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ABSTRACT

The negative impacts of the COVID-19 pandemic are evident in the literature. Yet nearly 2 years into the
pandemic, little information is available about the sleep quality and psychological well-being of healthcare
students and professionals in Saudi Arabia. This study aimed to assess the relationship between sleep quality and
psychological distress in that population during the pandemic. A self-administered online questionnaire
consisting of three sections was distributed to participants through social media platforms to evaluate sleep
quality and psychological distress. The questionnaire was completed by 771 Saudi healthcare students and
professionals. There was an inverse relationship between sleep quality and psychological distress (p < 0.001,
R?=0.138). The sleep quality score was statistically different between participants with chronic conditions and
those without (5.2 (£2.1), 5.8 (£2.2), p =0.008, respectively). Severe psychological distress was reported by
35.5%, while 31.6% reported mild to moderate psychological distress. Female healthcare students were more
susceptible to psychological distress than males (p < 0.001). Healthcare students and interns/residents were more
susceptible to psychological distress than medical specialists or consultants (p = 0.001, p = 0.033, respectively).
Engaging in healthy lifestyle behaviors decreased the risk of psychological distress (p <0.001, p = 0.006,
respectively). The findings imply that sleep quality enhancement may decrease the risk of psychological distress
among healthcare students and professionals in Saudi Arabia. Decision makers in healthcare facilities and
schools could implement stress relief and coping programs to potentially reduce the risk of stress. Future in-depth
qualitative research is warranted to examine the factors affecting sleep quality and psychological well-being.
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Healthcare professionals must maintain their focus while providing healthcare services to patients. However, to
provide 24-hour health care, they frequently must do shift work, which comprises irregular working hours of shift
work, which is outside the regular 9:00 am to 5:00 pm workday [1]. Healthcare professionals comprise a large
proportion of shift workers globally [2-4]. Despite shift work’s adverse impact on health due to its disruption of
circadian systems [5], shift work has been adopted globally in many sectors. In addition, irregular working hours
pose a challenge to maintaining a regular sleep pattern and negatively affect sleep quality [6]. A recent study
reported poor sleep quality among healthcare professionals in Saudi Arabia [7].

Psychological distress refers to unpleasant emotions or feelings that interfere with the everyday life of the affected
individual [8]. Prolonged distress can lead to poor mental health and disorders such as depression and anxiety [9].
Previous research has revealed that psychological distress is common among healthcare professionals [10]. Work-
related risk of psychological distress is high in stressful jobs, such as those in the healthcare sector, where work
demands are considerable [11, 12]. When the coronavirus disease (COVID-19) outbreak was declared a pandemic
by the World Health Organization in March 2020, it substantially increased healthcare professionals’ workloads,
adversely affecting their mental health. A recent meta-analysis of 97,333 healthcare professionals across 21
countries identified a high prevalence of psychological distress during the COVID-19 pandemic [13]. That study
showed the highest prevalence of adverse psychological outcomes was in Middle Eastern countries. This finding
is consistent with research findings from previous studies in Saudi Arabia [14-17].

Previous studies have also shown a link between sleep disorders and psychological distress among healthcare
professionals [18, 19]. This link has been associated with the risk of suicide, as reported by a prospective cohort
study conducted over 14 years in Japan [20]. According to a national survey in Saudi Arabia [21], individual
psychological well-being was generally adversely affected during the COVID-19 pandemic, and the negative
impacts were even more significant for healthcare professionals [22, 23].

Although almost 2 years have passed since the onset of the COVID-19 pandemic, there is still little information
available on the sleep quality and psychological well-being of healthcare students and professionals in Saudi
Avrabia.

Obijectives
Thus, this study aimed to evaluate sleep quality and psychological distress among Saudi healthcare students and
professionals due to the pandemic.

MATERIALS AND METHODS

A cross-sectional design was used for this study, and the convenience sampling method was used to recruit
participants through personal invitations and distribution of the survey link via multiple social media platforms,
including WhatsApp, Snapchat, and Twitter. A self-administered online questionnaire in Arabic was distributed
as a link. The study eligibility criteria were as follows: 1) students/workers in medicine, dentistry, public health,
pharmacy, nursing, or applied medical science; 2) Saudi nationals; and 3) agreement on the study consent form.
The data collection was conducted for 2 months, from April to June 2022.

