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Purpose: We aimed to assess sleep quality and psychological distress among healthcare workers (HCWs) in the context of mitigated 
governmental restrictions during COVID-19 pandemic in Saudi Arabia.
Methods: This cross-sectional study included 370 HCWs from a single tertiary healthcare institution in Riyadh, Saudi Arabia. Sleep 
quality and psychological distress were measured using the Pittsburgh Sleep Quality Index (PSQI) and the Depression, Anxiety and 
Stress Scale – 21 (DASS-21).
Results: The median stress score for HCWs aged between 20 and 29 years was higher compared to HCWs aged between 30 and 39 
years (p=0.002) and HCWs aged between 50 and 59 years (p<0.001). The median anxiety score of the age group between 20 and 29 
years was also significantly higher compared to the age groups between 40 and 49 and 50–59 years (all p<0.05). HCWs living with 
family showed higher anxiety and depression scores compared to those living with non-family members (p=0.006 and p=0.005, 
respectively). Handling COVID-19 patients on multiple occasions during routine patient care was significantly associated with higher 
anxiety and depression scores among HCWs. The results also showed higher PSQI scores among younger HCWs (20–29 years) and 
trainees (all p<0.05). In addition, PSQI correlate significantly with depression (r=0.268) and anxiety (r=0.278) scores of DASS-21 
scale (all p<0.001).
Conclusion: Poor psychological well-being and sleep quality were observed among certain groups of HCWs, even after the 
mitigation of COVID-19 restrictions. This study highlights the need for strategies to manage HCWs at risk of developing psycholo-
gical distress during future catastrophes.
Keywords: the Depression Anxiety and Stress Scale-21, Pittsburgh Sleep Quality Index, psychological distress, sleep quality, post- 
lockdown period, COVID-19

Introduction
In recent years, coronavirus disease (COVID-19) has affected nearly all segments of the population and has developed 
into a worldwide pandemic since December 2019. The pandemic has had substantial disturbances to global health of the 
general population but was particularly detrimental to frontline healthcare workers (HCWs).1 The profound effects of the 
containment measures of the pandemic – namely quarantine and social distancing – have led to negative consequences on 
the psychological well-being and mental health of HCWs.2 The pandemic could not only generate fear, anxiety, and 
depression but may also contributed to prolonged effects such as panic and trauma-related disorders.3

Exposure to workplace hazards such as COVID-19 has been demonstrated to negatively impact the mental health of 
HCWs.4 Studies on the burden of COVID-19 on mental health of HCWs have accumulated over years. In China, the 
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prevalence of psychological and sleep disturbances such as anxiety, depression, and insomnia were high (~35–50%) among 
the general population and HCWs during the pandemic.5–7 Symptomatic anxiety due to COVID-19 was reported in 
a multinational survey-based study, with approximately 30% of the HCWs reported that they experienced physical 
symptoms due to anxiety.8 High rates of psychological disturbances among HCWs and general population due to 
COVID-19 have been also reported in France,9 the United States,10 Turkey,11 India,12 Italy,13 the United Kingdom,14 

Germany,15 and Australia.16 In Saudi Arabia, poor psychological well-being has been found among HCWs, with the 
prevalence of anxiety, depression and stress was approximately 17–27% during the pandemic.17 Factors that predispose 
HCWs to psychological distress have been extensively studied in the current literature. Several of previous worldwide 
studies suggested that younger age, pre-existing psychological difficulties, and chronic conditions are at risk of developing 
psychological distress during the pandemic. In addition, governmental restriction to economic and social activities, 
including social distancing, can impose a substantial risk for developing psychological distress.18,19 Moreover, economic 
crisis is another critical factor that predisposes individuals to psychological morbidities and even suicide attempts.20

Documenting the progression of psychological morbidities during and after the pandemic is of particular importance 
to ensure optimal responses in similar future situations. The impact of the lifting of lockdown measures on the mental 
health status was previously studied among the general population admitted to psychiatric emergency department in 
Switzerland.21 The authors reported an increase in serious psychiatric conditions such as suicidal behaviour and 
psychomotor agitation after the lockdown has been lifted. Still, little is known about the impact of partial relief of 
COVID-19 restrictions on psychological status and sleep quality of HCWs in Saudi Arabia. Therefore, we aimed in the 
current observational cross-sectional study to measure sleep quality and the levels of stress, anxiety, and depression 
experienced by a sample HCWs during the partial relief of strict economic and social restriction of the COVID-19 
pandemic in Saudi Arabia.

