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Abstract

Background: Sleep disorders are highly prevalent 
among healthcare professionals and are linked to  
occupational stressors, irregular work hours, and poor 
lifestyle habits. Understanding sleep quality and its 
risk factors in primary healthcare physicians is critical 
for improving physician well-being and patient care 
quality.

Objectives: To assess the prevalence of poor sleep 
hygiene and excessive daytime sleepiness among 
primary healthcare physicians in Tabuk City, Saudi 
Arabia, and to identify associated demographic,  
occupational, and behavioral risk factors.

Methods: A cross-sectional study was conducted in 
2024 among 146 primary healthcare physicians in 
Tabuk using a structured online questionnaire. Data 
were collected on sociodemographic and occupational 
characteristics, the Epworth Sleepiness Scale (ESS) 
for daytime sleepiness, and the Pittsburgh Sleep Qual-
ity Index (PSQI) for sleep hygiene. Descriptive statis-
tics, Chi-square tests, and Fisher’s exact tests were 
performed using SPSS version 28. A p-value < 0.05 
was considered statistically significant.

Results: A total of 59.6% of physicians were classified 
as poor sleepers (PSQI score >7), and 93.8% reported 
some level of excessive daytime sleepiness. Moder-
ate to severe sleepiness was significantly more com-
mon among poor sleepers (p = 0.001). Significant risk  
factors for poor sleep hygiene included age 26–45 
years (p = 0.001), working more than 40 hours/week 
(p = 0.001), smoking (p = 0.028), night shifts (p = 
0.001), staying awake more than 19 hours (p = 0.004),  
sleeping less than 6 hours in 24 hours (p = 0.031), and 
lack of sufficient rest breaks and consecutive days off 
(p < 0.05). Marital status and total rest time per day 
were not significantly associated with sleep hygiene.

Conclusion: Poor sleep hygiene and daytime  
sleepiness are prevalent among primary healthcare 
physicians in Tabuk. These outcomes are strong-
ly influenced by modifiable work-related factors.  
Institutional interventions, such as optimizing shift 
schedules, ensuring adequate rest, and promot-
ing sleep health are urgently needed to safeguard  
physician well-being and healthcare quality.
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Introduction

Sleep disorders represent a group of conditions that disrupt 
the quality, timing, and duration of sleep, with profound 
effects on health, safety, and overall quality of life [1, 2]. 
These disorders are widely prevalent and are associated 
with considerable morbidity across different populations 
[3, 4]. Among healthcare professionals, especially primary 
healthcare physicians, the risk of sleep disturbances 
may be heightened due to occupational factors such as 
irregular work schedules, extended working hours, and 
the emotional burden of patient care [5, 6]. In the context 
of Saudi Arabia’s rapidly evolving healthcare system, 
investigating the prevalence and determinants of sleep 
disorders among primary care physicians is vital for 
promoting physician well-being and ensuring the consistent 
delivery of high-quality healthcare services [7, 8].

Specific types of sleep disorders, including insomnia, 
obstructive sleep apnea, and shift work sleep disorder, 
have been found to impair both cognitive performance 
and physical functioning [9]. Insomnia, often characterized 
by difficulties initiating or maintaining sleep, is frequently 
observed in physicians, likely as a result of work-related 
stress and nontraditional working hours [10]. Obstructive 
sleep apnea, which involves repeated upper airway 
obstructions during sleep, may be more prevalent in 
this population due to risk factors such as a sedentary 
lifestyle and elevated body mass index [11]. Additionally, 
shift work sleep disorder, a condition caused by chronic 
misalignment between a person’s circadian rhythm and 
their work schedule is particularly relevant for physicians 
involved in night or rotating shifts [12, 13].

Although global studies have demonstrated high rates of 
sleep disturbances among healthcare workers [8], region-
specific data from Saudi Arabia remain scarce especially in 
the context of primary healthcare physicians practicing in 
Tabuk. This professional group faces not only intense job 
demands but also cultural and environmental influences 
unique to the region, underscoring the need for focused 
research. Understanding the prevalence and associated 
risk factors of sleep disorders in this group is essential 
for several reasons. First, it provides the foundation for 
developing targeted interventions aimed at improving 
sleep health, such as work schedule modifications, 
stress reduction programs, and educational initiatives 
to promote sleep hygiene. Second, identifying socio-
demographic and occupational predictors such as age, 
marital status, smoking, and extended working hours can 
inform preventative strategies. Lastly, enhancing sleep 
health among physicians is closely linked to improved 
well-being, increased job satisfaction, and better patient 
care outcomes.

