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ABSTRACT
Objectives  This study sought to conduct a systematic 
review of the literature on the impact of the COVID-19 
pandemic on sleep health among Middle Eastern 
and North African (MENA) populations, understudied 
geographic regions including with regards to sleep health.
Setting  A systematic literature search of studies 
published from inception to 27 March 2022 was conducted 
on multiple databases using developed keywords.
Participants  Studies were included if they (1) 
investigated one or more aspects/dimensions of sleep 
health as an outcome (eg, sleep duration, sleep quality, 
sleep problems); (2) measured the impact of a COVID-19 
pandemic-related domain (eg, impact of quarantine, work 
from home, lifestyle changes); (3) focused on at least 
one MENA region population; (4) were peer-reviewed; (5) 
included ≥100 participants; (6) were written in English and 
(7) had full-text article publicly available.
Primary and secondary outcomes measured  Primary 
outcomes were sleep duration, sleep quality and sleep 
problems.
Results  In line with Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines, 164 
studies were included for data extraction. The Newcastle-
Ottawa scale for cross-sectional studies was used to 
assess the quality of the studies. Overall, the COVID-19 
pandemic significantly impacted sleep duration, sleep 
quality and presence and severity of sleep disorders in 
MENA populations, including adults, children, students, 
healthcare workers and people with chronic illnesses. The 
directionality and strength of associations, as well as the 
determinants of sleep health, varied by subpopulations.
Conclusions  Longitudinal studies are needed to 
understand the longer-term impact of the COVID-19 
pandemic on the sleep health of MENA populations. 
Sleep health interventions and policy measures should be 
tailored to the need of each subpopulation.
PROSPERO registration number  CRD42022321128.

INTRODUCTION
The COVID-19 pandemic, which was 
announced as a Public Health Emergency 
of International Concern on 30 January 
2020, and a pandemic on 11 March 2020, 
continues to affect people’s lives around the 

globe. Given the nature of transmission of the 
SARS-CoV-2 virus, in addition to lack of medi-
cation or vaccines in the early response to the 
pandemic, many of the public health interven-
tions to prevent the transmission focused on 
physical distancing. Such measures included 
quarantine and lock-down orders. In turn, 
this affected people’s ability to do many social 
and physical activities, hence significantly 
impacting people’s 24 hours behavioural 
patterns. Further, pandemic-related stress 
also contributed to abrupt changes in lifestyle 
behaviours.1 2 For instance, Park et al reported 
that COVID-19 has had a negative impact on 
healthy and active lifestyles, as well as mental 
health and quality of life, among a sample of 
adults in South Korea.3

Research in the literature is demonstrating 
that among the many health outcomes and 
health behaviours that may be affected by 
the pandemic is sleep health.4–8 Prior studies 
among various populations have shown that 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Study design that enabled the capturing of a wide 
scope of evidence, including both quantitative and 
qualitative studies among a severely understudied 
population.

	⇒ Comprehensive literature search of five major elec-
tronic databases and reporting as per Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines.

	⇒ Studies included in this review used different meth-
ods for assessing sleep health, making it challeng-
ing to compare results between different studies 
and populations.

	⇒ Most included studies are cross-sectional in design, 
posing an intrinsic limitation to this review and mak-
ing it difficult to establish causation.
Inability to measure for national variations in quar-
antine policies between countries, which could have 
had varying effects on the health of the population.
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the pandemic affected a variety of sleep health domains, 
including sleep quality (SQ),9–11 sleep duration12 13 
and sleep disorders.7 14 For instance, in a longitudinal 
study in Spain, Martínez-de-Quel Óscar et al reported 
that perceived sleep problems significantly increased 
following the onset of the pandemic.15 Similarly, among 
400 students and university administration staff workers 
in Italy, the prevalence of insomnia increased from 24% 
prior to the pandemic to 40% during the pandemic. 
Similarly, difficulties in sleep initiation among the same 
sample increased from 15% to 42% from before to 
during the pandemic.16 A systematic review conducted 
in July 2020 showed that the prevalence of sleep prob-
lems during the COVID-19 pandemic is high and affects 
approximately 40% of people from the general and 
healthcare populations.17 In addition to the observed 
trend in sleep health outcomes, the pandemic may 
have exacerbated a number of stressors that can directly 
increase poor sleep health. For instance, research among 
several global populations has shown an increase in inti-
mate partner violence (IPV) due to lockdown measures, 
as well as economic and psychological stress brought 
about by the pandemic.18–20 In turn, IPV has been linked 
with poor SQ and sleep disturbances among different 
populations.21 22

Among Middle Eastern and North African (MENA) 
populations, the burden of non-communicable diseases 
has drastically increased from 1990 to 2010.23 The 
epidemiological profile of Middle Eastern countries 
closely resembles that of countries in western Europe, 
the USA and Canada, with health loss from most non-
communicable diseases, such as Cardio Vascular Disease 
(CVD) and cancer, increasing over the past 20 years.23 
However, Middle Eastern populations are faced with 
multiple challenges when attempting to deal with such 
an epidemiological profile. Indeed, political turmoil, 
conflict and corruption within states have led to chal-
lenges in implementing policies and laws, as well as 
adhering to them on a population level.24 In addition, 
while Middle Eastern populations are facing an epide-
miological challenge similar to that of the developed 
world, they continue to be understudied in public health 
research including sleep health research. In part, this is 
due to Arab countries having weak health information 
systems,25 26 which limits data availability and produces 
major challenges for sound research and evidence-based 
policy-making.

In addition, MENA countries epidemiological profile is 
characterised by high burden of psychosocial problems, 
including depression and anxiety.23 Non-communicable 
diseases and psychosocial problems, among other 
health outcomes, are consistently associated with sleep 
health.27–31 Consequently, this exacerbation in poor sleep 
health that may be brought about by the pandemic can 
increase the risk of other undesirable health outcomes 
among populations. This issue is of increased urgency in 
areas with underdeveloped health research infrastructure 
where there continues to be lack of full understanding of 

the health of the population, as is the case in the MENA 
region.

Given the evident impact the pandemic had on sleep 
health worldwide, as well as the well-documented asso-
ciation between sleep health and the leading causes of 
morbidity and mortality, it is important to understand 
this association among Middle Eastern populations. 
This systematic review sought to investigate the associ-
ation between COVID-19-induced national lockdowns 
and different domains of sleep health among MENA 
populations. To the best of our knowledge, this is the 
first systematic review investigating sleep health among 
Middle Eastern populations in the context of COVID-
19. In addition, and while there are several reviews 
examining sleep health domains in developed coun-
tries,32 33 there continues to be a lack of reviews studying 
sleep health in MENA countries, which collectively repre-
sent ~600 million of the word population. In fact, this 
systematic review would be the first to summarise the liter-
ature on the sleep health of MENA populations, filling an 
important gap in the literature.

METHODS
A systematic literature search was performed following 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines.34 On 27 March 2022, we 
conducted a systematic literature review on five different 
databases, namely PubMed, MEDLINE, Embase, CINAHL 
and Web of Science. A set of specific keywords and MeSH 
terms was developed and is shown in online supplemental 
table S1. The protocol of this systematic review is regis-
tered with PROSPERO (international prospective register 
of systematic reviews) with the ID CRD42022321128. 
The protocol for this review can be publicly accessed on 
PROSPERO webpage.

Search strategy and selection criteria
The authors developed a set of keywords relevant to 
the research question and the population investigated. 
Boolean operators were used to ensure full inclusion of 
words within the keywords used Using Endnote refer-
encing software, retrieved articles were entered and 
duplicates were identified and removed. Following that, 
articles were entered into Rayyan, a free web-tool for 
screening articles for systematic reviews. As shown in 
figure 1, title and abstract screening were conducted by 
two investigators (OAT and YAA-A) independently. Next, 
full-text articles were accessed and screened in more 
depth. Conflicts were solved by discussion on the conclu-
sion of the screening process. The articles included were 
deemed eligible against the following criteria: (1) inves-
tigated an aspect sleep health as an outcome of interest 
(eg, sleep duration, quality and presence of a sleep 
problem or disorder); (2) investigated a domain related 
to the COVID-19 pandemic induced lifestyle changes 
(eg, lockdown, online schooling); (3) focused on at least 
one MENA population (online supplemental table S2) 
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includes a list of all MENA countries included); (4) were 
peer-reviewed; (5) sample size ≥100 participants (6) were 
written in English; (7) had full-text article publicly avail-
able. Similarly, articles were excluded if they met at least 
one of the following: (1) were not written in English; (2) 
were not peer-reviewed (3) did not have full-text available; 
(4) were systematic or narrative review in design. Where 
multiple articles reported data from the same dataset, we 
selected the article with the largest numbers of variables 
included and excluded the other articles as duplicates. 
Finally, there were no restrictions on the nature of data 
reported and both qualitative and quantitative studies 
were included in this review. Of note, prior to conducting 
our systematic search, an initial literature search was 

conducted by the authors to identify systematic reviews of 
sleep in relation to COVID-19 pandemic.