The questionnaire contained three sections with 20 questions in total. The first section investigated demographic
variables, including sex, age, qualification, specialty, region, city, and simple (yes/no) questions about chronic
disease, regular walking, and healthy food consumption. The second section measured sleep quality using the
one-item sleep quality scale (SQS) [24]. The participants answered the questions by choosing from 0 to 10 on a
scale, with 10 indicating excellent sleep quality and 0 indicating terrible sleep quality. The SQS showed a good
correlation with other known scales for assessing sleep quality and test-retest validation [24]. Section 3 measured
psychological distress using the 10-item Kessler Scale (K10) [25, 26]. The questionnaire had a Cronbach’s alpha
value of 0.88 [27], and the Arabic version of the scale was also validated with a Cronbach’s alpha of 0.88 [28].
K10 uses a 5-point Likert scale ranging from 1 (never) to 5 (always), with a total score ranging from 5 to 50
(highest level of psychological disorder) [29]. The research team translated the SQS into Arabic and distributed
it to 13 participants in a pilot round to validate the questionnaire in terms of understanding, language, syntax,
grammar, and organization. The questionnaire took approximately 10 minutes to complete.

Data cleaning and analyses were performed using Microsoft Excel (Microsoft, Inc., Redmond, WA) and SPSS
v.27 software (IBM Corp., Armonk, NY). A descriptive analysis was performed using frequencies and
percentages for categorical variables and mean and standard deviation (= SD) for continuous variables. Statistical
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significance was set at p <0.05. Inferential analysis was performed using a range of statistical tests that included
linear regression, t-test, Kruskal-Wallis test, and analysis of variance (ANOVA).

This study was implemented following the Declaration of Helsinki and approved by the institutional review board
committee of Umm Al-Qura University (approval No. HAPO-02-K-012-2022-04-1048). Agreeing to the consent
form was a condition for participating in this study. The consent form explained that participation was voluntary,
anonymous, and offered without incentives. The data obtained were stored on a private device and could not be
accessed by anyone except through a password known only by the research team. The data used in this study were
from a large research project aimed at evaluating the lifestyle habits and psychological well-being of healthcare
professionals in Saudi Arabia. It is possible to identify the methods employed for the large research project.

RESULTS AND DISCUSSION

A total of 771 Saudi healthcare students and professionals completed the study questionnaire. The participants’
mean age was 25.5 (£ 7.8) years, 39.9% were male and 60.1% were female. The specialties included public health
(33.3%), dentistry (23.2%), medicine (20.2%), pharmacy (12.7%), applied medical sciences (7.4%), and nursing
(3.1%). Of the participants, 58.1% were students, 23.6% were interns or residents, and 18.3% were specialists or
consultants. Most participants were from the western region (62.3%), followed by those from the central (25.2%),
southern (9.0%), eastern (2.6%), and northern regions (0.9%). Among the participants, 13.4% had a chronic
disease, 36.8% walked regularly, and 40.9% ate healthy foodm [30], according to their perspectives. The
participants were all Saudi nationals residing in 33 cities across Saudi Arabia, including Dahran, Skaka, Ahsa,
Buljurashi, Makkah, Tabok, Khobar, Najran, Umluj, Muhayel, Qatif, Ras Tanura, Hafr Albaten, Badr, Jeddah,
Khamis Mushait, Badaea, Qassim, Buraidah, Traif, Dammam, Riyadh, Jazan, Taif, Madinah, Abha, Shaqgra,
Beshah, Kharj, and Baha. The socio-demographic data and other characteristics of the sample are summarized in
Table 1.

When we examined the effect of the SQS score on K10 using a simple linear regression test, we found a significant
inverse relationship (F1760=123.17, p<0.001, R?=0.138). A S coefficient of —1.76 (95% confidence interval
[CI], —2.072 to —1.449) indicated that each point increases in sleep quality was responsible for a decrease in the
K10 score (Figure 1).

When the participants were assessed using the SQS, a mean total score of 5.7 (£ 2.2) was obtained. According to
the SQS classification, participants’ sleep was terrible (0.3%), poor (17.6%), fair (45.9%), good (30.4%), and
excellent (5.8%). Table 2 shows these results in comparison with the SQS scores according to the demographic
data. Participants who reported having a chronic condition had slightly lower SQS scores (mean [+ SD], 5.2
[%2.1]) than those who did not have a chronic condition (5.8 [+ 2.2]), and the difference in scores was statistically
significant (p=10.008).

