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Editorial on the Research Topic
COVID-19 pandemic: Mental health, life habit changes and
social phenomena

The SARS-CoV-2 virus brought dramatic changes into daily life, subjecting society
to the new and unforeseen era. The COVID-19 pandemic introduced challenges to
governments, healthcare systems (including mental healthcare services), clinicians, and
researchers worldwide, including management of healthcare sector investigations and
international multicenter projects (1-5).

The COMET study was one of the largest quasi-epidemiological projects in the
field of psychiatry which evaluated the impact of COVID-19 pandemic and its related
lockdown conditions on the mental health of the 40 countries’ population and was
supported by the World Psychiatric Association. Study findings proved that pandemic
was not just a threat to physical health but also presented severe stresses that broadly
impacted the mental health and social lifestyles of people (6-9) (Panfil et al.). Its negative
influence on the mental health of different vulnerable population groups has been
described since the early beginning of the pandemic in 2020 (10-17).

This Research Topic was intended to describe the impact of COVID-19 pandemic on
the population’s mental health, life habits, daily beliefs, and social behaviors, as well as to
discuss the urgent needs to face this evolving environment in the future. The 69 papers
comprising this Research Topic, accepted from authors representing several countries
and continents, examine the consequences of pandemic-associated factors investigated
from multiple angles and points of view, and providing a really manifolded and
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detailed insight, not only broadening our understanding
of the pandemic-related situation, the consequences of the
lockdown conditions and similar crises, but also widening our
knowledge in social, clinical psychiatry, and epidemiology of
mental disorders.

COVID-19 has increased economic uncertainty, and not
only negatively affected mental health, but also severely limited
access to health services, which produced a cumulative burden
in broad populations. The impact was differential and seemed to
influence more significantly women (Batista et al.; Vrublevska
et al; Xie et al; Alhazmi et al.; Bonzini et al; Zhang et al;
Chutiyami et al.; Pisanu et al.; Eleftheriou et al.; Biswas et al.),
younger people (Panfil et al; Batista et al; Chutiyami et al;
Pisanu et al; Liu et al.), city inhabitants (Meyer et al.), and
those persons who had experienced mental health problems in
the past (Panfil et al.; Vrublevska et al; Jang et al; Ali et al.).
Several studies identified depression (Meyer et al; Jang et al;
Kim et al.) (18), anxiety (Vrublevska et al; Alhazmi et al;
Folayan et al; Fu et al.) (19), stress/distress (Krajewska-Kulak
et al; AlRasheed et al.) (19), burnout phenomenon (Chen, Bai,
et al.) (20), post-traumatic stress disorder signs (Chutiyami
et al; De Pasquale et al.) (21), sleep disturbances (Folayan et al;
AlRasheed et al.), obsessive-compulsive symptoms (18, 22), and
internet/mobile phone addiction (Jiang et al.; Moniri et al.) as the
most common problems in the area of mental health observed in
the general population.

The mental health of patients diagnosed with COVID-19
was also impacted by factors related to the pathophysiology
of the SARS-CoV-2 infection and by various stressors
multiplied during the quarantine period, and after release
from quarantine. Anxiety and/or mood disturbances with
psychomotor retardation as well as symptoms of impaired
consciousness, memory, and insight were frequent and may
be considered neuropsychiatric manifestations of COVID-19
(Sorokin et al.). Patients diagnosed with SARS-CoV-2 reported
concerns about recovery and complications, stress related to
social isolation measures, issues associated with the treatment
information about COVID-19 and
difficulties,
increased violence and conflicts within a family (Park et al.; Li

environment, limited

infodemic, financial stigma, discrimination,
et al.). Besides epidemiological findings, some of the presented
papers describe background mechanisms which may also help
to identify the targets for prevention and intervention in similar
crisis situations.

