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Abstract: Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) infection, also known
as COVID-19, has developed into an alarming situation around the world. Healthcare workers
are playing the role of frontline defense to safeguard the lives of everyone during the COVID-19
pandemic. The present study aimed to investigate the anxiety levels and sleep quality among frontline
and second-line healthcare workers during the COVID-19 pandemic. In this cross-sectional study, a
validated, self-administered, electronic questionnaire was distributed through email to healthcare
workers. The selection of 1678 healthcare workers was based on a convenience sampling technique.
The General Anxiety Disorder-7 (GAD-7) and Pittsburgh Sleep Quality Index (PSQI) instrument
scales were used to assess healthcare workers’ anxiety levels and sleep quality during the COVID-19
pandemic. Out of 1678 respondents, 1200 (71.5 %) were frontline healthcare workers, while 478
(28.5%) were second-line healthcare workers. Among all the healthcare workers, 435 (25.92%) were
experiencing moderate to severe anxiety. Among them, 713 (59.4%) frontline healthcare workers were
experiencing anxiety in comparison with 277 (57.9%) second-line healthcare workers. Severe anxiety
symptoms were seen in 137 (11.41%) frontline healthcare workers compared to 44 (9.20%) second-line
healthcare workers. In total, 1376 (82.0%) healthcare workers were found to have poor sleep quality;
975 (58.10%) were frontline, and 407 (23.89%) were second-line healthcare workers. The highest poor
sleep quality levels were found among 642 (84.6%) of the healthcare workers who work in frontline
areas (emergency departments, intensive care units, and wards) compared to 734 (79.9%) of the
healthcare workers who work in second-line areas. These findings provide a substantial contribution
to the consolidation of evidence concerning the negative impact of the pandemic on the mental health
of healthcare workers (HCWs). These results have established an association that the COVID-19
pandemic causes larger negative psychological symptoms in frontline healthcare workers, such as
severe anxiety and poor sleep quality. Preventive measures to minimize anxiety levels and maintain
sleep quality, addressing this issue nationally and globally, are essential to support the healthcare
workers who are sacrificing their mental health for the future of our nations.

Keywords: anxiety; sleep disturbance; frontline; healthcare workers; COVID-19 pandemic

1. Introduction

Severe Acute Respiratory Syndrome-2 (SARS-CoV-2) infection, also known as COVID-
19, has developed into a global challenge and threatening situation with long-lasting health
and financial effects [1,2]. On 30 April 2021, worldwide, the total number of SARS-CoV-
2 cases was 150,110,310, with a mortality rate of 3,158,792 (2.10%). The incidence and
prevalence of SARS-CoV-2 cases are continuously increasing [3].

Multiple factors are involved in the rising incidence and mortality of SARS-CoV-2
cases and deaths. Pre-existing health conditions may exacerbate the severity of SARS-CoV-2
disease. These conditions include old age [4], hypertension, coronary artery disease, and di-
abetes mellitus [5-7]. Moreover, weather conditions, such as a cold climate, humidity [8,9],
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and environmental pollution are leading causative factors in increasing SARS-CoV-2 cases
and deaths [10,11].

The COVID-19 pandemic has caused tremendous health problems in different sub-
populations, both in developed and developing countries. The literature demonstrates
that it has raised numerous challenges for the global healthcare system to safely manage
patients [12]. The public has identified that the COVID-19 pandemic has caused emotional
detachment from their families, fellows, and friends [13]. The present pandemic has caused
a dramatic loss of human lives worldwide and developed into an unprecedented situation
for public health.

Healthcare workers are fighting against the COVID-19 pandemic to protect global
communities from this outbreak. Frontline healthcare workers have experienced high
work volume, personal risk, and societal pressure to meet extraordinary demands for
healthcare [14]. Moreover, the working environment of frontline and second-line healthcare
workers during the COVID-19 pandemic has been stressful. The adverse effects of stress can
lead to mental health problems, such as anxiety and sleep disturbances, which may affect
work performance, family, and social relationships. Healthcare providers are frequently in
contact with SARS-CoV-2 patients, and therefore more prone to fear, stress, insomnia [15],
and depression [16].

