their work. Use of stimulant pills was the lowest at 
3.8% (table 4).

Quality and pattern of sleep
There is a significant difference between night shift and 
day shift healthcare. Around 71% of night shift workers 
reported having poor sleep quality compared with 50% of 
day shift workers (p=0.001). Night shift workers reported 
having more problem in falling asleep (52.2%) and 
staying asleep (53.0%) compared with day shift workers 
(p=0.014) and (p=0.002), respectively. In table  5, the 
self-reported quality and pattern of sleep among health-
care professionals divided by their type of shift work are 

reported. In terms of average sleeping hours per night, 
night shift works reported fewer sleep hours compared 
with day shift workers.

Healthcare professional specialty in relation to physical 
symptoms, psychological health perception, substance use, 
and quality and pattern of sleep
In the night shift group, there was a statistically significant 
difference between specialties in the proportion of health-
care professionals who suffered from headaches, in which 
nurses presented a statistically significant higher propor-
tion compared with physicians and applied healthcare 
professionals (p=0.009). However, there was no statistically 
significant difference between healthcare professionals in 
the day shift group in terms of physical symptoms.

Concerning psychological consequences, in the night 
shift group, using ANOVA test we found that there was a 
statistically significant difference in the mean job satis-
faction score between healthcare professionals, in which 
physicians and applied healthcare professionals showed a 
statistically significant higher mean score compared with 
nurses (p=0.039). In the day shift group, there was a statis-
tically significant difference in the mean score related to 
adverse effects of working hours on social life of healthcare 
professionals, in which physicians and applied healthcare 
professionals showed a statistically significant higher mean 
score compared with nurses (p=0.017).

There was no statistically significant difference in terms 
of stimulant substance use either in the night shift group 
or day shift group between healthcare professionals from 
different specialities. However, quality and pattern of 
sleep differed statistically in the night shift group between 
healthcare professionals from different specialities, in 
which a statistically significant higher proportion of 
nurses reported poor quality of sleep (not falling asleep 
and staying asleep, p=0.000 and p=0.022, respectively). 
In addition, there was a statistically significant difference 
in the sleeping hours between the two groups (refer to 
table 6).

Table 3  The psychosocial consequences of working hours 
among our healthcare professionals divided by modality of 
work

Questionnaire 
items, 
mean±SD

Night shift 
workers

Day shift 
workers

P value, 
t-test

Level of job 
satisfaction

3.48 (SD=1.04) 3.82 (SD=0.93) p=0.007, 
2.578

Level of safety 
performance

3.59 (SD=1.2) 3.63 (SD=1.07) p<0.761, 
0.286

Adverse effect 
of working hours 
on social life

3.95 (SD=1.11) 3.61 (SD=1.25) p<0.030, 
–2.337

Adverse effect 
of working hours 
on family life

3.92 (SD=1.10) 3.50 (SD=1.21) p<0.006, 
–2.925

Table 4  Stimulant substance uses among healthcare 
professionals divided by the modality of work

Substance, n 
(%)

Night shift 
workers

Day shift 
workers

P value, 
Pearson χ2

Caffeine 210 (78.9%) 60 (75.9%) p=0.335, 
0.331

Smoking 68 (25.6%) 12 (15.2%) p=0.035, 
3.687

Stimulants pills 12 (4.5%) 1 (1.3%) p=0.160, 
1.773

n, frequency

Table 5  Quality and pattern of sleep among our healthcare 
professionals divided by the modality of work

Questionnaire 
items, n (%)

Night shift 
workers

Day shift 
workers

P value, 
Pearson χ2

Poor sleep quality 189 (70.8%) 40 (50.0 %) p=0.001, 
4.782

Not falling asleep 140 (52.2%) 30 (37.5%) p=0.014, 
5.356

Not staying asleep 142 (53.0%) 27 (33.8%) p=0.002, 
9.125

Sleeping hours, N (%)

>8 hours 124 (46.1%) 26 (32.5%) p=0.037, 
6.62

6–8 hours 131 (48.7%) 52 (65%)

<6 hours 14 (5.2%) 2 (2.5%)

n, frequency.
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DISCUSSION
In this cross-sectional study, we found that night shift workers 
were more likely to have sleep disturbances, particularly in 
terms of initiating sleep, staying asleep and duration of sleep 
compared with day shift workers. Additionally, self-reported 
better sleep quality showed statistical significance favouring 
day shift workers.