During the pandemic, healthcare professionals were subject
to extreme demands which pose significant short- and long-term
effects on their mental health. Studies from several countries
demonstrated the broad impact of the current pandemic on
healthcare workers’ mental health. A meta-review found that
anxiety, depression, and stress/post-traumatic stress disorder
were the most reported COVID-19 pandemic-related mental
health conditions affecting healthcare workers (Chutiyami

et al.). Other problems such as insomnia, burnout, fear,
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obsessive-compulsive disorder, somatization symptoms, phobia,
cognitive failures, substance abuse, and suicidal thoughts were
also reported (Chutiyami et al.; Mehri et al.). Those working
in high-risk settings presented poorer mental health outcomes
(Zhang et al.) (20).

Fortunately, not all that experience of stressful events related
to the COVID-19 pandemic showed adverse consequences
of it. In this vein, coping is defined as cognitive and
behavioral efforts to deal with the demands of particular
stressful situations minimizing their potential negative
impacts. Physical exercises (Zhu et al.), yoga (Upadhyay
et al.), and self-care activities (Gavurova et al.) within
the daily routine were found beneficial. The most used
coping or adjustment mechanisms were the avoidance-
oriented coping with stress, emotion-oriented coping,
al.).

Interestingly, suppression has been shown as an adaptive

and task-oriented coping (Twardowska-Staszek et
response to the worry associated with uncertainty, at
least, in the short-term context (Khatibi et al.). Among
healthcare workers, the most-reported coping strategies include
individual/group psychological support, family/relative support,
training/orientation, and the adequacy of personal protective
equipment (Chutiyami et al.).

The impact of the pandemic on society was significant
but the ability to build effective responses was even
more surprising. In a few months, a new and effective
vaccine was developed and administered to millions
worldwide significantly reducing the burden of the disease.
Several diagnostic and therapeutic interventions were also
developed both for COVID-19

as well as for its mental health consequences (Lee et al;

symptoms and sequels

Asanjarani et al; Hoseinzadeh et al; Guelmami et al;
Schroder et al.).

As the knowledge of the virus increased and the
correct information spread, the adaptation to stress also
improved (23). In the early phases of the pandemic, public
adherence to public health measures was high (Law et al.)
but the spread of rumors, fake news, and misinformation
was a challenge to governments, health authorities, and
scientific institutions (Chen, Rong et al.) (24). Vaccination
was particularly affected by misinformation. However,
receiving information concerning COVID-19 vaccination
from healthcare workers and scientific experts was associated
with greater vaccination acceptance and decreased stress
concerning COVID-19 vaccination (Zheng et al; Vasileva
et al; Maciaszek et al.). Indeed, those who got the vaccine
presented lower levels of depressive symptoms during
the second wave of the infection outbreak (Zheng et al;
Benedetti et al.).

COVID-19 pandemic health

emergency that exposed the dire consequences of inequality,

represents a  public

affecting more negatively those who were more vulnerable
before and at the beginning of the pandemic. Thus,
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economic support played a relevant role in the reduction
of the negative impact of the pandemic contributing
to alleviating and
(Yao et al.).

Humanity has learned a lot from this (perhaps, not

symptoms of depression anxiety

so much) unexpected experience. The time is now to
identify how we can be more resilient to future challenges.

Current challenging times request us to rethink and

to act.
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Background: COVID 19 is still presenting a clear and dynamic global threat. The
United Kingdom remains one of the hardest hit countries from the pandemic. In January
2021 parliament announced that the UK will be entering a full national lockdown. This
paper explores what effect lockdown measures had on rates of deliberate self-harm
presentations to one NHS trust in Manchester UK.

Methods: This paper compared the number of cases of deliberate self-harm which
presented to the emergency department of Manchester Royal Infirmary for March-May in
2018, 2019 and 2020. This was achieved by utilising coding from emergency department
data and reviewing hospital records surrounding each case.

Results: 2018 recorded a total of 101 admissions as a result of DSH with all causes
admissions of 8,514 making the proportions of admissions due to self-harm 1.19%. In
2019, 9,038 patients were admitted, of these, 130 (1.44%) were identified as DSH. In
2020 the total number of admissions fell to 5,676 with 118 admitted due to self-harm,
representing 2.08% of admissions. The absolute number of admissions remained stable
however the proportion of admissions due to self-harm was significantly higher in 2020
(o < 0.001). Other significant findings include a higher proportion of male admissions
compared to females in 2020 (58.5%) and a decrease in the normal of cases relating to
paracetamol overdose in 2020.