Methodology

This study adopted a cross-sectional design to assess the 
prevalence and risk factors associated with sleep disorders 
among primary healthcare physicians in Tabuk City, Saudi 
Arabia. Tabuk, located in the northwestern region of the 
country, has a growing healthcare system with numerous 
primary healthcare centers that serve as frontline units 
for patient care. These centers are staffed by primary 
healthcare physicians, who were the focus of this research 
due to their exposure to occupational stressors that may 
influence sleep patterns. The study population consisted 
of primary healthcare physicians actively practicing in 
various primary healthcare centers within Tabuk during 
the year 2024. Inclusion criteria required participants to 
be residents of Tabuk City and willing to complete the 
study questionnaire. Physicians who met these criteria 
were invited to participate through a structured online 
survey. A sample size of 146 physicians was determined 
using a standard formula for prevalence studies, taking 
into account the population size, an acceptable margin 
of error, and a confidence level represented by the Z-
score. This sample size was selected to ensure statistical 
adequacy while remaining feasible within the study’s time 
and resource constraints.

Data collection was carried out using a structured 
online questionnaire, which was disseminated to eligible 
participants via email. The questionnaire was divided 
into three key sections. The first section collected 
sociodemographic data, including age, marital status, 
work hours, and smoking habits. The second section 
included the Epworth Sleepiness Scale (ESS)*, a 
validated tool composed of 8 items rated from 0 to 
3. The total score ranges from 0 to 24, and the scale 
categorizes daytime sleepiness as follows: 0–5 (normal), 
6–10 (higher normal), 11–12 (mild), 13–15 (moderate), 
and 16–24 (severe) excessive daytime sleepiness [1]. 
The third section included the Pittsburgh Sleep Quality 
Index (PSQI)** – Arabic version – which assesses sleep 
quality over the past month using 19 items across seven 
components: subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbances, 
use of sleep medication, and daytime dysfunction. Each 
component is scored from 0 to 3, with a global score 
>7 indicating poor sleep quality and ≤7 indicating good 
sleep quality [2]. The questionnaire link was distributed 
via email, accompanied by a brief explanation of the 
study’s objectives and significance. Informed consent was 
obtained electronically before participants proceeded with 
the survey. To maximize participation, reminder emails 
were sent periodically throughout the data collection 
period. All data were collected anonymously to maintain 
confidentiality and ensure ethical compliance.
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*Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep. 1991 Dec;14(6):540–545. doi:10.1093/
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**  Backhaus J, Junghanns K, Broocks A, Riemann D, Hohagen F. Test–retest reliability and validity of the Pittsburgh Sleep Quality Index in primary 
insomnia. Journal of Psychosomatic Research. 2002;53(3):737–740. doi:10.1016/S0022-3999(02)00330-6
*Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep. 1991 
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Data Analysis
Data were analyzed using IBM SPSS Statistics for 
Windows, Version 28.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics were used to summarize the 
socio-demographic characteristics and key variables. 
Frequencies and percentages were calculated for 
categorical variables, while means and standard deviations 
were used to describe continuous variables such as 
PSQI scores. To examine associations between sleep 

hygiene status (categorized as good or poor) and various 
socio-demographic and occupational factors, as well as 
sleep characteristics, Pearson’s Chi-square (χ²) test was 
employed for categorical variables. When the expected 
cell counts were less than 5, Fisher’s exact test (denoted 
in tables as Exact probability test) was applied to ensure 
statistical validity. A p-value less than 0.05 was considered 
statistically significant.

Results

The socio-demographic profile of the 146 primary healthcare physicians in Tabuk City in 2024 was obtained. Considering 
age distribution, the majority of participants (108 physicians, 74.0%) were between 26 and 45 years old, followed by 33 
physicians (22.6%) aged 18–25 years and only 5 participants (3.4%) aged 46–60 years. Regarding marital status, the 
majority were unmarried (123, 84.2%), while only 23 (15.8%) were married. Concerning working hours per week, most 
physicians (103, 70.5%) reported working less than 40 hours, whereas 43 (29.5%) worked more than 40 hours weekly. 
As for smoking habits, only a small proportion of the participants were smokers (18, 12.3%), with the majority being 
non-smokers (128, 87.7%).