Our cohort study was in concordance with a previously 
reported study in Saudi Arabia where it was found that 
shift healthcare workers had worse sleep quality based 
on the Pittsburgh Sleep Index score compared with their 
colleagues working day schedules.15 The high prevalence of 
poor sleep quality seems to persist to later age among night 
shift workers, even after retirement,16 and the long-lasting 
effects of sleep disturbances have detrimental consequences 
on several aspects of health, precipitating the need for 
intervention.9

Healthcare professionals tend to cope with sleep disorders 
and daytime fatigue symptoms by consuming caffeinated 
products and increasing the frequency of interrupted naps, 
which may further aggravate circadian rhythm disturbances 
and lead to physical and psychosocial deterioration.17 Most 
of the healthcare workers in our institute reported that 
they consume coffee but seldom use stimulant drugs. The 
circadian rhythm cycle is affected by endogenous biolog-
ical factors and light–dark cycle effects as phase shifts, 
change and resetting are regulated by photic stimulation, 
core body temperature and other physiological myocardial 
and neuronal activities.18 19 Permanent night shift workers 
have a greater ability to accommodate disrupted sleep and 
changing schedules, and they have reported having better 
sleep quality compared with rotating shift workers.20 These 
findings may suggest several interventions to improve sleep 
hygiene by introducing fixed schedules or slower changes 
to shift rotations to minimise biological clock disturbances.

Night shift work can cause health and social problems, such 
as psychophysiological problems (depression and anxiety), 
cardiovascular problems (hypertension and heart disease) 
and a lack of family communication.21 22 In our analysis, head-
aches and fatigue were the most commonly reported symp-
toms, which was similar to previous studies.23 24 However, the 
occurrence of chronic adverse effects depends on multiple 
factors such as age, duration of exposure or inappropriate 
behaviours. Our cohort was young and healthy, which may 
limit cardiovascular, metabolic, and gastrointestinal symp-
toms, or other comorbidities. This is supported by Ramin 
and colleagues6 who suggested that adverse chronic diseases 
occur less frequently in younger shift workers. The duration 
of exposure to night shift work is a significant factor and is 
linked to a higher risk of cardiovascular morbidity,25 26 meta-
bolic syndrome and obesity13 and gastrointestinal nutritional 
deficiencies.27 28 Our cohort of night shift workers had a 
higher smoking rate compared with their colleagues, which 
has also been observed anecdotally among shift workers and 
which may increase the risk cardiovascular disease.29

Although shift work has unfavourable effects on a person’s 
psychological health, there is little evidence linking rotating 
shifts or weekend shifts to psychological breakdown.21 30 31 

Our study did not show a significant difference between night 
shift workers and day shift workers. However, a recent 
systemic review that included prospective longitudinal 
studies revealed that night shift workers were at risk of devel-
oping depression and anxiety spectrum disorders; mothers 
and new parents were considered to be at highest risk.23 29

The negative association between job satisfaction and night 
shift work has been observed in the healthcare setting: night 
workers request more sick days and report frequent use of 
over-the-counter medications.32 This is similar to what was 
reported among our cohort where self-reported job satisfac-
tion was lower among night workers compared with day shift 
workers. Although we did not observe significant concern 
regarding safety outcomes, it has previously been found that 
resident physicians working the traditional 24-hour on-call 
shift are more prone to fatigue-related occupational hazards 
and motor vehicle accidents.33

Understandably, night shift work might affect family and 
social life substantially.34 This could be due to the inability 
to attend family and social gatherings due to working hours 
and the effect of the day after.35 In our study, self-reported 
family and social life satisfaction were lower among night 
shift workers compared with day shift workers, regardless 
of gender or marital status. This is in contrast to what was 
reported by Japanese nurses, who found that night shift work 
did not affect family conflicts or relationships, but rather that 
shift flexibility and child care had a significant impact on 
maintaining healthy family relationships.36

Work shift impact on healthcare professionals is not the 
same. This is highly influenced by their specialty, work 
load and ultimately the need and frequency of them being 
involved in night shifts.

A previous systematic review has reported that there is 
more risk on women compared with men in relation to 
work shift as in most hospitals the majority of caregivers and 
nurses are women.37

Recommended compensatory behaviour to minimise 
any expected negative impacts associated with shift work 
includes napping, practicing physical exercises, forward 
rotation (from mornings to afternoons to nights), social 
support and leader support.38

Limitations
The study design itself, a cross-sectional survey design, limited 
our ability to identify causality between study variables. A 
further limitation of this study was the lack of comparison 
with other samples collected in different hospitals, which 
may affect the generalisability of the study. We suggest that 
future studies be performed at a multicentre or at a national 
level, which might result in better generalisability.

CONCLUSION
In conclusion, our results revealed that night shift work was 
more likely to affect sleep patterns and quality, and that it 
affects night shift workers' psychological health and overall 
well-being. This concern ought to alert health organisations 
to consider the health and safety of their healthcare workers.
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