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SUMMARY
Background: Public measures to confine the spread of the novel coronavirus disease 2019 (COVID-19) infection
involves partial or full lockdown by some countries including Saudi Arabia. Social isolation, and financial insecurity are potential risk factors for mental changes. This study aimed to address public concerns, and assess mental health changes, and the factors associated with mental health burden in response to the COVID-19 outbreak in
Saudi Arabia after the full lockdown is widely employed.
Methods: This cross-sectional study was conducted between 30th of April, and 10th of May, 2020 by posting an online survey on social media platforms (WhatsApp, and Twitter) to collect data on participants’ demographics,
concerns and worries related to the COVID-19 pandemic, and mental health changes using a validated Arabic
version of the self-rated Hospital Anxiety and Depression Scale (HADS).
Results: A total of 1,921 responded to the questionnaire. Of them, 1,429 (74.5%) were ≤ 45 years old, and 967
(50.3%) were males. Reported public concerns included disturbed lifestyle, getting self or family member infected,
loss job or part of income, difficult access to routine health care, and 55.8% reported negative impact on their
mental health. Hospital anxiety and depression scale revealed high rates of depression [717 (37.3%)], and anxiety
[508 (26.4%)]. Binary logistic regression revealed that female gender, working for the private sector, smokers, and
people with chronic diseases were at increased risk of mental illnesses (p < 0.05).
Conclusions: This study addressed serious public concerns, and substantially high rates of depression and anxiety
related to the COVID-19 pandemic, and lockdown.
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INTRODUCTION
A pandemic caused by a novel coronavirus, COVID-19,
is responsible for progressively increasing cases of
pneumonias throughout the world was announced [1].
Person-to-person spread of COVID-19 is believed to
arise mainly via respiratory droplets. Infection can also
occur if a person touches a surface contaminated with
infected secretions and then touches his/her eyes, nose,
or mouth [2]. To reduce the risk of transmission in the
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community, individual population are recommended to
wash hands meticulously and abstain from social gatherings [3,4].
Public health measures variably employed in different
countries include social distancing and stay-at-home
regulations, aggressive case-contact tracing and health
quarantine of contacts, lockdown of areas of high prevalence which involves the restriction of movement, and/
or separation from the rest of the population [5,6]. Factors including cultural, geographic and economic factors
affect the effectiveness of quarantine and lockdown.
Fast evaluation is needed to assess both the success and
the possible obstacles to quarantine and lockdown effectiveness, and they should be utilized to direct plans
for the most suitable and culturally convenient measures
[6].
Only a few studies have addressed public concerns
(e.g., access to healthcare, getting routine/essential medications) and the mandated lifestyle changes (e.g., selfisolating, washing hands more often) in response to the
COVID-19 preventive measures, including lockdown
[7].
While the pandemic’s health consequences are clear
from the physical point of view, the mental health consequences should not be ignored or minimized. As time
in the lockdown continues, people might develop more
severe anxiety or depression. Social isolation, loneliness, and financial insecurity are among potential factors of adverse mental changes. A very recent report by
the Kaiser Family Foundation in the United States demonstrated that the mental health burden is increasing for
almost everyone. In a mid-March 2020 survey, 32% of
surveyed individuals reported that worries and stress
about COVID-19 had a negative effect on their mental
health. Two weeks later, in late March, this number had
increased to 45% [8].
We sought to use this work to identify public emotions
regarding measures taken and threats faced as the pandemic is progressing. Moreover, we thought to use this
work to address mental health changes, including anxiety and depression, among the general population under
stress of COVID-19 outbreak and its related measures
to confinement, social isolation, and lockdown. Also,
we aimed to study the factors associated with potential
mental changes.
Outcome results of this work are believed to aid in understanding public reflection on measures taken to confine infectious outbreaks, subsequently, assist stakeholders to plan accordingly. Moreover, understanding
the psychological consequences of infectious outbreaks
support health sectors on boosting mental health systems during outbreaks and afterwards.