Materials and Methods
Study Design and Participants
This was a cross-sectional study conducted at a tertiary hospital in Riyadh, Saudi Arabia. The recruitment was conducted 
after partial relief of COVID-19 restrictions in the country. All HCWs including physicians, medical residents, interns, 
nurses, and allied healthcare practitioners who worked during the COVID-19 pandemic were included in the study. Other 
HCWs who were working in administrative positions were excluded from the study.

Ethical Approval
This study was conducted in accordance with the Declaration of Helsinki. The study was conducted in King Abdulaziz 
Medical City after obtaining the Institutional Review Board (IRB) approval (SP21R/215/05). All participants were 
informed about study and provided informed consent. No personally identifiable information was collected to maintain 
participants confidentiality.

Sample and Data Collection
The sample size was calculated using Raosoft online sample size calculator. The minimum required sample size was 366, 
with a margin of error 5%, 95% confidence level and 50% response distribution. HCWs were recruited by a non- 
probability convenience sampling technique, where participants were invited to participate through a web-link sent to 
their phones via Airdrop or WhatsApp. Consent to participate was provided electronically to those who agreed to 
participate.

Instruments
The survey was constructed using Google Forms. The study’s survey had three sections: sociodemographic variables, and 
two validated questionnaires from previous studies to measure mental health and sleep quality. The first section included 
sociodemographic variables of participants including gender, age, job title, housing status, marital status, and frequency 
of contact with COVID-19 patients. In the second section, mental health of HCWs was measured using the Depression 
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Anxiety Stress Scale-21 (DASS-21) to determine the extent of psychological impact of COVID-19.22 The DASS-21 is 
a well-established instrument and has been applied in research related to COVID-19.23,24 The DASS-21 scale is a valid 
and reliable tool with reliabilities for the sub-scale’s depression (Cronbach’s alpha =.91), stress (Cronbach’s alpha =  
0.89), and anxiety (Cronbach’s alpha = 0.85).25 It consists of 21 Likert-scale items to assess three major sub-scales 
including depression, stress, and anxiety. Each sub-scale consisted of 7 Likert-scale items ranging from 0 (Did not apply 
to me at all) to 3 (Applied to me very much or most of the time). The total score of each sub-scale is measured by adding 
together the score of each item and multiplying it by 2.

In the last section, sleep quality of HCWs was measured using the Pittsburgh Sleep Quality Index (PSQI) to evaluate 
the extent of sleep disturbance among HCWs.26 The PSQI is a valid and reliable self-reported questionnaire to evaluate 
sleep quality over a one-month time interval. The diagnostic sensitivity and specificity of the instrument is 89.6% and 
86.5%, respectively.27 It has been applied previously in COVID-related research and among HCWs.28 It consists of 19 
self-rated questions and 5 questions rated by the bedpartner or roommate.

Statistical Analysis
Descriptive statistics were calculated to compare DASS-21 components and PSQI scores according to sociodemographic 
variables. Categorical data were presented as frequency and percentages, while continuous variables were presented as 
median and interquartile range (IQR). Mann–Whitney U and Kruskal–Wallis H-test tests were used to assess the 
association of sociodemographic variables with anxiety, depression, and stress scores from DASS-21 and PSQI score. 
Post hoc test (Bonferroni test) was used to test differences among more than three groups. The Spearman correlation 
analysis was used to assess correlation between stress, anxiety, depression and PSQI scores. A p value (two-tailed) of 
<0.05 was considered significant. Statistical analysis was performed on IBM SPSS v28.

Results
A total of 370 HCWs completed the survey. The sociodemographic characteristics of the surveyed HCWs are shown in 
Table 1. Most of the participants were female gender (70.8%) and 29.2% were male. The majority of participants were 
between the age of 20 to 29 (61.9%) and only (1.1%) of respondents were older than 60 years. More than half of the 
sample were single (63.5%) and 36.5% were married. Regarding the housing status, 17.3% participants lived alone, 
10.3% lived with others, and 72.4% lived with family. Among the enrolled subjects, 30.3% were applied health 
practitioner, 26.8% nurses, 24.3% trainees and 18.6% physicians. Only 22.2% of the enrolled subjects reported that 
they did not had contact with COVID-19 patients, whereas the majority (37%) had contacted COVID patients once 
a week and 25.4%, 22.2% participants had no contact with infected cases, 37% had contact once a week, 25.4% 
responded 2–3 times a week, and 15.4% answered more than three times a week.