Table 1. Socio-Demographic Characteristics of the Studied Primary Healthcare Physicians in Tabuk City, Saudi 
Arabia 2024 (N=146)
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Table 2 shows the Epworth Sleepiness Scale among the 146 primary healthcare physicians in Tabuk City and provides 
insights into their levels of daytime sleepiness across various situations. Exactly 68.4% reported a moderate or high chance 
of dozing while sitting and reading, and 73.3% reported similar levels while watching television, indicating substantial levels 
of sleepiness during passive activities. Additionally, 82.2% indicated at least a slight chance of dozing as a passenger in a 
car for an hour without a break. In more socially engaging or active contexts, like sitting and talking to someone, only 20.5% 
reported a moderate or high chance of dozing. However, 64.4% of participants reported a moderate to high chance of dozing 
after lunch while sitting quietly, which is a known time of increased physiological sleep drive.

Table 2. Distribution of Epworth Sleepiness Scale Responses among Primary Healthcare Physicians in Tabuk City, 
Saudi Arabia (N = 146)
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Figure 1 presents the overall prevalence of daytime sleepiness among primary healthcare physicians in Tabuk City (N 
= 146). The majority of participants (137 physicians, 93.8%) reported experiencing some level of excessive daytime 
sleepiness. Specifically, 57 physicians (39.0%) had mild excessive daytime sleepiness, 45 (30.8%) experienced 
moderate, and 35 (24.0%) had severe excessive daytime sleepiness. In contrast, only 9 physicians (6.2%) exhibited 
normal daytime sleepiness.

Figure 1. The Overall Prevalence of Daytime Sleepiness among Primary Healthcare Physicians in Tabuk City, 
Saudi Arabia (N = 146)
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Table 3 presents the distribution of Pittsburgh Sleep Quality Index (PSQI) components among 146 primary healthcare 
physicians in Tabuk City. Regarding subjective sleep quality, the majority of physicians rated their sleep as either 
fairly good (79, 54.1%) or fairly bad (45, 30.8%), while only a small percentage (2, 1.4%) reported very good sleep 
quality. Sleep latency was a concern, with 52 physicians (35.6%) indicating fairly bad and 7 (4.8%) very bad latency. 
Considering sleep duration, most physicians (123, 84.2%) reported sleeping between 6–7 hours per night, while only 13 
(8.9%) exceeded 7 hours. Short sleep duration was noted in 10 participants (6.8%) who slept less than 6 hours. Habitual 
sleep efficiency was relatively high among the majority (122, 83.6%) who reported efficiency between 75–84%, but only 
14 (9.6%) exceeded 85%. Sleep disturbances were mostly low, with 89 physicians (61.0%) reporting fairly low and 21 
(14.4%) very low disturbances, although 33 (22.6%) experienced fairly high levels. The use of sleeping medication was 
minimal, with 123 (84.2%) not using any, while a small proportion (10, 6.8%) used medication three or more times a 
week. Finally, daytime dysfunction was reported as very low by 63 physicians (43.2%) and fairly low by 52 (35.6%), but 
31 physicians (21.2%) reported fairly high to very high levels of dysfunction.

Table 3. Pittsburgh Sleep Quality Index (PSQI) Components among Primary Healthcare Physicians in Tabuk 
City, Saudi Arabia (N = 146)
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Figure 2 illustrates the overall sleep hygiene status among primary healthcare physicians in Tabuk City based on the 
Pittsburgh Sleep Quality Index (PSQI). The data show that a significant majority, 87 physicians (59.6%), were classified 
as poor sleepers, while only 59 (40.4%) demonstrated good sleep hygiene. The global PSQI scores ranged from 3.00 
to 16.00, with a mean score of 7.24 (±2.88), which exceeds the conventional cutoff point of 7, further confirming the 
prevalence of poor sleep quality in this population.

Figure 2. The Overall Sleep Hygiene among Primary Healthcare Physicians in Tabuk City, Saudi Arabia 
(N = 146)
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Table 4 presents the factors associated with sleep disorders among primary healthcare physicians in Tabuk City. Age 
was significantly associated with sleep hygiene (p = 0.001^). Physicians aged 26–45 years had the highest proportion 
of poor sleepers (74, 68.5%), whereas younger physicians (18–25 years) had a lower rate (36.4%) and those aged 
46–60 years had the lowest (20.0% poor sleepers). Weekly working hours were also strongly associated with sleep 
hygiene (p = 0.001). Among those working more than 40 hours per week, 81.4% were poor sleepers, compared to only 
50.5% of those working less than 40 hours. Smoking was another significant factor (p = 0.028). A higher percentage of 
smokers (83.3%) were poor sleepers compared to non-smokers (56.3%). On the other hand, marital status did not show 
a statistically significant association with sleep hygiene (p = 0.430).