While mental health changes among the general population during the pandemic
have been widely noted, data about frontline and second-line healthcare workers is limited,
despite the fact that they are sacrificing their mental health for the future of our nations.
The present study is the first of its kind to investigate and compare generalized anxiety
and sleep disturbance among frontline and second-line healthcare workers during the
COVID-19 pandemic.

2. Subjects and Methods
2.1. Study Design and Settings

The present questionnaire-based observational-analytical study was conducted in
the Department of Physiology, College of Medicine, King Saud University, Riyadh, Saudi
Arabia, from July-December 2020.

2.2. Selection of Healthcare Workers and Data Collection

The targeted population of the current study was all healthcare workers (HCWs)
employed in various healthcare hospitals in Saudi Arabia. The HCWs were on duty
across all departments and sub-specialties during the data collection period. A structured,
self-administered survey of HCWs was conducted via email, using a scale to assess their
generalized anxiety levels and sleep disturbance during the COVID-19 pandemic. The
demographical data of the HCWs were obtained through an online survey. The validated,
self-administered electronic questionnaire was distributed through email to healthcare
workers. The selection of healthcare workers was made using the convenience sampling
technique. Data collectors were assigned to ensure that the data was inclusive of all
healthcare workers in Saudi Arabia. The power formula was employed to calculate the
sample size; as per an earlier published study [17], the required sample size for both groups
was 1458; however, in this study, the sample size of 1678 was more than the size of the
sample needed to detect the effect size at 80% power.

Based on the job titles and duties in the various units in hospitals, healthcare workers
were classified as either frontline or second-line healthcare workers. Healthcare workers
who were directly involved in the management of patients, such as consultants, physicians,
nurses, and clinical pharmacists, were considered frontline healthcare workers. However,
healthcare workers who were not directly involved in the management of patients but were
working in hospitals, such as lab technicians in biochemistry, hematology, or molecular
labs, were considered second-line healthcare workers. Participants who were working in
the hospital as receptionists or clerical and administrative staff were considered “others”.
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2.3. Inclusion and Exclusion Criteria

All healthcare workers on duty during the COVID-19 pandemic were included in
the study. Participants with any previous frequent complaints of headaches, vertigo,
anxiety, depression, and/or sleep disturbances before the beginning of the COVID-19
pandemic were excluded from the study. Participants with a known history of chronic
debilitating diseases, such as neurological or psychological disorders, or malignancy were
excluded. These debilitating conditions may cause stress and impair sleep quality; hence,
we excluded these participants. Moreover, healthcare workers who were not on duty
during the pandemic period were also excluded from the study. The information about
health status was gathered from the participants in a questionnaire.

2.4. Questionnaire

The survey questionnaire consisted of a total of 25 items; 17 items were focused on
the assessment of sleep quality using the Pittsburgh Sleep Quality Index (PSQI) scale [18],
and the other eight items were focused on the anxiety assessment using the General
Anxiety Disorder-7 (GAD-7) scale [19]. For the Pittsburgh Sleep Quality Index (PSQI)
scale, individual items were scored out of 3, with the minimum score being 0 and the
maximum score being 3, where lower values indicated better sleep quality [18]. Scores
of 5, 10, and 15 were taken as the cut-off points for mild, moderate, and severe anxiety,
respectively [19]. The survey was comprised of an initial page for informed consent, and
all contributors were given the option to participate or not. The healthcare workers who
opted to participate were led through a series of questions. No reward of any kind was
given to the participants, and the information was kept entirely confidential. We used
validated and reliable instruments to investigate sleep [18] and anxiety [19].