App, Twitter) to collect data on concerns and general
worries among the public in response to the COVID-19
pandemic after full lockdown had been widely employed in Saudi Arabia for six weeks.
1. WhatsApp and Twitter posts were shareable to facilitate snowball sampling.
2. Informed consent was obtained from participants after being informed of the purpose, risks, and benefits
of the study.
3. The survey was pilot tested with 50 participants,
who were included in the final results.
4. The survey consists of three sections (multiple
choice, single choice). All questions were mandatory.
5. Section one includes demographic characteristics of
participants.
6. Section two includes six questions on the participants’ concerns and general worries from the outbreak and lockdown (e.g., report disrupted life, personal worry about themselves or a family member
getting sick, economic worries includes loss of income due to a workplace closure or reduced hours,
etc.).
7. Section three to assess mental health using a validated Arabic version [9] of the self-rated Hospital
Anxiety and Depression Scale (HADS) to identify
and score symptoms of depression and anxiety [10].
This 14-item questionnaire was designed to screen
for psychiatric disorders in the general population
and to identify those who need further psychiatric
assessment. It encompasses two subscales: anxiety
and depression. Items are rated on a 4-point Likert
scale as yes definitely, yes sometimes, no not much,
and no not at all. Its maximum scores are 21 for anxiety or depression. Scores of ≥ 11 on the depression
or anxiety subscale are considered indicative of
‘‘case-ness’’ for either disorder, scores of 8 - 10 represent ‘‘borderline case,” and scores 0 - 7 is ‘‘noncase’’. The HADS is commonly used, significantly
reliable, and valid in assessing case-ness of depression and anxiety in clinical practice and general populations, and permits significant distinction between
these two disorders [11].
Statistical analysis
Data were analyzed with STATA (StataCorp LLC, College Station, TX, USA). We represent categorical variables in terms of frequency (percentage). The binary logistic regression model was used to identify factors associated with mental changes. Odds ratios and their associated 95% confidence intervals (CIs) were used as
measures of effect size. p-value less than 0.05 (twotailed) was considered to be statistically significant.

MATERIALS AND METHODS
RESULTS
This cross-sectional study was conducted during the period from the April 30, 2020, to May 10, 2020, by posting an online survey on social media platforms (Whats-

A total of 1,921 responded to the questionnaire. Of
those, 1,429 (74.4%) were ≤ 45 years old, and 967
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Table 1. Participants’ characteristics, concerns, and mental health changes related to COVID-19 lockdown.
Variable

Total (1,921) N (%)

Age

18 - 35

843 (44)

36 - 45

586 (30.5)

46 - 55

341 (17.7)

56 - 75

151 (7.8)

Gender, male

967 (50.3)

Below high school/secondary school

11 (0.6)

High school/secondary school

233 (12.2)

Some college

246 (12.8)

Level of education

Bachelor degree

969 (50.4)

Post-graduate degree

462 (24)

Saudi

1,575 (82)

Non-Saudi

346 (18)

Nationality

Type of Occupation

Living status

Governmental

729 (38)

Private

491 (25.5)

Self-employed

78 (4)

Retired

135 (7)

Non-employed

488 (25.4)

Alone

100 (5.2)

With family

1,792 (93.3)

With others
Smoking status, yes
Comorbidities, yes
Frequency of daily
follow up COVID-19
news

29 (1.5)
571 (29.7)
461 (24)

Not at all

401 (20.9)

Once/twice a day

843 (43.9)

Multiple times a day

621 (32.3)

Most of the day

56 (2.9)

Concerns and general worries
Not concerned at all
Level of concern about
COVID-19

169 (8.8)

Somewhat concerned

484 (25)

Moderately concerned

842 (43.8)

Very concerned

235 (12.2)

Extremely concerned

191 (9.9)

The pandemic is disturbing my lifestyle, yes

1,400 (73)

Worried to get self-infected, yes

1,452 (75.6)

Worried a family member gets infected, yes

1,760 (91.6)

Worried about loss of income due to workplace closure, yes

599 (31.2)

Worried about loss of part of income due to reduced working hours, yes

960 (50)

Getting food/other essentials

463 (24.1)

Access to routine health care/getting medications

847 (44)

The pandemic has negative impact on my mental health, yes

1,073 (55.8)

Mental health changes:
Anxiety

508 (26.4)

Depression

717 (37.3)

Most participants were ≤ 45 years old, half of them were males. High percentages of participants indicated that the pandemic is disturbing
their lifestyle, worried about self or family member getting infected, worried about loss of job or part of income, and more than half indicated
negative impact on their mental health. Substantially high rate of anxiety and depression were detected (26.4%, and 37.3%, respectively).
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Table 2. Logistic regression for anxiety.
Variable
Age