Table 4. Factors Associated with Sleep Disorders among Primary Healthcare Physicians in Tabuk City, Saudi 
Arabia (N = 146)

P: Pearson X2 test  ^: Exact probability test                    * P < 0.05 (significant)
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Table 5 shows the risk factors associated with poor sleep hygiene among primary healthcare physicians in Tabuk City. 
Physicians who stayed awake for more than 19 hours were significantly more likely to be poor sleepers (87.0% vs. 
13.0%, p = 0.004). Similarly, those who worked night shifts between 12 am and 6 am had a high prevalence of poor 
sleep (86.7% vs. 13.3%, p = 0.001). Having less than six hours of continuous sleep in 24 hours was also significantly 
associated with poor sleep hygiene, with 81.0% of those affected classified as poor sleepers (p = 0.031). Another strong 
predictor was having less than two consecutive nights of good sleep, where 76.7% were poor sleepers compared to 
23.3% good sleepers (p = 0.001). Moreover, those who worked continuously for five hours with less than a 30-minute 
break were significantly more likely to report poor sleep (82.8%, p = 0.001). Experiencing unrefreshing or interrupted 
sleep was also highly correlated, with 81.7% of these participants being poor sleepers (p = 0.001). Additionally, the lack 
of regular breaks during work was significantly associated with poor sleep hygiene (75.9%, p = 0.001), as was having 
less than two consecutive days off per week, where all affected individuals were poor sleepers (100%, p = 0.039). In 
contrast, factors such as working shifts exceeding 14–16 hours, total rest time of less than 8 hours per day, and working 
more than 64 hours in seven days did not show significant associations with sleep hygiene (p > 0.05).
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Table 5. Risk Factors of Sleep Disorders among Primary Healthcare Physicians in Tabuk City, Saudi Arabia  
(N = 146)

P: Pearson X2 test  ^: Exact probability test                           * P < 0.05 (significant)
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Table 6 illustrates a statistically significant association between levels of daytime sleepiness and sleep hygiene among 
primary healthcare physicians in Tabuk City (p = 0.001). The majority of physicians with severe excessive daytime 
sleepiness were classified as poor sleepers (32, 36.8%) compared to only 3 (5.1%) among good sleepers. Similarly, 
moderate daytime sleepiness was more common among poor sleepers (31, 35.6%) than good sleepers (14, 23.7%). In 
contrast, mild excessive daytime sleepiness was more frequently reported among good sleepers (35, 59.3%) than poor 
sleepers (22, 25.3%), and normal daytime sleepiness was observed in only 2 (2.3%) of poor sleepers, compared to 7 
(11.9%) among good sleepers.

Table 6. Association between Daytime Sleepiness and Sleep Hygiene among Primary Healthcare Physicians in 
Tabuk City, Saudi Arabia (N = 146)

P: Pearson X2 test   * P < 0.05 (significant)
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Discussion

This study aimed to explore the prevalence of sleep 
disorders among primary healthcare physicians in Tabuk 
City, Saudi Arabia, in 2024. The sample predominantly 
consisted of young physicians. The high proportion of 
unmarried participants may also be relevant, as marital 
status can impact social support systems, stress levels, 
and lifestyle habits all of which are known to affect sleep 
quality. Work hours emerged as another important factor, 
with most physicians reporting fewer than 40 hours per 
week. While this could indicate manageable workloads, 
further investigation is needed to determine whether 
irregular shifts, on-call duties, or job-related stress still 
disrupt sleep patterns despite the relatively lower weekly 
hours. Besides, the low prevalence of smoking among 
participants is encouraging, as tobacco use is a known 
risk factor for sleep disorders. 

As for the sleep disorders, the study revealed significant 
sleep disturbances in these participants, with 59.6% 
classified as poor sleepers (mean PSQI score: 7.24 ± 
2.88). These results match with regional and international 
studies highlighting sleep disturbances among healthcare 
workers, though variations exist due to differing work 
environments and cultural factors. The high prevalence 
of poor sleep (59.6%) in this study is comparable to 
rates reported in Brazil (62%) [14] and China (56.8%) 
[15] among physicians. However, Western studies often 
report lower prevalence (30–45%) [16, 17], possibly due 
to better-regulated work hours. The minimal use of sleep 
medications (84.2% non-users) contrasts with U.S. data, 
where 15–20% of physicians use sleep aids [18].