2.5. General Anxiety Disorder-7 (GAD-7) and Pittsburgh Sleep Quality Index (PSQI) Scales

The psychometric characteristics of the GAD-7 are reliable to measure anxiety allied
with clinical features [20] with strong consistency (Cronbach’s alpha = 0.92) and good
test-retest reliability (r = 0.88). The PSQI has [16] internal uniformity and a reliability
coefficient (Cronbach’s alpha) of 0.83 for its seven components. The overall PSQI global
score correlation coefficient for test-retest reliability was r = 0.87. The survey was dis-
tributed through email, healthcare facilities” Human Resources departments, and data
collectors to 1806 healthcare workers; 128 responses were excluded for not matching the
inclusion/exclusion criteria, or missing information. Finally, 1678 responses were received,
with a response rate of 92.91%.

2.6. Statistical Analysis

The findings were analyzed using SPSS software version 26.0 for Mac [20]. All de-
mographical variables, including age, gender, and occupation status, were summarized
and reported using frequency and percentage. The total response score was summarized
and reported using mean and standard deviation. The comparisons between the vari-
ables with demographic and clinical factors were analyzed using independent samples
t-tests, ANOVA, and Chi-square tests with a degree of freedom (df). A p-value <0.05 was
considered as significant.

2.7. Ethics Statement

This study was executed in harmony with the Declaration of Helsinki, and the Ethics
Committee Institutional Review Board (IRB), College of Medicine Research Centre, King
Saud University, Riyadh, Saudi Arabia, approved the protocol (ref: E-20-4939).

3. Results

The total number of HCWs included in this study was 1678 (83.9%); 859 (51.2%) were
females, and 819 (48.8%) were males. The mean age of the participants was 34.1 years.
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Of the included respondents, 1200 (71.5%) were frontline healthcare workers, while 478
(28.5%) were second-line healthcare workers (Table 1).

Table 1. The demographics of healthcare workers (n = 1678).

Parameters Number (N) and Percentage (%)
Age (years)
20 to 30 805 (48.0)
31 to 40 475 (28.3)
41 to 50 238 (14.2)
51 to 60 117 (7.0)
61 or above 43 (2.6)
Gender
Male 819 (48.8)
Female 859 (51.2)
Profession
Frontline healthcare workers 1200 (71.5)
Consultants 289 (17.2)
Physicians 447 (26.6)
Nurses 259 (15.4)
Clinical pharmacists 205 (12.2)
Second-line healthcare workers 478 (28.5)
Lab technicians 64 (3.8)
Others 414 (24.7)
Area of workplace
Emergency department 219 (13.1)
Ward 413 (24.6)
Intensive care unit (ICU) 127 (7.6)
Labs 87 (5.2)
Other 832 (49.6)
HCWSs’ involvement with COVID-19 patients
No involvement 534 (31.8)
Diagnosis 229 (13.6)
Treatment 303 (18.1)
Nursing care 151 (9.0)
Other 461 (27.5)

3.1. Generalized Anxiety Disorder-7 (GAD-7)

The results show that among the participants, 33.0% had mild anxiety, 15.1% had
moderate anxiety, and 10.8% had severe anxiety. In total, 25.9% of the healthcare workers
had moderate to severe anxiety as assessed by the GAD-7 scale (Figure 1). This finding
further indicates that 273 (31.7%) females had moderate to severe anxiety compared to
162 (15.38%) males (Table 2). Healthcare workers with 1-5 years of experience suffer from
severe anxiety, 12.6% higher than healthcare workers with more years of experience.