Table 2 categorises DASS-21 parameters by sociodemographic variables. The five categories of age groups had 
significantly different scores on anxiety (p=0.006) and stress (p<0.001). Pairwise post hoc comparison showed that the 
stress scores for the age group between 20 and 29 years to be the highest [median (IQR): 3.00 (5.00)] compared to age 
group of 50–59 years [1.00 (2.00); p<0.001], age group of 30–39 years [1.00 (3.00); p=0.002] and age group of 40–49 
years [1.00 (3.00); p=0.024]. Pairwise post hoc comparison also showed that the anxiety scores of the age group between 
20 and 29 years [5.00 (7.00)] is significantly higher compared to the age groups between 40 and 49 years [1.50 (6.50); 
p=0.005] and 50–59 years [0.00 (4.00); p=0.007].

Furthermore, there were significant differences on anxiety (p=0.02) and depression (p=0.013) scores between the 
three categories of housing status (Table 2). Pairwise post hoc test showed that those living with family displayed higher 
anxiety scores compared to those living with others [5.00 (6.00) vs 2.00 (7.00); p=0.006]. Similarly, those living with 
family displayed higher depression scores compared to those living with others [4.00 (8.00) vs 1.00 (6.50); p=0.005]. In 
addition, median depression score was significantly higher among those living alone compared to median score of those 
living with others [4.50 (9.00) vs 1.00 (6.50); p=0.007].

Our analyses also showed significantly different anxiety and depression scores with frequency of contact with 
COVID-19 patients (all p<0.001; Table 2). Further analyses from pairwise post hoc test showed that those who had 
contact with COVID patients once a week had lower median anxiety score [3.00 (6.00)] compared to those who were 
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exposed to COVID patient for 2–3 times a week [6.00 (7.00); p<0.001] and to those who were exposed to COVID-19 for 
more than 3 times per week [5.00 (9.00); p=0.010]. Similarly, we observed lower median depression score among those 
who had single contact with COVID patients compared to those who had multiple contacts. Nevertheless, we did not 
observe any significant differences on all DASS-21 parameters with gender, marital status, and profession.

Table 3 demonstrates the relationship between sociodemographic variables and PSQI score. Our analysis showed 
significant differences between age groups and profession on PSQI score. Upon further analyses using pairwise post hoc 
test, we observed that trainees had slightly higher median PSQI score [10.00 (3.50)] compared to all other professions 
including allied health professions [9.00 (5.00); p=0.003], nurses [9.00 (5.50); p=0.020] and physicians [9.00 (4.00); p=0.015]. 

Table 1 Sociodemographic Characteristics

Variable n (%)

Gender

Male 108 (29.2)

Female 262 (70.8)

Age group (years)

20–29 229 (61.9)

30–39 92 (24.9)

40–49 32 (8.6)

50–59 13 (3.5)

More than 60 4 (1.1)

Marital status

Single 235 (63.5)

Married 135 (36.5)

Occupation

Applied health practitioner 112 (30.3)

Nurse 99 (26.8)

Trainee 90 (24.3)

Physician 69 (18.6)

Housing status

Living alone 64 (17.3)

Living with others 38 (10.3)

Living with family 268 (72.4)

Frequency of contact with COVID-19 patients

No contact 82 (22.2)

Once a week 137 (37.0)

2–3 times a week 94 (25.4)

More than 3 times a week 57 (15.4)
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Table 2 Association of Sociodemographic Variables with Anxiety, Depression, 
and Stress Scores from DASS-21

Variable Anxiety Depression Stress

Gender

Male 5.00 (9.00) 4.00 (9.00) 2.00 (4.00)

Female 4.00 (6.00) 4.00 (7.00) 3.00 (4.00)

p=0.814 p=0.320 p=0.575

Age group (years)

20–29 5.00 (7.00) 4.00 (8.00) 3.00 (5.00)