Discussion: The findings demonstrated by this study do not indicate that lockdown
is an absolute risk for DSH behaviours however it does illustrate the stable nature
of these cases despite and dramatic decline in all cause admissions. The rate of
increase of deliberate self-harm accelerated significantly between March and May in
2020. Steps must be taken to avoid a similar situation following the 2021 lockdown
and beyond — focus on improving access to certain virtual services may help to achieve
this goal.
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BACKGROUND

COVID 19, the disease caused by the novel variant of the Sars-
Cov-2 virus is still presenting a clear and dynamic global threat.
Despite the glimmers of hope offered by the roll out of several
vaccines, the virus is still sweeping through many international
communities (1).

During the first wave of the pandemic in spring 2020
the UK Government enforced the first nation-wide lockdown
to help combat the spread of the virus. This led to severe
social restrictions, prohibiting mixing between households and
a blanket closure of almost all hospitality and leisure industries.
These measures remained in force from March-May after which
gradual relaxation of the rules occurred (2). Moving forward
to 2021, the United Kingdom (UK) remains one of the hardest
hit countries from the pandemic and figures show a peak
incidence of over 60,000 daily cases in January. Additionally,
a near 25,000 hospital admissions due to the virus occurred
in the first week of 2021, when coupled with the usual winter
pressures exerted on the NHS, there was growing concern that
our healthcare system would exceed breaking point (3). It is
for this reason Parliament announced on the 4th of January
that the UK will be entering a full national lockdown akin to
the measures enforced during the first peak of the pandemic
in spring 2020 (4). These restrictions are to be in place until
at least April and although a provisional date of June 21st
has been established for a return to normal, future lockdown
periods remain a real possibility (5). This is evidenced by
the emergence of multiple variant strains of COVID-19, the
possibility of vaccine resistance and the need to accommodate
normal winter pressures (6). With the prospect of further periods
of strict health protection laws on the horizon, it is prudent to
reflect on the original 2020 lockdown to examine what effects
it had on the mental health of the population. Indeed, many
papers have examined the impact these restrictions had on
mental health of the population generally (7-11). Less have
commented on how this impact has translated into severe
manifestations such as suicidal behaviours and deliberate self-
harm (DSH).

Historically, it has been documented that extreme social
phenomena such as pandemics increase the burden on mental
health. During the Spanish flu pandemic, the literature reports
that one repercussion stemming from this is higher than normal
levels of suicidal behaviours (12). Many papers have attempted
to postulate the underlying aetiology behind these spikes in
morbidity. Accounts from the time comment on the culpability of
an acute influenza induced delirium or psychosis (13). Whereas,
more contemporary papers state that societal factors such as
loss employment or curbs on social freedoms are more likely
responsible (12, 14). Furthermore, a recent study published in
the Lancet highlighted the potential effects of a long-COVID
syndrome on psychiatric disorders at 6 months post infection.
This paper reported a statistically significant hazards ratio of
1.47 in the development of mood disorders amongst COVID
patients compared to those with seasonal influenza (15). Given
these links, this paper examines the effects of the initial lockdown
period in the UK and the number of DSH admissions. This was

done with reference to the World Health Organisation definition
of self-harm:

“an act with non-fatal outcome, in which an individual
deliberately initiates a non-habitual behaviour that, without
intervention from others, will cause self-harm, or deliberately
ingests a substance in excess of the prescribed or generally
recognised therapeutic dosage, and which is aimed at realising
changes which the subject desired via the actual or expected
physical consequences” (16).

Primary Aim
To determine what, if any, effect lockdown measures had on the
number of deliberate self-harm admissions.

Methods

We compared the number of admissions from the Emergency
Department of Manchester University Foundation Trust
(Manchester Royal Infirmary) from March Ist to May 31st
2018, 2019, and 2020 and identified patients with a diagnosis
of self-harm. This study period was chosen to reflect the most
stringent lockdown restrictions present in the UK, specifically
referencing the prohibition of social mixing between households
hence representing the greatest degree of isolation (2).