3.2. Anxiety Levels between Frontline and Second-Line Healthcare Workers

As demonstrated in Table 2, out of 1678 respondents, 1200 (71.5%) were frontline
healthcare workers, while 478 (28.5%) were second-line healthcare workers. Of the total
frontline and second-line healthcare workers, 435 (25.92%) had moderate to severe anxiety.
There were 713 (59.4%) frontline healthcare workers suffering from anxiety overall, com-
pared to 277 (57.9%) second-line healthcare workers. The results further indicate that there
were 137 (11.41%) frontline healthcare workers suffering from severe anxiety, compared
to 44 (9.20%) second-line healthcare workers. It has also been identified that moderate to
severe anxiety was higher in physicians and nurses (184 (15.33%)) compared to consultants
(66 (5.55%)) (Table 2, Figure 2).
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Table 2. Association between anxiety and study variables.
Minimal Anxiety Mild Anxiety Moderate Anxiety Severe Anxiety Total . ~
Survey Statement N (%) N (%) N (%) N (%) N (%) Chi (df) p-Value
Age (years)
20 to 30 301 (37.4) 266 (33.0) 142 (17.6) 96 (11.9) 805 (100.0)
31 to 40 199 (41.9) 161 (33.9) 62 (13.0) 53 (11.1) 475 (100.0)
41 to 50 97 (40.8) 87 (36.5) 31 (13.0) 23 (9.6) 238 (100.0) 30.007 (12) 0.003
51 to 60 65 (55.5) 28 (23.9) 16 (13.6) 8(6.8) 117 (100.0)
61 above 26 (60.5) 13 (30.2) 3(6.9) 1(2.3) 43 (100.0)
Gender
Male 390 (47.6) 267 (32.6) 99 (12.0) 63 (7.7) 819 (100.0) 41226 3) 0,000
Female 298 (34.7) 288 (33.5) 155 (18.0) 118 (13.7) 859 (100.0) ’ :
Professional title
Consultant 121 (41.8) 102 (35.3) 33 (11.4) 33 (11.4) 289 (100.0)
Physician 187 (41.8) 146 (32.6) 61 (13.6) 53 (11.8) 447 (100.0)
Nurses 104 (40.1) 87 (33.6) 47 (18.1) 21 (8.1) 259 (100.0)
Clinical pharmacist 75 (36.6) 73 (35.6) 27 (13.1) 30 (14.6) 205(100.0) 27460015 0025
Lab technician 38 (59.4) 15 (23.4) 6(9.3) 5(7.8) 64 (100.0)
Others 163 (39.3) 132 (31.9) 80 (19.3) 39 (9.4) 414 (100.0)
HCWSs'’ involvement with COVID-19 patients
No involvement 239 (44.8) 173 (32.4) 79 (14.8) 43 (8.1) 534 (100.0)
Diagnosis 94 (41.0) 73 (31.9) 30 (13.1) 32 (14.0) 229 (100.0)
Treatment 99 (32.7) 97 (32.0) 55 (18.2) 52 (17.2) 303 (100.0) 34.536 (12) 0.001
Nursing care 63 (41.7) 47 (31.1) 30 (19.9) 11 (7.3) 151 (100.0)
SOther 193 (41.9) 165 (35.8) 60 (13.0) 43 (9.3) 461 (100.0)
Degree of freedom (df).
W 688(41%) [ 555(33.08%) [ 254 (15.14%) 181 (10.79%)
800
600
o)
g 400
g
w
200
0
Minimal Anxiety Mild Anxiety Moderate Anxiety Severe Anxiety
Figure 1. General Anxiety Disorder-7 (GAD-7) among healthcare workers.
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Figure 2. General Anxiety Disorder-7 (GAD-7) among healthcare workers concerning their profession.
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3.3. Anxiety Levels and COVID-19 Involvement

As demonstrated in Table 2, out of 1678 respondents, 683 (40.7%) were directly in-
volved with confirmed COVID-19 cases, while 995 (59.3%) were not directly involved.
Involvement with confirmed COVID-19 cases was defined as either diagnosing, treating,
or providing nursing care, and among those, 210 (30.75%) were suffering from moderate
to severe anxiety in comparison with 225 (22.6%) non-directly involved healthcare work-
ers. The percentage of moderate to severe anxiety among directly involved healthcare
workers was as following: 29.5% among healthcare workers who were involved in diagnos-
ing COVID-19 patients, 35.3% among healthcare workers who were involved in treating
COVID-19 patients, and 27.2% among healthcare workers who were providing nursing
care to COVID-19 patients.