Locally, our study matches results in a Riyadh study where 
63% of physicians reported poor sleep quality due to work 
stress [19]. A higher prevalence was reported by Alamri et al 
[20] where the prevalence of poor sleep quality was 85.9% 
as median the sleep quality score was 10, range (3-21).  

In more detail, the majority of physicians reported fairly 
good or fairly bad subjective sleep quality, with only 
1.4% experiencing very good sleep. Sleep latency was 
problematic, with 35.6% reporting fairly badly and 4.8% 
very bad difficulty falling asleep. Also, most participants 
slept 6–7 hours, while only a few participants exceeded 
7 hours. Short sleep duration (<6 hours) was lower 
than reports from high-stress medical fields (e.g., 20–
30% among residents in the U.S.) [21]. However, sleep 
efficiency was relatively high  contrasting with studies from 
India where 42% of doctors had low sleep efficiency due 
to erratic schedules [22].

The high prevalence of excessive daytime sleepiness 
(EDS) among primary healthcare physicians in Tabuk 
City is particularly concerning, with most participants 
reporting some degree of EDS (Figure 1). These results 
match with, but are more pronounced, than findings from 
a study of Saudi resident physicians, which reported 
63% experiencing EDS [23]. The higher prevalence in 

our study may reflect differences in work schedules or 
the cumulative effect of chronic sleep deprivation among 
primary care physicians. Similar to our findings, an 
Oman study found 68% of physicians reported significant 
daytime sleepiness, though with lower rates of severe 
cases (15%) compared to our 24% [24]. The severity 
gradient observed (mild to severe EDS) reflects patterns 
seen in high-stress medical specialties internationally. For 
instance, a U.S. study of resident physicians reported 45% 
with moderate to severe EDS [25], while our study found 
54.8% in these categories. This consistent pattern across 
different healthcare systems suggests that EDS may 
be an occupational hazard of medical practice globally, 
though our data indicate particularly high severity in the 
Saudi context. The clinical implications are significant, as 
EDS has been directly linked to medical errors in multiple 
studies [26, 27]. The finding that nearly one-quarter of 
physicians experience severe EDS is especially troubling 
given established associations between this level of 
sleepiness and impaired cognitive function [28].

The study revealed multiple significant risk factors 
associated with poor sleep hygiene among primary 
healthcare physicians in Tabuk City. Physicians aged 26–45 
years had the highest prevalence of poor sleep compared 
to both younger and older colleagues. Occupational factors 
played a major role, with those working more than 40 hours 
per week showing significantly poorer sleep outcomes than 
their counterparts working fewer hours. Smoking was also 
associated with poor sleep quality, as 83.3% of smokers 
were classified as poor sleepers compared to 56.3% of 
non-smokers. Sleep and work pattern disruptions emerged 
as the most critical predictors. Extended wakefulness 
beyond 19 hours and night shift work between 12 am and 
6 am were strongly linked to poor sleep. Other high-risk 
thresholds included getting less than 6 hours of continuous 
sleep in 24 hours, experiencing fewer than two consecutive 
nights of good sleep and working five continuous hours 
without sufficient breaks. Notably, all physicians who had 
fewer than two consecutive days off per week were poor 
sleepers, highlighting the importance of recovery periods.

Interestingly, factors such as shifts longer than 14–16 
hours and total rest time under eight hours did not show 
a statistically significant relationship with sleep quality, 
suggesting that the pattern and quality of rest may be more 
impactful than total rest duration alone. These findings are 
consistent with global studies on physician sleep health 
[29-31], but offer context-specific insights relevant to the 
Saudi healthcare system.
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Conclusions and Recommendations