Data extraction
Data extraction was done following a tabulated form. 
Two reviewers (OAT and YAA-A) collectively performed 
the data extraction into a template table. Conflicts were 
resolved through a discussion and where necessary, a third 
reviewer. Data were categorised based on subpopulations 
identified, including adults, children, healthcare workers 
(HCWs), students and people with chronic illnesses. 
Other dimensions collected for each study included: (1) 
the first author and year of publication (eg, reference); 
(2) location of the study (city and/or country); (3) study 

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses study selection flow diagram outlining the 
literature review process when searching for articles on PubMed and Web of Science.



4 Al-Ajlouni YA, et al. BMJ Open 2022;12:e066964. doi:10.1136/bmjopen-2022-066964

Open access�

population of interest; (4) study sample size; (5) study 
design; (6) sleep health measurement tool; (7) sleep 
health domains and (8) main findings summarised.

Data presentation
All data extracted from identified studies were presented 
in a tabulated form organised according to the different 
subpopulations identified among MENA populations. 
This included: (1) adults; (2) children; (3) HCWs; (4) 
students and (5) people with chronic illnesses. Main 
summary findings were presented in the tables, in addi-
tion to identifying specific factors that were associated 
with poor sleep health outcomes.

Quality appraisal
Given that the majority of the studies identified were cross-
sectional in design, The Newcastle-Ottawa scale (NOS) 
was used to assess the quality of the studies. Two reviewers 
(YAA-A and OAT) independently assessed the risk of bias 
in all cross-sectional studies. Where necessary, conflicts in 
scoring were resolved by discussion. Only cross-sectional 
studies were scored against the NOS, yielding a total of 
157 studies for risk assessment. The NOS was developed 
to assess the quality of non-randomised studies according 
to different domains of the studies, including the study’s 
design, content and ease of use directed to the task of 
incorporating the quality assessments in the interpretation 
of meta-analytic results. Following NOS, the studies were 
scored against seven different categories, including (1) 
selection (four subcategories, four stars maximum); (2) 
comparability (one subcategory; two stars maximum); (3) 
outcome (two subcategories; three stars maximum). The 
full list of adapted questions from the NOS is attached as 
online supplemental file 1. In addition, the results of the 
NOS assessment for our included cross-sectional studies 
are shown in online supplemental table S3.

Patient and public involvement
Patients and public were not involved in the design and 
conduct of this research

RESULTS
Search results
As illustrated in figure 1, the systematic literature search 
yielded 683 studies from PubMed, 152 studies from 
MEDLINE, 285 studies from Embase, 63 studies from 
CINAHL and 110 studies from Web of Science, resulting 
in a total of 1293 studies. After removing duplicates 
(n=338), 955 articles were screened independently by two 
investigators for title and abstract to determine relevance 
to our research question. This step excluded an additional 
721 articles either because they did not investigate sleep 
health as one of the outcomes (n=535), did not include 
people from the Middle East, (n=153) or were not peer-
reviewed (n=33). After this step, two independent inves-
tigators performed full-text screening on 234 potentially 
relevant articles. A total of 70 studies were excluded at 

this stage, mainly due to studies with unavailable full-text 
article (n=14), studies not reporting sleep health as an 
outcome (n=24), studies conducted explicitly outside the 
Middle East (n=24) or had a sample size of less than 100 
participants (n=8). As a result, a total of 164 articles were 
included in this review.

Study characteristics
The sample size of all included studies (n=164) ranged 
from 103 to 20 697 participants. Online supplemental 
table S4 presents a full list of all included studies and 
their extracted data. Furthermore, studies included were 
conducted across 17 Middle Eastern countries, including 
Turkey (n=44), Saudi Arabia (n=33), Iran (n=16), Israel 
(n=12), Jordan (n=12), Egypt (n=10), Oman, (n=6), 
United Arab Emirates (n=6), Lebanon (n=6), Kuwait 
(n=4) and Qatar (n=2). Only one study was conducted 
in each of the following countries: Bahrain, Palestine, 
Cyprus and Iraq. In addition, 11 studies included samples 
from multiple countries at once, including Syria, Yemen, 
Iraq and others.

Quality appraisal
Most studies in this review were cross-sectional in design 
(n=156). All other study designs were longitudinal (n=8). 
Online supplemental table S3 presents the full NOS 
results for all studies assessed for bias, determined using 
the NOS protocol outlined in the Methods section. Most 
studies were moderate in quality.

Sleep health outcomes by subpopulation
Data from all eligible studies was organised according 
to population type, with a total of five subpopulations. 
These included studies focusing on adults in the general 
population (n=74), HCWs (n=47), students (n=21), chil-
dren (n=15) and people with chronic illnesses (n=7). For 
all populations, qualitative data synthesis was conducted 
with a focus on three main domains: sleep duration, SQ 
and sleep disorders.

Adults
Across the studies conducted among adults (n=74), the 
sample size ranged from 103 to 14 171 participants.

Sleep duration
Studies consistently reported that the pandemic nega-
tively impacted the sleep duration of Middle Eastern 
adults.35–43 In a global study including 5896 adults from 
11 MENA countries, 49.6% of participants reporting that 
they were sleeping less than 7 hours and 53.2% reporting 
10 or more hours of sleep.35 In Egypt, 23.1% of adults 
younger than 30 years old reported inadequate sleeping 
(< 6 hours/day).44 In terms of determinants of sleep dura-
tion among adults, data from Jordan revealed an increased 
burden of short sleep duration among males compared 
with females. Similarly, participants with higher educa-
tion levels reported decreased daytime sleeping hours.45 
In terms of relationship status, individuals who reported 

https://dx.doi.org/10.1136/bmjopen-2022-066964
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being single had significantly increased amount of sleep 
compared with married individuals.45

Sleep quality
SQ was altered for both COVID-19 patients and healthy 
individuals.46 The Pittsburgh Sleep Quality Index (PSQI) 
score during lockdown was predominantly influenced by 
sleep-onset latency, sleep efficiency and total sleep time.47 
Factors associated with reduced SQ included changes in 
sleeping habits, anxiety, fear driven by COVID-19 news 
and lack of treatment knowledge, female gender, monthly 
income, isolation,48 perceived income, hours spent 
outdoors, the number of familiar people with COVID-19 
and history of depression.49

Sleep problems
Most families reported disrupted sleep patterns.50 When 
quarantine period started in Saudi Arabia, one-fifth expe-
rienced new-onset nightmares, more significant among 
females.51 In a global cross-sectional study including a 
number of Middle Eastern countries, around 33.3% of 
respondents reported feeling lazy and less energised 
during the pandemic, as opposed to 4.7% before the 
pandemic.52 The prevalence of insomnia, anxiety, depres-
sion and obesity increased with increasing phone screen 
time among university students. Of all countries, Iran 
reported the highest prevalence of insomnia among 
adults (55.2%).46 53 Finally, in a Turkey-based study among 
pregnant women, mild sleepiness was found in 88.2% of 
participants (n=356), while severe sleepiness was reported 
in 11.8% of the same sample.54

Children
A total of 15 studies assessed sleep health among chil-
dren. The sample size of studies ranged from 309 to 
20 697 participants.

Sleep duration
Most studies in the literature reported a change in the 
sleeping duration among children, with varying directions 
of change (eg, increased or decreased duration). In Saudi 
Arabia and Jordan, decreased sleep was reported among 
children’s populations.55 56 Moreover, sleep duration in 
Israel increased for 13.4% of participants, decreased for 
51.1% and remained unchanged for 35.1%. Sleeping 
less than 7 hours decreased from 41.4% to 5.4%, while 
sleeping more than 10 hours significantly increased from 
4.8% to 49.7%.57 In Iran 13.4% of children, mostly from 
urban areas, reported that they had five or fewer hours 
of sleep.58

Sleep quality
In Tukey, 61.5% of children experienced sleeping changes 
due to the pandemic.59 Almhizai et al demonstrated 
that older participants woke up more frequently during 
their sleep compared with children.60 In Israel, 41.4% of 
children developed sleeping difficulties.61 Similarly, in 
another Israeli study, 60% of mothers reported that their 
child’s sleeping patterns had changed drastically and 

reported higher levels of anxiety traits associated with 
sleep changes.

Sleep problems
Sleep disorders were reported in all studies among chil-
dren. In Turkey, the prevalence of sleep disturbances 
among children was 55.5% and significantly associated 
with 6–8 years of age and poor family relationships. The 
most common sleep disturbances were bedtime resistance 
(51.9%) and sleep onset delay (61.4%).62 Sleep distur-
bances were more common in children of parents who 
felt helpless, apprehensive and frightened during the 
pandemic,62 and children whose parents were divorced.60 
The direct effect of trauma scores on sleep problems, the 
direct effect of sleep problems on chronotype scores and 
on oppositional defiant disorder symptom scores were 
significant.63

Healthcare workers
A total of 47 studies assessed sleep health among HCWs in 
all Middle Eastern countries listed in the study character-
istics, except Palestine, Cyprus and Iraq. The sample size 
of studies ranged from 105 to 2331 participants.