The K10 results showed a mean score of 25.8 ( 10.3). According to the 2001 Victorian Population Health Survey
[29] cutoff points, 32.9% of the participants were well, 17.2% had mild distress, 14.4% had moderate distress,
and 35.5% had severe distress. Table 2 shows these results in comparison with the K10 scores according to the
demographic data. The participants’ psychological distress scores were statistically significant regarding sex
(p<0.001), qualification (p=0.002), regular walking habits (p=0.006), and healthy food-eating habits
(p<0.001). Female participants had higher K10 scores than male participants (p<0.001). Also,
specialists/consultants had significantly lower K10 scores than students (p=0.001) and interns/residents
(p=0.033). However, the students and interns/residents were not significantly different (p=0.756). The
participants’ psychological distress scores were significantly lower when they reported walking regularly
(p=0.006) and eating healthy food (p <0.01).

Table 1. Sociodemographic data and other characteristics of the study sample (n=771)

Characteristic n %
Male 308 39.9
Sex
Female 463 60.1
Dentistry 179 23.2
. Public health 257 33.3
Specialty
Pharmacy 98 12.7
Medicine 156 20.2
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Applied medical science 57 7.4
Nursing 24 3.1
Student 448 58.11
Qualification Intern/resident 182 23.61
Specialist or consultant 141 18.29
Western 480 62.3
Central 194 25.2
Region Southern 70 9.0
Eastern 20 2.6
Northern 7 0.9
L Yes 103 13.4

General health: chronic disease
No 668 86.6
Yes 284 36.8

General health: walks regularly
No 487 63.2
Yes 315 40.9

General health: healthy food

No 456 59.1

Table 2. Relationships of the demographic variables with the SQS and K10 scores

) SQS K10
Variable
mean SD p mean SD p
Male 5.9 2.2 0.064 23.6 10.2 <0.001
Sex*
Female 5.6 2.2 27.3 10.0
Dentistry 55 2.2 0.796 27.1 111 0.486
Public health 5.7 2.2 26.0 10.1
. Pharmacy 5.7 2.2 25.0 10.6
Specialty** —
Medicine 5.8 2.2 24.8 9.9
Applied medical science 5.8 18 25.7 9.2
Nursing 5.7 2.4 24.7 8.1
Student 55 2.2 0.057 26.6 10.4 0.0022
Qualification*** Intern/resident 5.8 2.1 26.0 10.0
Specialist or consultant 6.0 2.2 23.1 9.9
Western 5.8 2.2 0.164 26.0 10.4 0.459
Central 53 2.1 26.0 10.0
Region** Southern 5.9 2.2 24.0 10.5
Eastern 5.9 2.5 24.3 9.5
Northern 5.7 35 26.0 9.7
o Yes 5.2 2.1 0.008 26.3 10.6 0.620
Chronic disease*
No 5.8 2.2 25.7 10.2
Yes 5.8 2.2 0.433 24.5 10.0 0.006
Walks regularly*
No 5.6 2.2 26.6 10.3
Yes 5.9 2.2 0.056 23.5 9.5 <0.001
Eats healthy food*
No 5.6 2.1 27.4 10.4

*T-test, **Kruskal-Wallis test, ***ANOVA.

The specialists or consultants had significantly lower K10 scores than the students (p=0.001) and
interns/residents (p=0.033). However, the scores of the students and interns/residents did not significantly differ
(p=0.756).
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Figure 1. Simple linear regression showing a negative relationship between sleep quality (SQS score) and
psychological distress (K10 score) among healthcare professionals

This study aimed to evaluate sleep quality and psychological distress among healthcare students and professionals
in Saudi Arabia due to the COVID-19 pandemic. The linear regression analysis showed a significant inverse
relationship between sleep quality and psychological distress scores (p<0.001). This finding is consistent with
previous studies among healthcare workers in Saudi Arabia, where sleep quality mediated psychological distress
[16, 31]. A similar significant association was demonstrated among medical students in Saudi Arabia [32, 33],
and a significant association between sleep quality and psychological distress was reported among the general
population of Saudi Arabia [34]. Previous studies have reported a physiological link between sleep and stress,
both of which are closely linked to the hypothalamic—pituitary—adrenal (HPA) axis [35-37].

In the sleep quality assessment, the participating students and professionals had a mean SQS score of 5.7 (+2.2).
In agreement with this finding, recent studies from Oman have reported poor sleep quality among healthcare
workers based on their SQS scores [38, 39]. Other Omani studies have reported mean SQS scores similar to our
findings, with Khamis et al. [39] reporting a mean SQS score of 5.9 (+2.1), while Badahdah et al. [38] reported
a slightly higher mean SQS score of 6.8 (= 2.0). In addition, recent studies have reported poor sleep quality among
healthcare workers in Saudi Arabia using different assessment tools (e.g., Pittsburgh Sleep Quality Index Scale)
[7, 16, 40]. Participants who had a chronic condition reported worse sleep quality than those without chronic
conditions (p = 0.008). This finding is similar to recent studies among the general population in Saudi Arabia and
Poland [34, 41].