OR

95% CI

p-value

36 - 45

0.796

0.627 - 1.011

0.061

46 - 55

0.723

0.540 - 0.969

0.030

56 - 75

0.709

0.471 - 1.069

0.101

Gender, female
Level of
education

Type of
Occupation

Living status

1.704

1.520 - 2.299

< 0.001

High school/secondary school

0.969

0.358 - 8.101

0.503

Some college

1.113

0.370 - 8.325

0.479

Bachelor degree

1.091

0.338 - 7.330

0.564

Post-graduate degree

1.000

0.358 - 7.578

0.544

Private sector

1.488

1.151 - 1.924

0.002

Self-employed

0.986

0.567 - 1.717

0.962

Retired

1.064

0.693 - 1.633

0.777

Non-employed

1.323

0.958 - 1.827

0.090

With family

0.703

0.457 - 1.081

0.109

With others

1.895

0.819 - 4.386

0.135

1.417

1.142 - 1.759

0.002

1.546

1.231 - 1.942

< 0.001

Smoking, yes
Comorbidities, yes
Concerns and general worries
Level of
concern

Somewhat concerned

0.846

0.762 - 4.538

0.173

Moderately concerned

3.492

3.593 - 18.908

< 0.001

Very concerned

16.567

16.151 - 89.301

< 0.001

Extremely concerned

31.548

29.512 - 169.541

< 0.001

The pandemic is disturbing my lifestyle, yes

6.038

4.293 - 8.493

< 0.001

Worried about getting self-infected, yes

4.411

3.182 - 6.114

< 0.001

Worried a family member may get infected, yes

3.065

1.857 - 5.059

< 0.001

Worried about loss of income due to workplace closure, yes

3.244

2.624 - 4.012

< 0.001

Worried about loss of part of income due to reduced working hours, yes

3.099

2.495 - 3.849

< 0.001

Getting food/other essentials

0.907

0.483 - 4.142

0.217

Access to routine health care/getting medications

0.836

0.581 - 3.297

0.153

15.168

10.838 - 21.229

< 0.001

0.646

0.503 - 0.829

0.001

1.623

1.040 - 2.050

< 0.001

3.675

1.119 - 4.093

< 0.001

The pandemic has negative impact on my mental health, yes
Frequency of
Twice a day
daily follow up
Multiple times a day
of COVID-19
Most of the day
news

There was increased risk for anxiety among females, smokers, people with chronic diseases, workers of the private sector, increasing level of
concern towards the pandemic, higher frequency of daily following of the pandemic news, those indicating that the pandemic is disturbing
their life style, those worried about self or family member getting infected, worried about loss of job or part of income, and those indicating
that the pandemic has a negative impact on their mental health (p < 0.05).

(50.3%) were males. Among the total responders, 1,575
(82%) were Saudis, 969 (50.4%) had bachelor degrees,
while 462 (24%) had postgraduate degrees, and the remaining 244 (12.8%) were below college level. As regards occupation, 729 (38%) work for the government,
491 (25.5%) work for the private sector, while 488
(25.4%) were non-employed. The majority [1,792
(93.3%)] were living with their families, 571 (29.7%)

were smokers, and almost one-fourth of them [461
(24%)] had chronic diseases. While most of the participants [843 (43.9%)] indicated they follow COVID-19
news once or twice per day, one-third of them [621
(32.3%) indicated they follow the pandemic news multiple times per day, while one-fifth of them [401 (20.9%)]
do not follow the news at all (Table 1).
Table 1 also shows the participants’ concerns and gen-
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Table 3. Logistic regression for depression.
Variable
Age