Sleep duration
Sleep duration significantly decreased for HCWs in 
most countries, except Israel, where medical residents 
treating COVID-19 reported longer sleep duration.64 In 
Egypt, both physicians on the front line and others were 
at risk of falling asleep, staying asleep or sleeping exces-
sively.65 Furthermore, there was a statistically significant 
decrease in sleeping hours among HCWs with severe and 
extremely severe depression.66 Those with higher levels of 
health anxiety related to COVID-19 were working more 
days weekly and had lower sleeping hours.67 Female sex, 
age ≤30 years, attending emergency and night shifts, 
watching/reading COVID-19 news ≥2 hours/day, and not 
getting emotional support from family, society and hospi-
tals were associated with a high likelihood of inadequate 
sleeping HCW in Egypt.68

Sleep quality
Most studies reported poor and reduced SQ, as measured 
by the PSQI, with poor SQ prevalence ranging from 
48.4%69 to 96.1%.70 Both, front line HCWs and non-front 
line HCW reported poor SQ and/or had moderate-severe 
stress.71 In Saudi Arabia poor SQ levels were highest 
among front-line HCWs (emergency departments, inten-
sive care units and wards).72 The most negatively scored 
components of SQ included sleep latency, duration and 
efficacy. Poor SQ was more prevalent among females, 
nurses, hospital workers, front-line workers, individuals 
with <5 years of work experience, those with low social 
support and individuals with increased traumatic stress 
levels.73

Sleep problems
HCWs between 31 and 40 years old treating COVID-19 
were at higher risk of severe insomnia, compared with 
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those above 40 years old.74 In Turkey, insomnia inci-
dence was 1.5 times higher for HCWs in the front line 
and significantly higher among those working in the ‘area 
of final diagnosis’.75 In a tertiary care hospital in Oman, 
the majority of HCWs (60.2%) aged 34.8 ± 5.7 years and 
with less working experience (11.9 ± 5.9 years) reported 
clinical insomnia during the pandemic.76 Mean Insomnia 
Severity Index score in Turkey was significantly higher 
among HCWs working in COVID-19 clinics and intensive 
care units and among nurses.73

Students
A total of 21 studies with sample sizes ranging from 152 to 
17 008 participants assessed sleep health among students.

Sleep duration
Among a large cohort of medical and science univer-
sity students in Jordan, 44.2% of participants (n=1019) 
reported reduction in their sleeping hours.77 Another 
study reported a statistical increase of total sleeping time 
from 6.6±2.3 hours/day to 8.3±2.7 hours/day.78 In Israel, 
a significant reduction in sleep duration from lockdown 
to postlockdown period for workdays and weekends was 
reported.79

Sleep quality
Furthermore, 85.55% of students reported poor SQ and 
67.9% were females. It was found that sleep disturbance 
and daytime dysfunction were poorer in students with 
higher body mass index ranges.80 In Saudi Arabia, 25.9% 
of a sample of students reported poor SQ, 22.7% felt 
tired during the day, 9.3% had nightmares and 5.2% had 
poor dreams.81 Furthermore, extended quarantine nega-
tively affected SQ of three-quarters of the undergraduate 
students in Jordan, with poor SQ reported in nearly half 
of the same sample.82 In addition, about one-third of the 
same sample reported sleeping late and waking up more 
frequently.82

Sleep problems
In Saudi Arabia, 22% of students had trouble falling 
asleep, 17.9% waking up during the night and 8.8% 
waking up early in the morning.81 Students reported 
a statistically high level of insomnia with a high level of 
depression, anxiety and perceived stress. Undergraduate 
students reported statistically more insomnia symptoms 
with a lower level of psychological resilience.81 Further-
more, lockdown in Turkey led to sleeping later, waking 
up frequently and failing to fall asleep.83 In Saudi Arabia, 
medical students reported Narcolepsy (51.6%), insomnia 
(31.5%) and circadian rhythm sleep disorder (22.4%) as 
the most prevalent sleep disorders.84 Furthermore, a statis-
tically significant increase of night sleep interruptions was 
reported during COVID-19. In Jordan, students experi-
enced increased insomnia, shallow sleep, nightmares or 
insufficient sleep, and these disorders were reported in 
significantly more females than males.85

People with chronic illnesses
A total of seven cross-sectional design studies assessed 
sleep health among the population with special condi-
tions. The sample size of studies ranged from 145 to 
2223 participants. Those studies focused on a variety of 
chronic illnesses, including epilepsy (n=1), neurological 
conditions (n=1), cancer (n=1), musculoskeletal diseases 
(n=1), spine illnesses (n=1), rhematic disease (RD) (n=1), 
and multiple sclerosis (MS) (n=1).

Sleep duration
In Saudi Arabia, 71.2% of patients with epilepsy experi-
enced significant changes in their sleep.86 87 Almost half 
of them had been seizure-free in the 3 months prior to 
the pandemic. Furthermore, 9.6% of patients surveyed 
reported more sleep than usual, 2.6% reported less sleep 
and 0.6% reported intermittent sleep.86 87

Sleep quality
Quality of sleep among different patient groups, as 
measured by PSQI, was affected during the pandemic. 
In Turkey, for patients with musculoskeletal pain, PSQI 
revealed a weak correlation with pain levels in all body 
parts.88 Quality of sleep was found to be bad for 58.7% 
patients with cancer.89 Depression, anxiety and defec-
tive SQ levels for pregnant women (mean age was 
30.17 ± 5.47 years) who were previously in quarantine was 
significantly higher.90 SQ among patients with MS was 
significantly impaired during the pandemic too.91

Sleep problems
Although patients reported different experiences, a 
certain degree of sleep disorders was reported among 
almost all patients. In Jordan, Athamneh et al reported 
that 37.5% of patients with chronic headaches reported 
changes in sleeping patterns during the COVID-19 
pandemic.92 Finally, the frequency of sleep problems in 
patients with RD was significantly higher than that of 
non-patients, but significantly lower than that reported in 
hospital workers.93

DISCUSSION
This systematic review of the literature explored the 
impact of the COVID-19 pandemic on sleep health 
among populations in the Middle East. To the best of our 
knowledge, this is the very first systematic review on sleep 
health among any Middle Eastern population, and one of 
the first reviews to pool evidence on sleep health during 
the ongoing COVID-19 pandemic. The findings of our 
systematic review suggest that across all subpopulations 
(eg, adults, children, students, HCWs and people with 
chronic illnesses), the COVID-19 pandemic had a drastic 
negative Impact on sleep duration, SQ and prevalence of 
sleep disorders.

Sleep duration was negatively impacted in all popu-
lations investigated, whereby the prevalence of short or 
long sleep seems to have increased. Similarly, SQ in all 
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populations decreased drastically. Studies reported a 
consistent association between sociodemographic vari-
ables (eg, being single,40 43 94 95 low education levels,94–99 
unemployment during the pandemic,100 female 
gender,40 48 low social support73 101 and poorer SQ). 
Furthermore, with regard to sleep problems, insomnia 
was the most reported sleeping problem across studies. 
Higher prevalence of insomnia and other sleep disorders 
was observed among younger participants, those with a 
diagnosed mental disorder, unmarried participants and 
undergraduate students.102 Such findings suggest that 
psychological stressors, which may have been exacer-
bated by the pandemic,103 104 are associated with sleep 
problems and contributed to its high prevalence during 
the pandemic. Moreover, women reported higher rates 
of insomnia compared with men. Interestingly, there 
was an observed positive association between lockdown 
duration and the prevalence of insomnia. Finally, among 
people with chronic illnesses, reversal of sleeping pattern 
(eg, initiating sleep after sunrise) was the most frequent 
change in sleep habits.86

When comparing different sub-populations in this 
study, HCWs’ sleep health was the most impaired during 
the pandemic compared with other subpopulations. 
While in other populations sleep duration was affected 
with no specific trend, HCWs demonstrated predomi-
nantly decreased sleep duration. Furthermore, in addi-
tion to reduced sleep duration, front line HCWs reported 
the lowest SQ. Among HCWs, being on the front line, 
being younger and having less experience working were 
all associated with increased insomnia prevalence. Nurses 
experienced emotional exhaustion and burn-out levels 
increased in line with insomnia.105 Long shifts, busy 
working conditions and less sleep disturbed their sleeping 
patterns and made HCWs feel tired.