In conclusion, this study reveals a high prevalence of poor 
sleep hygiene and excessive daytime sleepiness among 
primary healthcare physicians in Tabuk City. Nearly 60% 
of participants were classified as poor sleepers, and over 
93% reported some level of excessive daytime sleepiness, 
with a significant portion experiencing moderate to 
severe symptoms. Key demographic and occupational 
factors such as being aged 26–45 years, working more 
than 40 hours per week, and smoking were significantly 
associated with poor sleep hygiene. Furthermore, specific 
work-related behaviors including extended wakefulness, 
night shifts, inadequate sleep duration, insufficient rest 
breaks, and lack of consecutive days off emerged as 
strong predictors of poor sleep outcomes. Importantly, 
poor sleep hygiene was also significantly linked with the 
severity of daytime sleepiness, highlighting its impact on 
alertness and functioning. These findings underline the 
urgent need for institutional and policy-level interventions 
aimed at improving sleep health among primary healthcare 
physicians. Recommendations include such as work 
schedule reforms, implementing regulated working hours, 
limiting night shifts, and ensuring physicians receive at least 
two consecutive days off per week to allow for adequate 
rest and recovery, As well as establishing structured break 
periods during shifts to prevent prolonged continuous work 
without rest, particularly during night duties. Sleep Health 
Promotion such as introducing educational programs on 
sleep hygiene and the risks of sleep deprivation, particularly 
tailored for healthcare workers are also mandatory.

References

1. Reimer MA, Flemons WW. Quality of life in sleep 
disorders. Sleep medicine reviews. 2003 Aug 1; 7(4):335-
49.
2. Szentkirályi A, Madarász CZ, Novák M. Sleep disorders: 
impact on daytime functioning and quality of life. Expert 
review of pharmacoeconomics & outcomes research. 2009 
Feb 1; 9(1):49-64.
3. Ohayon MM. Epidemiological overview of sleep disorders 
in the general population. Sleep Medicine Research. 2011 
Apr 30;2(1):1-9.
4. Zolfaghari S, Keil A, Pelletier A, Postuma RB. Sleep 
disorders and mortality: a prospective study in the Canadian 
longitudinal study on aging. Sleep Medicine. 2024 Feb 1; 
114:128-36.
5. Poissonnet CM, Véron M. Health effects of work 
schedules in healthcare professions. Journal of clinical 
nursing. 2000 Jan; 9(1):13-23.
6. Min A, Hong HC. Work schedule characteristics 
associated with sleep disturbance among healthcare 
professionals in Europe and South Korea: a report from 
two cross-sectional surveys. BMC nursing. 2022 Jul 18; 
21(1):189.
7. Kerkhof GA. Epidemiology of sleep and sleep disorders 
in The Netherlands. Sleep medicine. 2017 Feb 1; 30:229-
39. 

8. Tawfeeq S, Singh A, Mehta PD, Mahendru D, Bansal V, 
Arshad Z, Nawaz F, Kashyap R. Sleep Disorders Among 
Physicians: A Systematic Review of Prevalence, Impact on 
Burnout, and Patient Safety. Chest. 2023 Oct 1; 164(4):
A6314.
9. Olaithe M, Bucks RS, Hillman DR, Eastwood PR. 
Cognitive deficits in obstructive sleep apnea: insights from 
a meta-review and comparison with deficits observed in 
COPD, insomnia, and sleep deprivation. Sleep medicine 
reviews. 2018 Apr 1; 38:39-49.
10. Chokroverty S. Overview of sleep & sleep disorders. 
Indian Journal of Medical Research. 2010 Feb 1; 
131(2):126-40.
11. Abbasi A, Gupta SS, Sabharwal N, Meghrajani V, 
Sharma S, Kamholz S, Kupfer Y. A comprehensive review 
of obstructive sleep apnea. Sleep Science. 2021 Apr; 
14(2):142.
12. Meyer N, Harvey AG, Lockley SW, Dijk DJ. Circadian 
rhythms and disorders of the timing of sleep. The Lancet. 
2022 Sep 24; 400(10357):1061-78.
13. Roenneberg T, Foster RG, Klerman EB. The circadian 
system, sleep, and the health/disease balance: a 
conceptual review. Journal of Sleep Research. 2022 Aug; 
31(4):e13621.
14. Carvalho VP, Barcelos KA, Oliveira EP, Marins SN, 
Rocha IB, Sousa DF, Moreira BC, Almeida GA, Carneiro 
ML, Silva JD, Freitas MA. Poor sleep quality and daytime 
sleepiness in health professionals: prevalence and 
associated factors. International Journal of Environmental 
Research and Public Health. 2021 Jun 26; 18(13):6864.
15. Qiu D, Yu Y, Li RQ, Li YL, Xiao SY. Prevalence of 
sleep disturbances in Chinese healthcare professionals: 
a systematic review and meta-analysis. Sleep Medicine. 
2020 Mar 1; 67:258-66.
16. Rahimi Moghadam S, Laiegh Tizabi MN, Khanjani N, 
Emkani M, Taghavi Manesh V, Mohammadi AA, Delkhosh 
MB, Najafi H. Noise pollution and sleep disturbance 
among Neyshabur Hospital staff, Iran (2015). Journal 
of Occupational Health and Epidemiology. 2018 Jan 10; 
7(1):53-64.
17. Adams RJ, Appleton SL, Taylor AW, Gill TK, Lang C, 
McEvoy RD, Antic NA. Sleep health of Australian adults in 
2016: results of the 2016 Sleep Health Foundation national 
survey. Sleep health. 2017 Feb 1; 3(1):35-42.
18. Chong Y, Fryar CD, Gu Q. Prescription sleep aid use 
among adults: United States, 2005-2010. US Department 
of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Health Statistics; 
2013.
19. Alotaibi AD, Alosaimi FM, Alajlan AA, Abdulrahman 
KA. The relationship between sleep quality, stress, and 
academic performance among medical students. Journal of 
Family and Community Medicine. 2020 Jan 1; 27(1):23-8. 
20. Alamri¹ FA, Amer¹ SA, Almubarak A, Alanazi H. Sleep 
Quality among Healthcare Providers; In Riyadh, 2019. Age 
(y). 2019; 20:30.
21. Di H, Guo Y, Daghlas I, Wang L, Liu G, Pan A, Liu 
L, Shan Z. Evaluation of sleep habits and disturbances 
among US adults, 2017-2020. JAMA network open. 2022 
Nov 1;5(11):e2240788-.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 4 JUNE 2025