30–39 4.00 (7.75) 5.50 (8.75) 1.00 (3.00)

40–49 1.50 (6.50) 3.00 (7.75) 1.00 (3.00)

50–59 0.00 (4.00) 1.00 (5.50) 1.00 (2.00)

More than 60 5.50 (15.50) 6.50 (14.5) 1.00 (3.00)

p=0.006 p=0.117 p<0.001

Marital status

Single 5.00 (8.00) 4.00 (8.00) 2.00 (4.00)

Married 4.00 (7.00) 4.00 (8.00) 2.00 (4.00)

p=0.416 p=0.685 p=0.486

Occupation

Physician 4.00 (8.00) 5.00 (9.00) 2.00 (3.00)

Applied health practitioner 4.00 (7.00) 4.00 (7.00) 3.00 (4.00)

Nurse 3.00 (7.00) 3.00 (7.00) 2.00 (4.00)

Trainee 5.00 (7.00) 5.00 (9.00) 3.00 (5.00)

p=0.125 p=0.272 p=0.522

Relationship status

Living alone 4.00 (9.00) 4.50 (9.00) 1.50 (4.00)

Living with others 2.00 (7.00) 1.00 (6.50) 2.00 (2.00)

Living with family 5.00 (6.00) 4.00 (8.00) 3.00 (4.00)

p=0.023 p=0.013 p=0.109

No contact 3.00 (8.00) 3.00 (8.00) 2.00 (5.00)

Once a week 3.00 (6.00) 3.00 (7.00) 2.00 (4.00)

2–3 times a week 6.00 (7.00) 7.00 (8.00) 3.00 (5.00)

More than 3 times a week 5.00 (9.00) 6.00 (9.50) 2.00 (4.00)

p<0.001 p<0.001 p=0.277

Notes: Data are presented as median (interquartile range). Mann–Whitney U test was used to 
compare differences between two groups. Kruskal–Wallis H test was used to for comparison 
between more than two groups. Bold font indicates a p<0.05 and was considered statistically 
significant.
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We also observed that older age group (between 50 and 59 years) had slightly lower PSQI score [9.00 (5.50)] compared to 
younger age groups [from 20 to 29 years: 10.00 (4.00); p<0.001] and [from 30 to 39 years: 10.00 (6.00); p=0.002].

Table 4 describes Spearman’s rank correlation analysis between anxiety, depression, stress, and sleep disturbance 
scores. The DASS-21 stress scale was positively associated with the DASS-21 depression scale (r = 0.137; p < 0.01) and 
the DASS-21 anxiety scale (r = 0.154; p < 0.01). In addition, the depression DASS-21 scale was positively and strongly 
associated with the DASS-21 anxiety scale (r = 0.814; p < 0.001), and the PSQI score (r = 0.268; p < 0.001). The PSQI 

Table 3 Association Between Sociodemographic Variables and 
PSQI Scores

Variable PSQI score, Median (IQR) p

Gender

Male 9.00 (4.25) 0.616

Female 10.00 (5.00)

Age group (years)

20–29 10.00 (4.00) 0.002

30–39 10.00 (6.00)

40–49 9.00 (5.00)

50–59 9.00 (5.50)

More than 60 9.00 (6.50)

Marital status

Single 9.00 (3.00) 0.105

Married 10.00 (6.00)

Occupation

Physician 9.00 (4.00) 0.015

Applied health practitioner 9.00 (5.00)

Nurse 9.00 (5.50)

Trainee 10.00 (3.50)

Housing status

Living alone 9.00 (4.00) 0.570

Living with others 9.00 (7.00)

Living with family 10.00 (4.00)

Frequency of contact with COVID-19 patients

No contact 9.00 (3.00) 0.169

Once a week 11.00 (4.75)

2–3 times a week 10.00 (5.25)

More than 3 times a week 9.00 (5.00)

Notes: Mann–Whitney U test was used to compare two groups. Kruskal–Wallis H test 
was used to for comparison between more than two groups. Bold font indicates 
a p<0.05 and was considered statistically significant.
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score was positively associated with the DASS-21 anxiety scale (r = 0.278; p < 0.001). There was no significant 
correlation between the DASS-21 stress score and PSQI score.