Our findings are consistent with prior research in 
other populations.7 17 106 107 For instance, Jahrami et al 
reported an increased burden of sleep problem during 
the COVID-19 pandemic in early 2021, with approxi-
mately 40% of the general population reporting sleep 
problems.17 Similarly, and consistent with our findings 
among Middle Eastern front-line workers, a meta-analysis 
conducted by Salari et al, showed that HCWs are more 
vulnerable to sleep disturbances during the pandemic.107 
This finding was associated with increased workplace 
stress and was shown in both nurses and physicians.107

The findings of this systematic review are important 
for public health policy and for directing intervention 
measures. Given that sleep is a risk factor for the leading 
causes of death including CVD, hypertension, diabetes, 
obesity, etc, interventions that promote sleep health 
are of high public health relevance, particularly in the 
current pandemic era. Such interventions can include 
social and administrative support, workplace inter-
ventions,108 providing education that emphasises the 
importance of sleep behaviour, encouraging promoting 
behaviours and relaxation strategies. The differences 
in impact and severity of sleep health problems among 

different subpopulations, as identified in this study, 
suggest that policies and interventions should be tailored 
to each population. Some authors have already suggested 
emergency management measures that should be taken 
to improve the quality of sleep in first line HCWs during 
a pandemic: strengthen exercise intervention, psycholog-
ical counselling, drug intervention treatment strategies if 
necessary and other.109 Similarly, sleep problems in child-
hood are linked with impaired motor and cognitive skills, 
as well as with difficulties in academic activities, emotional 
regulation, quality of life, growth, body composition and 
immune function.110 A daily routine is a fundamental 
aspect of children’s development of healthy behaviours 
and adequate energy levels. Interventions that focus on 
health promotion and advocating for healthy sleeping 
patterns among children, especially as it relates to other 
health behaviours development, should be implemented.

In addition to intervention efforts to address poor 
sleep among MENA populations, there is a strong need 
to understand barriers to adequate sleep among each 
subpopulation. The current literature provides evidence 
regarding barriers to adequate sleep focuses primarily 
on western populations. This includes environmental 
factors (eg, decreased green space),111 112 social factors 
(eg, decreased social cohesion,113 decreased safety)114–116 
and ambient factors (eg, increased air pollution,117–121 
increased noise).122 However, there continues to be a 
lack of data on this topic in the MENA region despite 
high prevalence of poverty, gender inequality, political 
turmoil, violence and other factors that are strongly 
linked with PTSD and other psychological factors, which 
are known to affect sleep.123 124 The unique social, struc-
tural and environmental context of the MENA region, in 
addition to the demonstrated exacerbation of poor sleep 
health by the pandemic, highlights why increased efforts 
to understand and address sleep health, particularly post-
pandemic, is relevant for MENA populations.

Strengths, limitations and future research
This review is the first systematic review of the literature 
regarding the effects of COVID-19 pandemic on the sleep 
health of Middle Eastern populations. In addition, this 
paper provides a robust qualitative synthesis of data to 
include a wide scope of research on the topic published 
to date. This review covers a wide range of outcomes (eg, 
any study that reported a sleep health-related domain), 
includes only peer-reviewed articles as the source of infor-
mation of high quality, and incorporates a wider scope 
of studies and populations. Despite those strengths, this 
study is not without noteworthy limitations that must be 
considered when interpreting our results. First, most 
included studies are cross-sectional in design, which poses 
an intrinsic limitation given the design. For instance, it is 
not possible to establish causation with such studies. In 
addition, most of the studies use self-reported surveys. 
Given the rapidly evolving situation with the pandemic 
(eg, lockdown measures, changes in epidemiology of 
COVID-19), this approach seemed the most suitable to 
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collect data rapidly. However, this introduces several limita-
tions including self-selection bias, recall bias and social 
desirability bias.125–127 Another limitation specific to the 
design of this review is that it excludes studies conducted 
in languages other than English. Moreover, quarantine 
requirements differed across different countries within 
the MENA region, which could have had varying effects 
on the health of the population. This variation was chal-
lenging to capture and control for within our review and 
must be a consideration when interpreting our results.

Furthermore, studies included in this review used 
different methods for assessing sleep health, which varied 
across populations. Mainly, this included subjective 
measures, including a variety of tools to measure sleep 
health (eg, PSQI, Insomnia Severity Index). In turn, 
this makes it challenging to compare results between 
different studies and different populations. In addition, it 
is important to note that no study included in this review 
used objective tools to measure sleep health (eg, actig-
raphy), and many studies used tools that do not have 
demonstrated validity or reliability in the context of sleep 
health measurement (eg, surveys developed by authors 
of the study). Consequently, future research should focus 
on using objective tools to measure sleep health. If not 
feasible, subjective tools with demonstrated reliability 
and validity are preferred. Finally, future research should 
continue to understand the long-term impacts of the 
abrupt change in lifestyle brought about by the COVID-19 
pandemic on Middle Eastern populations.

CONCLUSIONS
This review sought to review and investigate the evidence 
between COVID-19-induced lockdowns on sleep health 
among different populations in the MENA region. 
Given high burden of poor sleep that has been exac-
erbated by the COVID-19 pandemic, there is a strong 
need for tailored interventions to improve sleep health. 
Finally, and considering that Middle Eastern populations 
continue to be severely understudied in public health, 
future research should continue to investigate and 
explore the impact of the COVID-19 pandemic on public 
health in The Middle East, including longitudinal studies 
using objective measures to assess the impact of sleep on 
the health of MENA populations across their lives.

Acknowledgements  We would like to thank the authors of the respective studies 
included in this review, as well as the participants of those studies.

Contributors  YAA-A and OAT conceived the hypothesis. YAA-A and OT designed 
the study. YAA-A, OT, DD drafted the protocol. YAA-A designed the search 
strategy and performed the literature search. YAA-A, OAT and RM performed the 
article screening and data extraction. YAA-A, OAT and GS performed the quality 
assessment. All authors (YAA-A, OAT, GS, RM, NM and DD) had access to data and 
verified it, and contributed feedback to drafts of the manuscript. YAA-A and OAT 
shaped the manuscript with input from the entire team. YAA-A will be the guarantor 
of the content of the review including data analysis. All authors (YAA-A, OAT, GS, 
RM, NM and DD) contributed to revise work for important intellectual content, gave 
the final approval of the version to be published, and agreed on all aspects of the 
work, especially concerning its design, accuracy and integrity. The corresponding 

author confirms that all listed authors meet authorship criteria and that no others 
meeting the criteria have been omitted.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  Ethical approval for this specific systematic review is not 
applicable since data used were collected from previously published research in the 
literature. All studies included in this review received ethical approval prior to data 
collection by their primary investigator.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  All data relevant to the study are included in the 
article or uploaded as online supplemental information.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Yazan A Al-Ajlouni http://orcid.org/0000-0002-1718-4964

REFERENCES
	 1	 Wang C, Pan R, Wan X, et al. Immediate psychological 

responses and associated factors during the initial stage of 
the 2019 coronavirus disease (COVID-19) epidemic among the 
general population in China. Int J Environ Res Public Health 
20201729;17:1729.

	 2	 Dossett ML, Fricchione GL, Benson H. A new era for Mind-body 
medicine. N Engl J Med 2020;382:1390–1.

	 3	 Park K-H, Kim A-R, Yang M-A, et al. Impact of the COVID-19 
pandemic on the lifestyle, mental health, and quality of life of adults 
in South Korea. PLoS One 2021;16:e0247970.

	 4	 Jahrami HA, Alhaj OA, Humood AM, et al. Sleep disturbances 
during the COVID-19 pandemic: a systematic review, meta-analysis, 
and meta-regression. Sleep Med Rev 2022;62:101591.

	 5	 Yuksel D, McKee GB, Perrin PB, et al. Sleeping when the world 
locks down: correlates of sleep health during the COVID-19 
pandemic across 59 countries. Sleep Health 2021;7:134–42.

	 6	 Hisler GC, Twenge JM. Sleep characteristics of U.S. adults 
before and during the COVID-19 pandemic. Soc Sci Med 
2021;276:113849.

	 7	 Alimoradi Z, Broström A, Tsang HWH, et al. Sleep problems 
during COVID-19 pandemic and its' association to psychological 
distress: a systematic review and meta-analysis. EClinicalMedicine 
2021;36:100916.

	 8	 Lin YN, Liu ZR, Li SQ, et al. Burden of sleep disturbance during 
COVID-19 pandemic: a systematic review. Nat Sci Sleep 
2021;13:933–66.

	 9	 Kocevska D, Blanken TF, Van Someren EJW, et al. Sleep quality 
during the COVID-19 pandemic: not one size fits all. Sleep Med 
2020;76:86–8.