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23,  ISSUE 5 JULY / AUGUST 2025



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1068

22. Siddalingaiah HS, Chandrakala D, Singh A. Sleep 
pattern, sleep problems and comorbidities among resident 
doctors at a tertiary care institution in India: a cross 
sectional study. Int J Community Med Public Health. 2017 
Dec; 4(12):4477-84.
23. Jassem M, Abdelwahed RN, Alyousbashi A, Meer A. 
Evaluation of daytime sleepiness and sleep quality among 
resident physicians of Damascus: A cross-sectional study. 
Sleep Epidemiology. 2022 Dec 1; 2:100035.
24. Al-Mahrezi A, Al-Futaisi A, Al-Mamari W. Learning 
disabilities: Opportunities and challenges in Oman. Sultan 
Qaboos University Medical Journal. 2016 May 15; 16(2):
e129.
25. Barger LK, Ayas NT, Cade BE, Cronin JW, Rosner 
B, Speizer FE, Czeisler CA. Impact of extended-duration 
shifts on medical errors, adverse events, and attentional 
failures. PLoS medicine. 2006 Dec; 3(12):e487.
26. Dawson D, Reid K. Fatigue, alcohol and performance 
impairment. Nature. 1997 Jul 17; 388(6639):235-.
27. Landrigan CP, Rothschild JM, Cronin JW, Kaushal R, 
Burdick E, Katz JT, Lilly CM, Stone PH, Lockley SW, Bates 
DW, Czeisler CA. Effect of reducing interns’ work hours 
on serious medical errors in intensive care units. New 
England Journal of Medicine. 2004 Oct 28; 351(18):1838-
48.
28. Lim J, Dinges DF. A meta-analysis of the impact of 
short-term sleep deprivation on cognitive variables. 
Psychological bulletin. 2010 May; 136(3):375.
29. Wetter DW, Young TB, Bidwell TR, Badr MS, Palta M. 
Smoking as a risk factor for sleep-disordered breathing. 
Archives of internal medicine. 1994 Oct 10; 154(19):2219-
24.
30. Mokarami H, Gharibi V, Kalteh HO, Faraji Kujerdi M, 
Kazemi R. Multiple environmental and psychosocial work 
risk factors and sleep disturbances. International archives 
of occupational and environmental health. 2020 Jul; 
93:623-33.
31. Lv Q, Zhou W, Kong Y, Chen S, Xu B, Zhu F, Shen X, Qiu 
Z. Influencing factors of sleep disorders and sleep quality 
in healthcare workers during the COVID-19 pandemic: A 
systematic review and meta-analysis. Nursing open. 2023 
Sep; 10(9):5887-99.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23, ISSUE 4 JUNE 2025

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 23,  ISSUE 5 JULY / AUGUST 2025