The results from the present study showed a mean psychological distress score of 25.8 (+10.3), with 35.5% of
respondents reporting severe psychological distress and 31.6% showing mild to moderate psychological distress.
Similar levels were reported by a previous study among healthcare workers in Saudi Arabia [15], with a mean
K10 score of 23.1 (+21.0) and severe and mild to moderate psychological distress in 27.3% and 28.9% of the
participants, respectively. However, Alqutub et al. [15] reported a significant association between psychological
distress and the region of practice, which contradicts our findings. This could be explained by the fact that most
of our participants were from the western region, whereas the participants in the study by Alqutub et al. [15] were
mostly from the central region.

In this study, a significant association was found between sex and psychological distress, but no significant
association was found between sex and sleep quality. Our findings showed that female respondents had more
severe psychological distress than male participants. Similarly, previous studies in Saudi Arabia have found that
female healthcare workers were more susceptible to psychological distress than their male counterparts [14, 15,
42, 43]. However, our finding contradicts those from a previous study in Saudi Arabia in which psychological
distress had a more significant impact on males than females [42]. This could be attributed to the fact that the
sample from the previous study consisted of frontline nurses who provided direct care to patients with COVID-
19 [43, 44], whereas our study sample did not include nurses. In addition, the previous study was conducted during
the COVID-19 pandemic, unlike our study, which was conducted after the pandemic. Recent studies have assessed
psychological distress in Italy and China after the COVID-19 pandemic and found that females were more
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susceptible to psychological distress than males [45, 46]. This could be explained by the difference in hormonal
response to stress between the sexes, with female hormones intensifying the stress response [47].

Our findings showed that medical students and interns/residents were more susceptible to psychological distress
than medical specialists or consultants (p=0.001 and p=0.033, respectively). These findings concur with those
of a previous study that reported a high prevalence of psychological distress according to K10 scale scores among
medical students in Saudi Arabia [32].

The psychological distress score in the present study was significantly lower among participants who reported
walking regularly (p=0.006) and eating healthy food (p <0.01). A healthy lifestyle could be a coping strategy
that mitigates the impact of stress. In a US-based study, physical activity was the most frequently reported stress-
coping behavior during the COVID-19 pandemic among healthcare workers in New York [48]. One recent study
reported that exercise was the third most common coping strategy among consultant physicians working in Saudi
Arabia [49]. Another recent systematic review of psychological distress-coping strategies among dental students
in Saudi Arabia reported healthy eating and regular exercise as recommended stress-coping strategies [50].

The present study has several limitations. First, its cross-sectional nature makes it difficult to make causal
inferences. Second, the use of a convenience sampling procedure and the fact that most participants were from
the western region of Saudi Arabia limits the generalizability of the results. Third, a risk of reporting bias was
possible due to the self-reported nature of the questionnaire. Fourth, the use of a web-based questionnaire
distributed through social media platforms that are mainly accessed by young age groups affected the
representativeness of the study sample. This could explain why most participants were around the age of 25 years.
Thus, the findings of this study should be interpreted with caution.

Our findings highlight the need for post-pandemic stress relief programs at healthcare facilities, with more
emphasis on female healthcare workers. In addition, behavioral stress-coping strategies that focus on physical
activities and healthy eating could assist with reducing the negative impact of stressful work demands among
health professionals. Schools and internship programs at healthcare facilities should include stress-coping
programs for students, as data indicate that they are susceptible to psychological distress. Future research with
longitudinal study designs should be conducted to examine the association between sleep quality and
psychological distress over time. Furthermore, future qualitative studies should be conducted to assess factors
affecting healthcare students’ and professionals’ sleep quality and psychological well-being.

CONCLUSION

This study demonstrates a statistically significant association between sleep quality and psychological distress
among healthcare students and professionals in Saudi Arabia. This association implies that improving sleep
quality can reduce the risk of psychological distress. Our findings show that female healthcare students are more
susceptible to psychological distress than males. Moreover, engaging in healthy lifestyle behaviors such as
walking regularly and eating healthy food decreased the risk of psychological distress. Decision-makers in
healthcare facilities and schools should implement stress relief and coping programs to reduce the risk of stress
among their students and professionals. Future in-depth qualitative research is warranted to examine factors
affecting sleep quality and psychological well-being among healthcare students and professionals in Saudi Arabia.
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