	 10	 Pinto J, van Zeller M, Amorim P, et al. Sleep quality in times of 
Covid-19 pandemic. Sleep Med 2020;74:81–5.

	 11	 Gupta R, Grover S, Basu A, et al. Changes in sleep pattern and 
sleep quality during COVID-19 lockdown. Indian J Psychiatry 
2020;62:370.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-1718-4964
http://dx.doi.org/10.3390/ijerph17051729
http://dx.doi.org/10.1056/NEJMp1917461
http://dx.doi.org/10.1371/journal.pone.0247970
http://dx.doi.org/10.1016/j.smrv.2022.101591
http://dx.doi.org/10.1016/j.sleh.2020.12.008
http://dx.doi.org/10.1016/j.socscimed.2021.113849
http://dx.doi.org/10.1016/j.eclinm.2021.100916
http://dx.doi.org/10.2147/NSS.S312037
http://dx.doi.org/10.1016/j.sleep.2020.09.029
http://dx.doi.org/10.1016/j.sleep.2020.07.012
http://dx.doi.org/10.4103/psychiatry.IndianJPsychiatry_523_20


9Al-Ajlouni YA, et al. BMJ Open 2022;12:e066964. doi:10.1136/bmjopen-2022-066964

Open access

	 12	 Kumari A, Ranjan P, Vikram NK, et al. A short questionnaire to 
assess changes in lifestyle-related behaviour during COVID 19 
pandemic. Diabetes Metab Syndr 2020;14:1697–701.

	 13	 Benham G. Stress and sleep in college students prior to and during 
the COVID-19 pandemic. Stress Health 2021;37:504–15.

	 14	 Peretti-Watel P, Alleaume C, Léger D. Anxiety, depression and sleep 
problems: a second wave of COVID-19. General psychiatry. 33, 
2020.

	 15	 Martínez-de-Quel Óscar, Suárez-Iglesias D, López-Flores M, 
et al. Physical activity, dietary habits and sleep quality before 
and during COVID-19 lockdown: a longitudinal study. Appetite 
2021;158:105019.

	 16	 Marelli S, Castelnuovo A, Somma A, et al. Impact of COVID-19 
lockdown on sleep quality in university students and administration 
staff. J Neurol 2021;268:8–15.

	 17	 Jahrami H, BaHammam AS, Bragazzi NL, et al. Sleep problems 
during the COVID-19 pandemic by population: a systematic review 
and meta-analysis. J Clin Sleep Med 2021;17:299–313.

	 18	 Moreira DN, Pinto da Costa M, da Costa MP. The impact of the 
Covid-19 pandemic in the precipitation of intimate partner violence. 
Int J Law Psychiatry 2020;71:101606.

	 19	 Agüero JM. COVID-19 and the rise of intimate partner violence. 
World Dev 2021;137:105217.

	 20	 Gosangi B, Park H, Thomas R, et al. Exacerbation of physical 
intimate partner violence during COVID-19 pandemic. Radiology 
2021;298:E38–45.

	 21	 Rauer AJ, El-Sheikh M. Reciprocal pathways between intimate 
partner violence and sleep in men and women. J Fam Psychol 
2012;26:470–7.

	 22	 Sanchez SE, Islam S, Zhong Q-Y, et al. Intimate partner violence 
is associated with stress-related sleep disturbance and poor sleep 
quality during early pregnancy. PLoS One 2016;11:e0152199.

	 23	 Mokdad AH, Jaber S, Aziz MIA, et al. The state of health in the Arab 
world, 1990-2010: an analysis of the burden of diseases, injuries, 
and risk factors. Lancet 2014;383:309–20.

	 24	 Guetat I. The effects of corruption on growth performance 
of the Mena countries. Journal of Economics and Finance 
2006;30:208–21.

	 25	 Organization WH. Country health information systems: a review of 
the current situation and trends. Geneva: WHO, 2011.

	 26	 Organization WH. Health systems priorities in the eastern 
Mediterranean region: challenges and strategic directions, 2004.

	 27	 Jarasvaraparn C, Zlomke K, Vann NC, et al. The relationship 
between sleep disturbance, quality of life and psychosocial 
functioning in pediatric patients with inflammatory bowel disease. 
Ann Gastroenterol Dig Disord 2018;1:9.

	 28	 Gómez-Olivé FX, Rohr JK, Roden LC, et al. Associations between 
sleep parameters, non-communicable diseases, HIV status and 
medications in older, rural South Africans. Sci Rep 2018;8:1–11.

	 29	 Basnet S, Merikanto I, Lahti T, et al. Associations of common 
chronic non-communicable diseases and medical conditions with 
sleep-related problems in a population-based health examination 
study. Sleep Sci 2016;9:249–54.

	 30	 Nowowiejska J, Baran A, Flisiak I. Mutual relationship between 
sleep disorders, quality of life and psychosocial aspects in patients 
with psoriasis. Front Psychiatry 2021;12:674460.

	 31	 Lies J, Mellor A, Jobson L, et al. Prevalence of sleep disturbance 
and its relationships with mental health and psychosocial issues in 
refugees and asylum seekers attending psychological services in 
Australia. Sleep Health 2019;5:335–43.

	 32	 Itani O, Jike M, Watanabe N, et al. Short sleep duration and 
health outcomes: a systematic review, meta-analysis, and meta-
regression. Sleep Med 2017;32:246–56.

	 33	 Jike M, Itani O, Watanabe N, et al. Long sleep duration and health 
outcomes: a systematic review, meta-analysis and meta-regression. 
Sleep Med Rev 2018;39:25–36.

	 34	 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. Ann 
Intern Med 2009;151:264–9.

	 35	 Abouzid M, El-Sherif DM, Eltewacy NK, et al. Influence of COVID-19 
on lifestyle behaviors in the middle East and North Africa region: a 
survey of 5896 individuals. J Transl Med 2021;19:129.

	 36	 Al-Musharaf S. Prevalence and predictors of emotional eating 
among healthy young Saudi women during the COVID-19 
pandemic. Nutrients 2020;12:2923–17.

	 37	 Al-Saleh MM, Alamri AM, Alhefzi AA, et al. Population healthy 
lifestyle changes in Abha City during COVID-19 lockdown, Saudi 
Arabia. J Family Med Prim Care 2021;10:809–15.

	 38	 Abed Alah M, Abdeen S, Kehyayan V. The impact of changes in 
work arrangements during COVID-19 pandemic on the lifestyle of 
Qatar's working population. J Occup Environ Med 2022;64:e53–9.

	 39	 Alghamdi AA, Alafif NO, BaHammam AS, et al. Nightmares' pattern 
and predictors among a Saudi university students during COVID-19 
pandemic. Int J Environ Res Public Health 2022;19:1776.

	 40	 Alharbi AS, Alshahrani SM, Alsaadi MM, et al. Sleep quality and 
insomnia during the COVID-19 lockdown among the Saudi public: a 
cross-sectional study. Saudi Med J 2021;42:384–90.

	 41	 Cheikh Ismail L, Hashim M, Mohamad MN, et al. Dietary habits and 
lifestyle during coronavirus pandemic Lockdown: experience from 
Lebanon. Front Nutr 2021;8:730425.

	 42	 Galali Y. The impact of COVID-19 confinement on the eating habits 
and lifestyle changes: a cross sectional study. Food Sci Nutr 
2021;9:2105–13.

	 43	 Hammouri H, Almomani F, Abdel Muhsen R, et al. Lifestyle 
variations during and after the COVID-19 pandemic: a cross-
sectional study of diet, physical activities, and weight gain among 
the Jordanian adult population. Int J Environ Res Public Health 
2022;19:1346.

	 44	 Arafa A, Mohamed A, Saleh L, et al. Psychological impacts of the 
COVID-19 pandemic on the public in Egypt. Community Ment 
Health J 2021;57:64–9.

	 45	 Alomari MA, Alzoubi KH, Khabour OF, et al. Sleeping habits during 
COVID-19 induced confinement: a study from Jordan. Heliyon 
2021;7:e08545.

	 46	 Alshumrani R, Qanash S, Aldobyany A, et al. Sleep quality and 
mental health in coronavirus disease 2019 patients and general 
population during the pandemic. Ann Thorac Med 2022;17:21–7.

	 47	 Romdhani M, Rae DE, Nédélec M, et al. COVID-19 Lockdowns: a 
worldwide survey of circadian rhythms and sleep quality in 3911 
athletes from 49 countries, with data-driven recommendations. 
Sports Med 2022;52:1–16.

	 48	 AlRasheed MM, Alkadir AM, Bin Shuqiran KI, et al. The impact of 
quarantine on sleep quality and psychological distress during the 
COVID-19 pandemic. Nat Sci Sleep 2021;13:1037–48.

	 49	 Torkian S, Akhlaghi E, Khosravi V, et al. Depression symptoms and 
sleep quality during COVID-19 outbreak in Iran: a national cross-
sectional study. Iran J Psychiatry Behav Sci 2021;15.

	 50	 Al Gharaibeh F, Gibson L. The impact of COVID-19 quarantine 
measures on the mental health of families. Journal of Social Work 
2022;22:655–73.

	 51	 Alghamdi AN, Alotaibi MI, Alqahtani AS, et al. BNT162b2 and 
ChAdOx1 SARS-CoV-2 post-vaccination side-effects among Saudi 
vaccinees. Front Med 2021;8:760047.