3.4. Pittsburgh Sleep Quality Index (PSQI)

Table 3 demonstrates that 1376 (82.0%) of the healthcare worker respondents had poor
sleep quality (>5 global PSQI score). The results show that 975 (58.10%) were frontline
healthcare workers, and 407 (23.89%) were second-line healthcare workers who suffered from
poor sleep quality. The highest poor sleep quality levels were identified among healthcare
workers who work in frontline areas (emergency departments, intensive care units, and wards)
(642 (84.6%)), in comparison with others who work in second-line areas (734 (79.9%)) (Table 3,
Figure 3). The results further indicate some important relationships with demographic factors,
such as the type of healthcare facility; the results show that healthcare workers who work
in secondary or tertiary care hospitals and specialized hospitals have the highest poor sleep
quality (781 (46.54%)). The highest poor sleep quality was identified among those directly
involved in treating COVID-19 patients (Table 3, Figure 3).

Table 3. Association between sleep quality and study variables.

Good Sleep Quality Poor Sleep Chi (Degree of

Survey Statement <5 N (%) Quality >5 N (%) Total N (%) Freedom-df) p-Value
Healthcare facility
Primary healthcare center 76 (21.9) 270 (78.0) 346 (100.0)
Secondary or tertiary hospital 88 (16.9) 432 (83.0) 520 (100.0)
Specialized hospital 61 (14.8) 349 (85.1) 410 (100.0) 0.026
Polyclinic 9(11.2) 71 (88.75) 80 (100.0) 12.775 (5) :
Laboratories 8 (15.3) 44 (84.6) 52 (100.0)
Others 60 (22.2) 210 (77.7) 270 (100.0)
Work area
Emergency department 49 (22.3) 170 (77.6) 219 (100.0)
Ward 51 (12.3) 362 (87.6) 413 (100.0)
Intensive care unit (ICU) 17 (13.4) 110 (86.6) 127 (100.0) 16.979 (4) 0.002
Labs 15 (17.2) 72 (82.7) 87 (100.0)
Other 170 (20.4) 662 (79.5) 832 (100.0)
HCWs’ involvement with COVID-19
No involvement 117 (21.9) 417 (78.0) 534 (100.0)
Diagnosis 32 (13.9) 197 (86.0) 229 (100.0)
Treatment 32 (10.5) 271 (89.4) 303 (100.0) 21.733 (4) 0.00
Nursing care 34 (22.5) 117 (77.4) 151 (100.0)
Others 87 (18.8) 374 (81.1) 461 (100.0)
Profession
Consultant 65 (22.5) 224 (77.5) 289 (100.0) 7.658 (5)
Physician 74 (16.6) 373 (83.4) 447 (100.0)
Nurse 53 (20.5) 206 (79.5) 259 (100.0)
Clinical pharmacist 33 (16.1) 172 (83.9) 205 (100.0) 0.176
Lab technician 12 (18.8) 52 (81.2) 64 (100.0)
Other 65 (15.7) 349 (84.3) 414 (100.0)
Global PSQI Score 302 (18.0) 1376 (82.0) 1678 (100.0)

Mean + SD (8.944 £ 3.79)
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Figure 3. Pittsburgh Sleep Quality Index (PSQI) among frontline and second-line healthcare workers
in their working areas.

3.5. Sleep Quality and COVID-19 Involvement

As demonstrated in Table 3, out of 1678 respondents, 683 (40.7%) were directly in-
volved with confirmed COVID-19 cases, while 995 (59.3%) were not directly involved.
Involvement with confirmed COVID-19 cases was defined as either diagnosing, treat-
ing, or providing nursing care, and among the HCWs that met these criteria, 585 (85.7%)
were suffering from poor sleep quality in comparison with 791 (79.5%) non-directly in-
volved healthcare workers. The percentage of poor sleep quality among directly involved
healthcare workers was 86% among healthcare workers who were involved in diagnos-
ing COVID-19 patients, 89.4% among healthcare workers who were involved in treating
COVID-19 patients, and 77.4% among healthcare workers who were providing nursing
care to COVID-19 patients.