OR

95% CI

p-value

36 - 45

0.885

0.712 - 1.100

0.272

46 - 55

0.802

0.617 - 1.043

0.100

56 - 75

0.699

0.482 - 1.014

0.059

Gender, female
Level of
education

Type of
Occupation

Living status

1.329

1.104 - 1.600

0.003

High school/secondary school

1.618

0.418 - 6.262

0.486

Some college

1.485

0.384 - 5.742

0.566

Bachelor degree

1.662

0.438 - 6.303

0.455

Post-graduate degree

1.495

0.391 - 5.714

0.556

Private sector

1.601

1.201 - 2.333

< 0.001

Self-employed

1.836

0.868 - 3.120

0.012

Retired

1.182

0.377 - 1.411

0.395

Non-employed

1.566

0.377 - 1.411

0.003

With family

0.709

0.473 - 1.064

0.097

With others

1.141

0.498 - 2.611

0.755

1.260

1.031 - 1.539

0.024

1.256

1.014 - 1.556

0.037

Somewhat concerned

1.908

1.214 - 2.998

0.005

Moderately concerned

2.949

1.921 - 4.529

< 0.001

Smoking, yes
Comorbidities, yes
Concerns
Level of concern
about COVID-19

Very concerned

4.826

2.988 - 7.795

< 0.001

Extremely concerned

10.732

6.464 - 17.817

< 0.001

The pandemic is disturbing my lifestyle, yes

4.293

3.323 - 5.547

< 0.001

Worried about getting self-infected, yes

1.869

1.485 - 2.350

< 0.001

Worried a family member may get infected, yes

2.191

1.494 - 3.214

< 0.001

Worried about loss of income due to workplace closure, yes

2.412

1.978 - 2.940

< 0.001

Worried about loss of part of income due to reduced working hours, yes

2.473

2.044 - 2.992

< 0.001

Getting food/other essentials

0.653

0.586-1.302

0.142

Access to routine health care/getting medications

0.523

0.752 - 2.462

0.136

The pandemic has negative impact on my mental health, yes
Frequency of
daily follow up of
COVID-19 news

4.805

3.892 - 5.931

< 0.001

Twice a day

0.922

0.740 - 1.149

0.472

Multiple times a day

1.495

1.159 - 1.928

0.002

Most of the day

2.836

1.617 - 4.973

0.000

The risk for depression was similar to anxiety, plus increased risk for depression in those self-employed and non-employed (p < 0.05).

eral worries regarding the pandemic where 842 (43.8%)
were moderately concerned, while 484 (25%) were
somewhat concerned, whereas 235 (12.2%) were very
concerned, and 191 (9.9%) were extremely concerned.
The vast majority of participants [1,760 (91.6%)] were
worried a family member may get infected, 1,452
(75.6%) were worried to become infected themselves,
and 1,400 (73%) reported that the pandemic is disturbing their lifestyle. While half of participants [960
(50%)] expressed their concern regarding the loss of
part of their income due to reduced working hours, oneClin. Lab. 10/2020

third of them [599 (31.2%)] revealed their concern to
loss of job and whole income. Of the participants, 847
(44%) indicated that access to routine medical care and
getting essential medications would be difficult, onefourth of them [463 (24.1%)] indicated their worries
about obtaining food and other essentials. More than
half of participants [1,073 (55.8%)] indicated that the
pandemic had negative impact on their mental health.
There was variation in the levels of concern about losing job among participants of each job sector, with the
highest concern among workers of the private sector,
5
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Figure 1. The level of concern about losing income among each job sector during COVID-19 pandemic lockdown.
There was a variation in the levels of concern about losing a job among participants of each job sector, with the highest concern among
workers of the private sector.

Figure 1. The mental health screened by hospital anxiety and depression scale revealed high rates of depression and anxiety, where more than one-third of participants achieved the score for depression [717 (37.3%)],
and one-fourth of them achieved the scores for anxiety
[508 (26.4%)].
Table 2 and Table 3 show the binary logistic regression
for anxiety and depression, respectively. Female gender,
smokers, people with chronic diseases, and workers of
the private sector were associated with higher risk of
both mental illnesses, while individuals who were selfemployed, or non-employed were more prone to depression (p < 0.05).
Also, the risk of having any of the two mental illnesses
was positively related to the level of concern (worry) towards the pandemic and the frequency of daily following of the pandemic news (p < 0.05).
Participants who indicated that the pandemic is disturbing their life style were at high risk of anxiety [OR =
6.038, 95% CI (4.293 - 8.493); p < 0.001] and depression [OR = 4.293, 95% CI (3.323 - 5.547); p < 0.001].
Those participants who were worried both about becoming infected, either themselves or a family member
and the loss of a job or part of income were at increased
risk of mental illnesses (p < 0.05). Persons who indicat-

ed that the pandemic has a negative impact on their
mental health demonstrated high odds of mental illness
[OR = 15.168, 95% CI (10.838 - 21.229); p < 0.001 for
anxiety and OR = 4.293, 95% CI (3.323 - 5.547); p <
0.001 for depression].