	 52	 Cheikh Ismail L, Osaili TM, Mohamad MN, et al. Eating habits and 
lifestyle during COVID-19 Lockdown in the United Arab Emirates: a 
cross-sectional study. Nutrients 2020;12:3314.

	 53	 Akbarpour S, Nakhostin-Ansari A, Sadeghniiat Haghighi K, et al. 
COVID-19 fear association with depression, anxiety, and insomnia: 
a national web-based survey on the general population. Iran J 
Psychiatry 2022;17:24–34.

	 54	 Keskin DD, Keskin S, Bostan S. Mental disorders among pregnant 
women during the COVID-19 pandemic. A cross-sectional study. 
Sao Paulo Med J 2022;140:87–93.

	 55	 Almugti HS, Alotaibi A, Almohammed A, et al. Impact of COVID-19 
on Saudi children: special focus on behavioral, social, and 
emotional aspects, 2020-2021. Cureus 2021;13:e19856.

	 56	 Al-Rahamneh H, Arafa L, Al Orani A, et al. Long-Term psychological 
effects of covid-19 pandemic on children in Jordan. Int J Environ 
Res Public Health 2021;18. doi:10.3390/ijerph18157795. [Epub 
ahead of print: 22 Jul 2021].

	 57	 Mekkawy LH. Psychological, nutritional and behavioral impact of 
COVID-19 Lockdown: a cross sectional study on Egyptian children. 
Psychiatry Investig 2022;19:110–6.

	 58	 Ranjbar K, Hosseinpour H, Shahriarirad R, et al. Students' attitude 
and sleep pattern during school closure following COVID-19 
pandemic quarantine: a web-based survey in South of Iran. Environ 
Health Prev Med 2021;26:33.

	 59	 Zengin M, Yayan EH, Vicnelioğlu E. The effects of the COVID-19 
pandemic on children's lifestyles and anxiety levels. J Child Adolesc 
Psychiatr Nurs 2021;34:236–42.

	 60	 Almhizai RA, Almogren SH, Altwijery NA, et al. Impact of COVID-19 
on children's and adolescent's mental health in Saudi Arabia. 
Cureus 2021;13:e19786.

	 61	 Ghanamah R, Eghbaria-Ghanamah H. Impact of covid-19 
pandemic on behavioral and emotional aspects and daily 
routines of Arab Israeli children. Int J Environ Res Public Health 
2021;18:2946–19.

	 62	 Ustuner Top F, Cam HH. Sleep disturbances in school-aged children 
6-12 years during the COVID-19 pandemic in Turkey. J Pediatr Nurs 
2022;63:125–30.

	 63	 Çetin FH, Uçar HN, Türkoğlu S, et al. Chronotypes and trauma 
reactions in children with ADHD in home confinement of 

http://dx.doi.org/10.1016/j.dsx.2020.08.020
http://dx.doi.org/10.1002/smi.3016
http://dx.doi.org/10.1016/j.appet.2020.105019
http://dx.doi.org/10.1007/s00415-020-10056-6
http://dx.doi.org/10.5664/jcsm.8930
http://dx.doi.org/10.1016/j.ijlp.2020.101606
http://dx.doi.org/10.1016/j.worlddev.2020.105217
http://dx.doi.org/10.1148/radiol.2020202866
http://dx.doi.org/10.1037/a0027828
http://dx.doi.org/10.1371/journal.pone.0152199
http://dx.doi.org/10.1016/S0140-6736(13)62189-3
http://dx.doi.org/10.1007/BF02761487
http://www.ncbi.nlm.nih.gov/pubmed/31119218
http://dx.doi.org/10.1038/s41598-018-35584-0
http://dx.doi.org/10.1016/j.slsci.2016.11.003
http://dx.doi.org/10.3389/fpsyt.2021.674460
http://dx.doi.org/10.1016/j.sleh.2019.06.002
http://dx.doi.org/10.1016/j.sleep.2016.08.006
http://dx.doi.org/10.1016/j.smrv.2017.06.011
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.1186/s12967-021-02767-9
http://dx.doi.org/10.3390/nu12102923
http://dx.doi.org/10.4103/jfmpc.jfmpc_1224_20
http://dx.doi.org/10.1097/JOM.0000000000002443
http://dx.doi.org/10.3390/ijerph19031776
http://dx.doi.org/10.15537/smj.2021.42.4.20200735
http://dx.doi.org/10.3389/fnut.2021.730425
http://dx.doi.org/10.1002/fsn3.2179
http://dx.doi.org/10.3390/ijerph19031346
http://dx.doi.org/10.1007/s10597-020-00701-9
http://dx.doi.org/10.1007/s10597-020-00701-9
http://dx.doi.org/10.1016/j.heliyon.2021.e08545
http://dx.doi.org/10.4103/atm.atm_191_21
http://dx.doi.org/10.1007/s40279-021-01601-y
http://dx.doi.org/10.2147/NSS.S313373
http://dx.doi.org/10.5812/ijpbs.108500
http://dx.doi.org/10.1177/14680173211011705
http://dx.doi.org/10.3389/fmed.2021.760047
http://dx.doi.org/10.3390/nu12113314
http://dx.doi.org/10.18502/ijps.v17i1.8046
http://dx.doi.org/10.18502/ijps.v17i1.8046
http://dx.doi.org/10.1590/1516-3180.2021.0356.27052021
http://dx.doi.org/10.7759/cureus.19856
http://dx.doi.org/10.3390/ijerph18157795
http://dx.doi.org/10.3390/ijerph18157795
http://dx.doi.org/10.30773/pi.2021.0248
http://dx.doi.org/10.1186/s12199-021-00950-4
http://dx.doi.org/10.1186/s12199-021-00950-4
http://dx.doi.org/10.1111/jcap.12316
http://dx.doi.org/10.1111/jcap.12316
http://dx.doi.org/10.7759/cureus.19786
http://dx.doi.org/10.3390/ijerph18062946
http://dx.doi.org/10.1016/j.pedn.2021.11.008


10 Al-Ajlouni YA, et al. BMJ Open 2022;12:e066964. doi:10.1136/bmjopen-2022-066964

Open access�

COVID-19: full mediation effect of sleep problems. Chronobiol Int 
2020;37:1214–22.

	 64	 Dolev T, Zubedat S, Brand Z, et al. Physiological parameters of 
mental health predict the emergence of post-traumatic stress 
symptoms in physicians treating COVID-19 patients. Transl 
Psychiatry 2021;11:169.

	 65	 Elghazally NM, Abdeldaim D. Depression among medical 
staff during the coronavirus disease-19 pandemic in Egypt: a 
comparative web-based cross-sectional study. Open Access 
Maced J Med Sci 2021;9:1578–85.

	 66	 Elgohary HM, Sehlo MG, Bassiony MM, et al. Depression among 
health workers caring for patients with COVID-19 in Egypt. Egypt J 
Neurol Psychiatr Neurosurg 2021;57:139.

	 67	 Abdelghani M, Alsadik M, Abdelmoaty A, et al. Sleep disturbances 
following recovery from COVID-19: a comparative cross-sectional 
study in Egypt. East Mediterr Health J 2022;28:14–22.

	 68	 Arafa A, Mohammed Z, Mahmoud O, et al. Depressed, anxious, and 
stressed: what have healthcare workers on the frontlines in Egypt 
and Saudi Arabia experienced during the COVID-19 pandemic?  
J Affect Disord 2021;278:365–71.

	 69	 Zarzour M, Hachem C, Kerbage H, et al. Anxiety and sleep quality 
in a sample of Lebanese healthcare workers during the COVID-19 
outbreak. Encephale 2022;48:496–503.

	 70	 Duru H. The continuing effect of COVID-19 pandemic on physical 
well-being and mental health of ICU healthcare workers in turkey: 
a single-centre cross-sectional Later-Phase study. J Intensive Care 
Med 2022;37:1206–14.

	 71	 Jahrami H, BaHammam AS, AlGahtani H, et al. The examination of 
sleep quality for frontline healthcare workers during the outbreak of 
COVID-19. Sleep Breath 2021;25:503–11.

	 72	 Meo SA, Alkhalifah JM, Alshammari NF, et al. Comparison of 
generalized anxiety and sleep disturbance among frontline and 
second-line healthcare workers during the COVID-19 pandemic. Int 
J Environ Res Public Health 2021;18:5727.

	 73	 Yılmaz M, Kıraç Y, Sahin MK. Sleep quality and related factors 
in a sample of Turkish healthcare workers during the COVID‐19 
pandemic: a cross‐sectional study. Int J Clin Pract 2021;75.

	 74	 Elkholy H, Tawfik F, Ibrahim I, et al. Mental health of frontline 
healthcare workers exposed to COVID-19 in Egypt: a call for action. 
Int J Soc Psychiatry 2021;67:522–31.