4. Discussion

The COVID-19 pandemic has developed into a threatening situation around the world.
Healthcare workers are fighting against the pandemic and building a safe environment for
global communities. Healthcare providers are highly prone to SARS-CoV-2 infection [7].
The present study findings during this critical time in the COVID-19 pandemic highlights
the sleep health and anxiety levels of healthcare workers. Here, we have identified that
frontline healthcare workers have more anxiety and sleep disturbance than second-line
healthcare workers. Moreover, the highest poor sleep quality levels were detected among
healthcare workers who work in frontline areas, including emergency departments, inten-
sive care units, and wards.

A study conducted in China demonstrated that frontline workers who were exposed to
COVID-19 experienced severe insomnia, and the female gender predicted a greater risk of
psychological stress among the HCWs [21]. A systematic study found that the prevalence
of anxiety among healthcare workers was 23.2%, and the prevalence of insomnia was
38.9% [22]. Healthcare workers had anxiety- and sleep-allied health symptoms during the
pandemic; these symptoms may be due to the nature of the job, their responsibilities while
managing infected patients, and fear of the risk of infection during the pandemic. Moreover,
their duties in various units, particularly high-risk medical units, were associated with
poor mental health outcomes [23,24].

The literature demonstrates that frontline workers who performed their duties in high-
risk units had poorer outcomes than workers who performed their duties in lower-risk
environments [25]. Frontline healthcare workers are at greater risk of getting infected and
spreading the infection to their families, in addition to their increased workload, which can
be psychologically debilitating.
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Liang et al. [26] compared HCWs in COVID-19-associated departments to other
HCWs. The authors found that HCWs experienced clinically depressive symptoms, but no
significant differences between frontline HCWs and non-frontline HCWs were found. The
most probable reason for their insignificant findings was the small sample size of 23 doctors
and 36 nurses. Based on such a small study;, it is not possible to reach an appropriate
conclusion. Another study conducted by Cai et al. [27] investigated the psychological
relationship of COVID-19 and anxiety on 534 frontline medical-staff members; they found
that HCWs experienced more anxiety. It has been reported that approximately one-third
of nurses working during the COVID-19 pandemic were suffering from psychological
symptoms [28]. Early studies demonstrate that while providing care to COVID-19 patients,
healthcare workers are more susceptible and are at high risk of acquiring the infection,
with physical and mental consequences [29,30].

Similarly, Chew et al. [31] assessed stress and anxiety in healthcare workers in Sin-
gapore and India. It was identified that 48 (5.3%) workers faced moderate to severe
depression, and 79 (8.7%) had moderate to extremely severe depression. Moreover, 54
(6%) healthcare workers experienced moderate to extremely severe stress. Salari et al. [24]
reported that the prevalence of stress, anxiety, and depression within frontline healthcare
workers who were involved in the management of COVID-19 patients was high. In another
study, Rossi et al. [32] found that the rate of depression was 24.73%, the rate of anxiety
was 19.80%, and the rate of insomnia was 8.27% among healthcare workers. The present
study findings are in line with earlier reports confirming a substantial proportion of mental
health problems, particularly among frontline HCWs.

Alamri et al. [33] conducted a study on the prevalence of anxiety among the general
population in Saudi Arabia during the COVID-19 Pandemic. The authors found that 10%
of people had moderate to severe anxiety symptoms. However, in the present study;, it
was identified that 25.92% of healthcare workers have moderate to severe anxiety. The rate
of frontline healthcare workers suffering from anxiety was 59.4%, compared to 57.9% of
second-line healthcare workers. There were significantly higher anxiety levels in healthcare
workers compared to the general population in Saudi Arabia.