Discussion
To the best of our knowledge, this is the first study to explore mental health and sleep quality among HCWs in the 
context of the COVID-19 pandemic and the partial relief of governmental restrictions in Saudi Arabia. The key findings 
of our study are that younger HCWs and those living with family tend to have higher levels of anxiety and stress scores. 
Furthermore, providing care for COVID-19 patient of more than once per week was associated with higher anxiety and 
depression scores. We also observed poor sleep quality among younger HCWs and trainees. Lastly, our correlation 
analysis showed positive and significant correlation between all DASS-21 parameters and PSQI with anxiety and 
depression scores.

There was a clear age-related relationship in anxiety and stress parameters of DASS-21 scale. These findings are 
important and highlight the need for more attention toward specific age groups, particularly younger personnel. This is, 
perhaps, noteworthy in the context of mitigated governmental restrictions because younger adults are at minimal risk of 
developing serious illness due to COVID-19 compared to older people. However, a previous analysis of COVID-19- 
related fears revealed that young subjects reported an increase in fear of dying and fear of getting sick when compared to 
adult and elderly subjects.29 Another probable justification for these findings includes fear from returning to lockdown 
and/or strict governmental restrictions, although lockdown on freedom of movement was eased during the study period. 
In addition, older people may have a context of resilience and adaptive mental health, with previous evidence suggesting 
that emotional well-being improves with age.30,31 Nevertheless, the association between age and mental health persisted 
during the acute full lockdown phase of the pandemic,17,32,33 and during the easing of strict governmental restrictions as 
demonstrated by our findings.

Besides age, our results indicate that HCWs providing care to COVID-19 patients more than once weekly had poorer 
mental health. In addition, the relationship status in our study showed that HCWs residing with family or alone reported 
higher depression scores than HCWs residing with non-family members. Possible explanations to these results include 
fear from infection and subsequent transmission of infection to family members.34 In support of our findings, Czepiel 
et al reported that psychological distress, depressive and post-traumatic stress symptoms were associated with fears from 
infection among HCW.35 Furthermore, a previous case-report of COVID-19-related concerns in HCWs has documented 
depressive and anxious symptoms in an HCW after spreading the infection to a family member.36

Previous national and international studies have shown that poor sleep quality is common among HCW during the 
COVID-19 outbreak, which was also linked to the development of psychological distress. Our results showed that 
younger age and trainees had slightly increased sleep disturbance compared to older age and other healthcare profes-
sionals, respectively. Moreover, we demonstrated that sleep quality index positively correlates with depression and stress 
parameters. These findings, nevertheless, are unexpected during the mitigation phase, but they concur with previous 
findings published during the acute phase of the pandemic where full governmental restrictions were imposed.37–40 

However, it is possible that stress and depression are among the major contributing factors to sleep disturbance among 
respondents in the current study. This is evident by correlation between PSQI with depression and anxiety parameters.

Table 4 Correlation Analysis of DASS-21 Parameters Scores and PSQI

Variable Min Max Median IQR 1 2 3

1. DASS-21-Stress 0 9 2 4

2. DASS-21- Depression 0 21 4 8 0.137**

3. DASS-21- Anxiety 0 21 5 8 0.154** 0.814***

4.PSQI 3 21 10 5 0.076 0.268*** 0.278***

Notes: DASS-21, Depression Anxiety Stress Scale-21; PSQI, Pittsburgh Sleep Quality Index. **p<0.01; ***p<0.001. 
Spearman’s rank test was used for correlation analysis.
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This study has some limitations. This was an observational cross-sectional study; therefore, the analyses cannot be 
used to draw a final causal relationship about the effects of partial relief of COVID-19 restrictions on mental health and 
sleep quality. In addition, findings from the current study should be interpreted with caution since the study was 
conducted in a single institution in Saudi Arabia; therefore, these findings may not be generalisable to other settings 
or countries. Furthermore, respondents were not asked about their current psychological well-being and sleep quality 
status, which may play a substantial role in the mental health of HCWs.

Conclusion
The observations described in this study suggested that the psychological burden of the pandemic persists after the easing 
of governmental restrictions. HCWs at risk of psychological distress were likely to be younger, living with family, or in 
frequent contact with COVID-19 patients. It is therefore substantial for healthcare institutions to intervene and support 
mental health of vulnerable HCWs.
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