	 75	 Bulut D, Sefa Sayar M, Koparal B, et al. Which of US were more 
affected by the pandemic? the psychiatric impacts of the COVID‐19 
pandemic on healthcare professionals in the Province where the 
first quarantine units were established in turkey. Int J Clin Pract 
2021;75.

	 76	 Chan MF, Al-Shekaili M, Al-Adawi S, et al. Mental health outcomes 
among health-care workers in Oman during COVID-19: a cluster 
analysis. Int J Nurs Pract 2021;27:e12998.

	 77	 Elsalem L, Al-Azzam N, Jum'ah AA, et al. Stress and behavioral 
changes with remote E-exams during the Covid-19 pandemic: a 
cross-sectional study among undergraduates of medical sciences. 
Ann Med Surg 2020;60:271–9.

	 78	 Jalal SM, Beth MRM, Al-Hassan HJM, et al. Body mass index, 
practice of physical activity and lifestyle of students during 
COVID-19 Lockdown. J Multidiscip Healthc 2021;14:1901–10.

	 79	 Lan A, Kotler D, Kronfeld-Schor N, et al. Changes in sleep patterns 
of college students in Israel during COVID-19 lockdown, a sleep 
diaries study. Sleep Biol Rhythms 2022;20:309–14.

	 80	 Meo SA, Alkhalifah JM, Alshammari NF, et al. Impact of COVID-19 
pandemic on sleep quality among medical and general science 
students: King Saud University experience. Pak J Med Sci 
2022;38:639–44.

	 81	 Alyoubi A, Halstead EJ, Zambelli Z, et al. The impact of the 
COVID-19 pandemic on students' mental health and sleep in Saudi 
Arabia. Int J Environ Res Public Health 2021;18. doi:10.3390/
ijerph18179344. [Epub ahead of print: 04 Sep 2021].

	 82	 Saadeh H, Saadeh M, Almobaideen W, et al. Effect of COVID-19 
quarantine on the sleep quality and the depressive symptom levels 
of university students in Jordan during the spring of 2020. Front 
Psychiatry 2021;12:605676.

	 83	 Torun F, Torun SD. The psychological impact of the COVID-19 
pandemic on medical students in turkey. Pak J Med Sci 
2020;36:1355–-9..

	 84	 Abdelmoaty Goweda R, Hassan-Hussein A, Ali Alqahtani M, et al. 
Prevalence of sleep disorders among medical students of Umm Al-
Qura University, Makkah, Kingdom of Saudi Arabia. J Public Health 
Res 2020;9:45–9.

	 85	 Kheirallah K, Bloukh S, Khasawneh W, et al. Medical students' 
relative immunity, or lack thereof, against COVID-19 emotional 
distress and psychological challenges; a descriptive study from 
Jordan. F1000Res 2021;10:297.

	 86	 Alkhotani A, Siddiqui MI, Almuntashri F, et al. The effect of 
COVID-19 pandemic on seizure control and self-reported stress on 
patient with epilepsy. Epilepsy Behav 2020;112:107323.

	 87	 Alhurishi SA, Almutairi KM, Vinluan JM, et al. Mental health 
outcomes of healthcare providers during COVID-19 pandemic 
in Saudi Arabia: a cross-sectional study. Front Public Health 
2021;9:625523.

	 88	 Karatel M, Bulut ZI, Sari EO, et al. The profile of musculoskeletal 
pain and its associations with sleep quality and depression during 
the COVID-19 in turkey. Korean J Pain 2022;35:78–85.

	 89	 Güç ZG, Alacacıoğlu A, Yazır MG, et al. Being a cancer patient 
during the time of COVID-19: impact of the pandemic on the anxiety 
and the sleeping quality of oncology patients. Chemotherapy 
2022;67:29–36.

	 90	 Çolak S, Gürlek B, Önal Özgür, et al. The level of depression, 
anxiety, and sleep quality in pregnancy during coronavirus disease 
2019 pandemic. J Obstet Gynaecol Res 2021;47:2666–76.

	 91	 Yeni K, Tulek Z, Terzi M. A year with the fear of COVID-19 in multiple 
sclerosis patients: examination of depression, sleep quality and 
quality of life before and after the pandemic. Mult Scler Relat Disord 
2022;57:103370.

	 92	 Athamneh M, Sa'di Q, Aldabbour B, et al. Knowledge, attitudes, 
and impact of COVID-19 pandemic among neurology patients in 
Jordan: a cross-sectional study. Egypt J Neurol Psychiatr Neurosurg 
2021;57:119898.

	 93	 Seyahi E, Poyraz BC, Sut N, et al. The psychological state 
and changes in the routine of the patients with rheumatic 
diseases during the coronavirus disease (COVID-19) outbreak 
in turkey: a web-based cross-sectional survey. Rheumatol Int 
2020;40:1229–38.

	 94	 Younes S, Safwan J, Rahal M. Effect of COVID-19 on mental health 
among the young population in Lebanon. Encephale 2021.

	 95	 Duran S, Erkin Özüm. Psychologic distress and sleep quality 
among adults in turkey during the COVID-19 pandemic. Prog 
Neuropsychopharmacol Biol Psychiatry 2021;107:110254.

	 96	 Alqahtani SS, Banji D, Banji OJF. A survey assessing sleep 
efficiency among Saudis during COVID-19 home confinement using 
the Pittsburgh sleep quality index: a call for health education. Saudi 
Pharm J 2021;29:692–8.

	 97	 Cigiloglu A, Ozturk ZA, Efendioglu EM. How do older adults 
react to coronavirus disease 2019? European Geriatric Medicine 
2020;11:S101.

	 98	 Aslan S, Dinç M. Examining the relationship between nurses' fear 
levels and insomnia during the COVID-19 pandemic in turkey. 
Perspect Psychiatr Care 2022;58:54–60.

	 99	 Çakmak HSG. Early phase of COVID-19 quarantine impacted 
insomnia symptoms in Turkish families. Sleep Sci 2022;15:195–202.

	100	 Al-Mutawa N, Al-Mutairi N. Impact of COVID-19 pandemic and 
Lockdown measures on the mental health of the general population 
in the Gulf cooperation Council states: a cross-sectional study. 
Front Psychiatry 2021;12:801002.

	101	 Mousavi M, Ahmadi N, Seyedhosseini Ghaheh H, et al. 
Psychological impact of COVID-19 on health-care workers: a 
multicenter cross-sectional study. J Res Med Sci 2021;26:77.

	102	 Barbato M, Thomas J. In this together: psychological wellbeing of 
foreign workers in the United Arab Emirates during the COVID-19 
pandemic. Int J Psychol 2021;56:825–33.

	103	 Robillard R, Saad M, Edwards J, et al. Social, financial and 
psychological stress during an emerging pandemic: observations 
from a population survey in the acute phase of COVID-19. BMJ 
Open 2020;10:e043805.

	104	 Leach CR, Rees-Punia E, Newton CC, et al. Stressors and 
other pandemic-related predictors of prospective changes in 
psychological distress. Lancet Reg Health Am 2021;4:100069.

	105	 Aydin Sayilan A, Kulakaç N, Uzun S. Burnout levels and 
sleep quality of COVID-19 heroes. Perspect Psychiatr Care 
2021;57:1231–6.

	106	 Alimoradi Z, Gozal D, Tsang HWH, et al. Gender-Specific estimates 
of sleep problems during the COVID-19 pandemic: systematic 
review and meta-analysis. J Sleep Res 2022;31:e13432.

	107	 Salari N, Khazaie H, Hosseinian-Far A, et al. The prevalence of 
sleep disturbances among physicians and nurses facing the 
COVID-19 patients: a systematic review and meta-analysis. Global 
Health 2020;16:92.

	108	 Redeker NS, Caruso CC, Hashmi SD, et al. Workplace interventions 
to promote sleep health and an alert, healthy workforce. J Clin 
Sleep Med 2019;15:649–57.