Alharbi et al. 2021 [34] conducted a study during lockdown and reported that 55% of
the general Saudi population suffered from poor sleep quality. However, in the present
study, the data indicate that 82% of healthcare workers in Saudi Arabia suffered from poor
sleep quality during the same period. The study findings show that the healthcare workers
in Saudi Arabia had poorer sleep quality than the general public.

Magnavita et al. [35] performed a study on clinical symptoms in a cohort of HCWs
during the COVID-19 pandemic. In this study, 11 participants were physicians, 58 were
nurses, and 7 were technicians. The authors demonstrated that the rate of anxiety and
depression in HCWs was not higher than generally recorded in the population working
at the same organization. However, in COVID-19 cases, there was a significant risk of
anxiety, mainly in those who had low sleep quality. Similarly, Magnavita et al. [36] assessed
the health situations of 90 anesthesiologists out of 155 workers in a COVID-19 hospital
in Italy; 71.1% reported high work-related stress among workers, with an imbalance
between high effort and low reward. The workers also reported insomnia (36.7%), anxiety
(27.8%), and depression (51.1%). In another study, Magnavita et al. [37] investigated 152
out of 205 workers; 105 were physicians, and 47 were nurses. The authors found that a
high workload, isolation at work, uncertainty about safety procedures, and a decrease in
time devoted to meditation and relaxation have led to a significant increase in stress. In
three studies [35-37], the findings support the hypothesis of increased stress, anxiety, and
depression among HCWs. However, the main limitation of these three studies [35-37] was
a small sample size and a minimal number of frontline HCWs.

During this pandemic, worldwide, people have faced multiple challenges related to
lockdown, quarantine, travel restrictions, and emotional detachment from family, fellows,
and friends [13]. However, healthcare workers are also facing other issues, including
increased job responsibilities, higher chances of infection, and carrying the infection from
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hospital to their family members. These factors may further enhance their psychologi-
cal burden.

Healthcare workers are at the heart of the unprecedented crisis of COVID-19, facing
many challenges while managing SARS-CoV-2 patients, minimizing the spread of infection,
and being involved in hospital strategy. Moreover, HCWs are still engaged in treating
non-COVID-19 patients and maintaining their personal responsibilities, including taking
care of their families and themselves. The literature shows high rates of burnout and
psychological stress in HCWs [38]. The results presented here show that HCWs who
experienced anxiety and/or sleep disturbance, mainly due to direct or indirect contact with
SARS-CoV-2 patients, can develop infection and anxiety about the safety of themselves
and their family members.

5. Study Strengths and Limitations

To our knowledge, this is the first large sample size study conducted on the comparison
of the anxiety levels and sleep disturbance among frontline and second-line healthcare
workers during the COVID-19 pandemic. The sample size was appropriate and represents
healthcare workers from various primary, secondary, and tertiary healthcare workers in
Saudi Arabia. This study has some limitations. First, due to the convenience sampling
procedure, representativeness was difficult. Second, a few psychosocial work conditions
were not surveyed. Third, the cross-sectional design limited the interpretation of the causal
relationship that COVID-19 is associated with elevated anxiety and sleep disturbance
in HCWs. The fourth limitation of this study was that the data were collected from
one country only; it would be more appropriate to additionally collect data from other
neighboring countries.

6. Conclusions

The present study results have established that the COVID-19 pandemic has more ex-
tensive negative psychological features on the mental health of frontline healthcare workers,
associated with severe anxiety and poor sleep quality, than second-line healthcare workers.
The study findings confer great opportunities for healthcare officials and policymakers to
account for workplace context when planning for mental health prevention programs for
healthcare workers during the pandemic period. The protection of mental health in HCWs
is of paramount importance. Medical and paramedical staff must take appropriate rest, have
a healthy diet, and engage in regular physical exercise to reduce anxiety levels and maintain
sleep quality. Health officials must support the healthcare workers who are sacrificing
their mental health for the future of our nations. This study highlights the importance of
providing comprehensive support strategies to reduce the psychological allied symptoms
of the COVID-19 outbreak among healthcare workers under pandemic conditions.
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