DISCUSSION
In this convenient sample survey, distributed via two
social media platforms in late April 2020, we assessed
the Saudi Arabian population's mental health due to
public concerns about the COVID-19 pandemic and the
effects of lockdown restrictions. The mental health
changes were evaluated by screening the rate of anxiety
and depression with a standardized and validated questionnaire. Serious concerns were reported, comparable
to those demonstrated through a recent survey by
Nelson et al. [7] and a study by the Kaiser Family Foundation in the United States [8]. More than half of participants (55.8%) reported that they are concerned that
their mental health has been negatively impacted due to
worry and stress over the COVID-19 pandemic.
In the current study, mental health was evaluated by
screening the rate of anxiety and depression. The rate of
6
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depression and anxiety were 37% and 26%, respectively, which are considerably higher than rates previously
reported among Saudi Arabian general population. In a
previous study in Saudi Arabia, the prevalence of depression and anxiety were 4.5% and 4.3%, respectively
[12]. However, other reports from Saudi Arabia estimated the depression prevalence of 12 - 27% [13-16] and
anxiety 20 - 27% [9,17]. Nevertheless, these reports are
not population-based but disease-specific, making them
less representative of the population.
Typically, infectious outbreaks can be stressful [18].
For instance, the SARS-Cov1 epidemic was associated
with increases in post-traumatic stress disorder and psychological distress in patients and clinicians [19].
Consistent with our findings, concerns about protecting
oneself and loved ones, guilt if loved one gets infected,
concern that regular medical care or community services may be disrupted, loneliness, social distancing,
and feeling socially isolated, were demonstrated as potential risk factors for mental health changes [18]. The
mental health concern is so evident that the United
Kingdom has issued psychological first aid guidance
from Mental Health UK [20].
In our study, it was revealed that females and smokers
are at risk of higher COVID-19 disease severity and
people with chronic diseases [21-23] are at higher risk
of psychiatric complications. Previous studies have revealed differences in genders. Specifically, stress in
women, in general, results in higher rates of depression
and anxiety disorders compared to men [24,25].
Participants in the current study working for non-governmental sectors demonstrated higher rates of concern
of losing their job or part of income and showed higher
rates of depression and anxiety. The lockdown and restrictive measures taken by governments to minimize
spreading of the COVID-19 infection, caused a significant negative effect on the global economy and, in turn,
increased the unemployment rate [26]. Fear of unemployment or loss of income is a chief concern during a
time of global crisis, and fear of unemployment has
been associated with increased risk of depression and
anxiety [8,27-30] and negative impact on mental health
equally across the income distribution, even if the unemployment did not occur [31]. There is an elevated,
self-reported poor health status among unemployed during periods of high unemployment [32].

minimize selection bias; however, given the lockdown
situation, that was not achievable.
Moreover, a self-report questionnaire was used to obtain
the data, hence subjecting the data to recall bias, yet recalling questions was very limited. Over- or underreporting, which may have exaggerated or flattened the
correlations between mental health and health crisis, is
possible. Although data were symmetrical and normally
distributed, the sample did not represent the population
above 75 years.
Nonetheless, the study sample size is more substantial
than most of the epidemiological studies evaluating
mental health, precisely the one related to the crisis.
Therefore, replicating this study in a more controlled
setting and including all age groups would be beneficial.

CONCLUSION
Previous data suggests that there is a negative impact of
the global crises on the mental health of the population,
especially in times of uncertainty. The current study revealed an increased rate of anxiety and depression
among females, smokers, chronic disease patients, and
employees of private and non-governmental sectors as a
result of the COVID-19 pandemic and the enforced
lockdown to contain the disease. There is also an increased rate of fear of unemployment, associated with
increased rates of negative mental health impacts. These
suggest the most frequent risk factors that might lead to
psychiatric illness during a global crisis, such as the
COVID-19 pandemic. Nevertheless, more research and
longitudinal studies are needed to confirm these associations.
We recommend health sectors reinforce mental health
systems to deliver care to patients, from screening to the
overflow of mental illness inevitably precipitated by the
COVID-19 pandemic, by measures e.g., counseling and
virtual visits with psychologists and social workers.

Adherence to Ethical Recommendations:
The authors declare adherence to ethical recommendations. Patients’ information was kept confidential
throughout the work, and will not be breached.

Limitations and strengths
The study's primary strength is filling the gap in the
knowledge regarding the prevalence of mental health
among the Saudi Arabian population during the crisis.
Although many disasters have occurred in Saudi Arabia,
including economic or health in the past few decades,
no data on mental health has been reported. However,
there are a few limitations to the study. This study is a
cross-sectional study that restrains any inference of causality or directionality of the effects of the crisis on
mental health. Ideally, sample selection and survey conducted in-person are preferable to digital platforms to
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