	109	 Souza LFFde, Paineiras-Domingos LL, Melo-Oliveira MEdeS, 
et al. The impact of COVID-19 pandemic in the quality of sleep by 
Pittsburgh sleep quality index: a systematic review. Cien Saude 
Colet 2021;26:1457–66.

http://dx.doi.org/10.1080/07420528.2020.1785487
http://dx.doi.org/10.1038/s41398-021-01299-6
http://dx.doi.org/10.1038/s41398-021-01299-6
http://dx.doi.org/10.3889/oamjms.2021.7791
http://dx.doi.org/10.3889/oamjms.2021.7791
http://dx.doi.org/10.1186/s41983-021-00394-1
http://dx.doi.org/10.1186/s41983-021-00394-1
http://dx.doi.org/10.26719/emhj.22.006
http://dx.doi.org/10.1016/j.jad.2020.09.080
http://dx.doi.org/10.1016/j.jad.2020.09.080
http://dx.doi.org/10.1016/j.encep.2021.06.016
http://dx.doi.org/10.1177/08850666211070740
http://dx.doi.org/10.1177/08850666211070740
http://dx.doi.org/10.1007/s11325-020-02135-9
http://dx.doi.org/10.3390/ijerph18115727
http://dx.doi.org/10.3390/ijerph18115727
http://dx.doi.org/10.1111/ijcp.14813
http://dx.doi.org/10.1177/0020764020960192
http://dx.doi.org/10.1111/ijcp.14235
http://dx.doi.org/10.1111/ijn.12998
http://dx.doi.org/10.1016/j.amsu.2020.10.058
http://dx.doi.org/10.2147/JMDH.S325269
http://dx.doi.org/10.1007/s41105-021-00371-4
http://dx.doi.org/10.12669/pjms.38.3.5171
http://dx.doi.org/10.3390/ijerph18179344
http://dx.doi.org/10.3389/fpsyt.2021.605676
http://dx.doi.org/10.3389/fpsyt.2021.605676
http://dx.doi.org/10.12669/pjms.36.6.2985
http://dx.doi.org/10.4081/jphr.2020.1921
http://dx.doi.org/10.4081/jphr.2020.1921
http://dx.doi.org/10.12688/f1000research.52051.2
http://dx.doi.org/10.1016/j.yebeh.2020.107323
http://dx.doi.org/10.3389/fpubh.2021.625523
http://dx.doi.org/10.3344/kjp.2022.35.1.78
http://dx.doi.org/10.1159/000520483
http://dx.doi.org/10.1111/jog.14872
http://dx.doi.org/10.1016/j.msard.2021.103370
http://dx.doi.org/10.1186/s41983-021-00354-9
http://dx.doi.org/10.1007/s00296-020-04626-0
http://dx.doi.org/10.1016/j.encep.2021.06.007
http://dx.doi.org/10.1016/j.pnpbp.2021.110254
http://dx.doi.org/10.1016/j.pnpbp.2021.110254
http://dx.doi.org/10.1016/j.jsps.2021.04.031
http://dx.doi.org/10.1016/j.jsps.2021.04.031
http://dx.doi.org/10.1111/psyg.12639
http://dx.doi.org/10.1111/ppc.12927
http://dx.doi.org/10.5935/1984-0063.20220019
http://dx.doi.org/10.3389/fpsyt.2021.801002
http://dx.doi.org/10.4103/jrms.JRMS_1046_20
http://dx.doi.org/10.1002/ijop.12786
http://dx.doi.org/10.1136/bmjopen-2020-043805
http://dx.doi.org/10.1136/bmjopen-2020-043805
http://dx.doi.org/10.1016/j.lana.2021.100069
http://dx.doi.org/10.1111/ppc.12678
http://dx.doi.org/10.1111/jsr.13432
http://dx.doi.org/10.1186/s12992-020-00620-0
http://dx.doi.org/10.1186/s12992-020-00620-0
http://dx.doi.org/10.5664/jcsm.7734
http://dx.doi.org/10.5664/jcsm.7734
http://dx.doi.org/10.1590/1413-81232021264.45952020
http://dx.doi.org/10.1590/1413-81232021264.45952020


11Al-Ajlouni YA, et al. BMJ Open 2022;12:e066964. doi:10.1136/bmjopen-2022-066964

Open access

	110	 Camacho-Montaño LR, Iranzo A, Martínez-Piédrola RM, et al. 
Effects of COVID-19 home confinement on sleep in children: a 
systematic review. Sleep Med Rev 2022;62:101596.

	111	 Astell-Burt T, Feng X, Kolt GS. Does access to neighbourhood 
green space promote a healthy duration of sleep? novel findings 
from a cross-sectional study of 259 319 Australians. BMJ Open 
2013;3:e003094.

	112	 Johnson BS, Malecki KM, Peppard PE, et al. Exposure to 
neighborhood green space and sleep: evidence from the survey of 
the health of Wisconsin. Sleep Health 2018;4:413–9.

	113	 Desantis AS, Diez Roux AV, Moore K, et al. Associations of 
neighborhood characteristics with sleep timing and quality: the 
multi-ethnic study of atherosclerosis. Sleep 2013;36:1543–51.

	114	 Johnson DA, Lisabeth L, Hickson D, et al. The social patterning of 
sleep in African Americans: associations of socioeconomic position 
and neighborhood characteristics with sleep in the Jackson heart 
study. Sleep 2016;39:1749–59.

	115	 Troxel WM, DeSantis A, Richardson AS, et al. Neighborhood 
disadvantage is associated with actigraphy-assessed sleep 
continuity and short sleep duration. Sleep 2018;41:zsy140.

	116	 Hill TD, Trinh HN, Wen M, et al. Perceived neighborhood safety 
and sleep quality: a global analysis of six countries. Sleep Med 
2016;18:56–60.

	117	 Billings ME, Gold D, Szpiro A, et al. The association of ambient air 
pollution with sleep apnea: the multi-ethnic study of atherosclerosis. 
Ann Am Thorac Soc 2019;16:363–70.

	118	 Shen Y-L, Liu W-T, Lee K-Y, et al. Association of PM
2.5 with sleep-

disordered breathing from a population-based study in Northern 
Taiwan urban areas. Environ Pollut 2018;233:109–13.

	119	 Lappharat S, Taneepanichskul N, Reutrakul S, et al. Effects of 
bedroom environmental conditions on the severity of obstructive 
sleep apnea. J Clin Sleep Med 2018;14:565–73.

	120	 Gislason T, Bertelsen RJ, Real FG, et al. Self-Reported exposure 
to traffic pollution in relation to daytime sleepiness and habitual 
snoring: a questionnaire study in seven North-European cities. 
Sleep Med 2016;24:93–9.

	121	 Castañeda JL, Kheirandish-Gozal L, Gozal D, et al. Effect of 
reductions in biomass fuel exposure on symptoms of sleep apnea 
in children living in the Peruvian Andes: a preliminary field study. 
Pediatr Pulmonol 2013;48:996–9.

	122	 Halperin D. Environmental noise and sleep disturbances: a threat to 
health? Sleep Sci 2014;7:209–12.

	123	 Germain A. Sleep disturbances as the hallmark of PTSD: where are 
we now? Am J Psychiatry 2013;170:372–82.

	124	 Galovski TE, Monson C, Bruce SE, et al. Does cognitive-behavioral 
therapy for PTSD improve perceived health and sleep impairment? 
J Trauma Stress 2009;22:197–204.

	125	 Bergen N, Labonté R. "Everything Is Perfect, and We Have No 
Problems": Detecting and Limiting Social Desirability Bias in 
Qualitative Research. Qual Health Res 2020;30:783–92.

	126	 Larson RB. Controlling social desirability bias. International Journal 
of Market Research 2019;61:534–47.

	127	 Sedgwick P. What is recall bias? BMJ 2012;344:e3519.

http://dx.doi.org/10.1016/j.smrv.2022.101596
http://dx.doi.org/10.1136/bmjopen-2013-003094
http://dx.doi.org/10.1016/j.sleh.2018.08.001
http://dx.doi.org/10.5665/sleep.3054
http://dx.doi.org/10.5665/sleep.6106
http://dx.doi.org/10.1093/sleep/zsy140
http://dx.doi.org/10.1016/j.sleep.2014.12.003
http://dx.doi.org/10.1513/AnnalsATS.201804-248OC
http://dx.doi.org/10.1016/j.envpol.2017.10.052
http://dx.doi.org/10.5664/jcsm.7046
http://dx.doi.org/10.1016/j.sleep.2016.08.007
http://dx.doi.org/10.1002/ppul.22720
http://dx.doi.org/10.1016/j.slsci.2014.11.003
http://dx.doi.org/10.1176/appi.ajp.2012.12040432
http://dx.doi.org/10.1002/jts.20418
http://dx.doi.org/10.1177/1049732319889354
http://dx.doi.org/10.1177/1470785318805305
http://dx.doi.org/10.1177/1470785318805305
http://dx.doi.org/10.1136/bmj.e3519

	Effects of the COVID-­19 pandemic on sleep health among Middle Eastern and North African (MENA) populations: a systematic review of the literature
	Abstract
	Introduction﻿﻿
	Methods
	Search strategy and selection criteria
	Data extraction
	Data presentation
	Quality appraisal
	Patient and public involvement

	Results
	Search results
	Study characteristics
	Quality appraisal
	Sleep health outcomes by subpopulation
	Adults

	Sleep duration
	Sleep quality
	Sleep problems
	Children

	Sleep duration
	Sleep quality
	Sleep problems
	Healthcare workers

	Sleep duration
	Sleep quality
	Sleep problems
	Students

	Sleep duration
	Sleep quality
	Sleep problems
	People with chronic illnesses

	Sleep duration
	Sleep quality
	Sleep problems

	Discussion
	Strengths, limitations and future research

	Conclusions
	References