Many papers have utilised survey methods to establish a
general deteriorative trend in mental health during the pandemic
(7-11). This study therefore focused specifically on cases which
required admission to hospital for further treatment. This
criterion was chosen to allow the data to embody severe cases
of DSH over the study period. This was to allow reflection on
the metric of self-harm behaviours of a degree severe enough to
warrant admission.

We used local emergency departmental coding data to identify
all cases coded as DSH for the study periods, as well as all cause
presentations for the same period.

Inclusion criteria for the study were as follows:

1. Age over 16, this study focused solely on attendances to the
adult emergency department.

. Attendance coded as “Overdose and poisoning “Self-
harm” or “Major trauma’ on the emergency department
admission sheet.

. Attendances that were of a degree/severity to warrant
admission into the hospital.

. Reference to deliberate intent of self-harm contained within
the emergency department admission summary sheet. This
was achieved by examining the “nurse triage” or “clinician’s
comments” section of the summary sheet and identifying
which patients had acted with the intent to cause harm
to themselves. This filtered out presentations for accidental
injuries or overdoses, for example when an individual had
mistakenly taken too many paracetamol tablets.

From this dataset we then used hospital EPR systems to
extract key facets of each presentation - length of stay, mode
of self-harm, intensive care involvement, death - to compare
each year. The mode of self-harm contained several categories
defined below:
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1. Major trauma - Involved serious injuries from self-inflicted
traumas most commonly jumping from heights or stabbings.
Self-mutilation - Injuries of a lesser severity than major
trauma such as superficial incisions or wounds.

Household products - Involving ingestion of items found
within the house such a bleach.

Alcohol - Cases which involved alcohol.

Recreational drugs - Cases which involved the use of drugs
such as cannabis/cocaine.

Medication - Cases involving prescription medication such as
anti-depressants, analgesia or any other pharmaceutical drug.
The cases which referenced paracetamol were also included
within this category.

Paracetamol Cases specifically referencing the wuse
of paracetamol.

Each case reported in the results represented a unique admission.
Some cases did contain more than one mechanism of
injury e.g., self-inflicted wound and paracetamol overdose.
This provides explanation for the mismatch between
the total number of cases and the overall counts for the
underlying mechanism.

Statistical Analysis

Analysis focused principally on comparing numbers and rates
of DSH admissions between years (2018, 2019, and 2020) and
calendar months (March, April, May), and in relationship to
patient characteristics. The admissions data was in the form of
counts and with the exception of age the factors of interest were
categorical, for which statistical inference was undertaken using
Pearson Chi? analysis; to test for age differences we used one-way
analysis of variance.

To examine if the characteristics of admitted patients
differed between years, we pooled the data across the 3
months of observations within each year prior to analysis.
When testing for differences in admission numbers and rates
between years, to minimise multiple testing we first conducted
an overall test for equality across years within months and
only if that was rejected went on to test each month
separately. An alpha value for statistical significance of 5% was
used throughout.

RESULTS

Patient Demographics

The total number of admissions for DSH across the 3 years were
101, 130 and 118 for 2018, 2019, and 2020, respectively. These
cases were then stratified for age, sex, ethnicity and marital status
to discern any meaningful demographic differences across the
study periods. The results are summarised in Table 1.

The groups were well-matched in terms of marital status
and ethnic category with even distribution across the 3 years.
A Pearson Chi® test comparing the percentage single (vs. any
other marital status) between the 3 years was not statistically
significant (Chi? 3.16, df = 2, p = 0.206), nor was a comparison
of the percentage of British or Irish ethnicity, vs. any other (Chi?
2.39, df = 2, p = 0.302). However, mean age differed between

TABLE 1 | Demographic differences across study years by age, sex, marital
status and ethnic category for DSH admission cohort.

Year 2018 2019 2020 Mean
Age (average) 34.4 36.0 39.4 36.6
Sex N(%)

Male 39(38.6) 56(43.1) 69(58.5) 54.7 (46.7)
Female 62 (61.4) 74(56.9 49(41.5) 61.7 (63.3)
Marital status N(%)

Single 82(81.2) 93(71.5 92(78.0) 89 (76.9)
Married 6 (5.9) 11 (8.5 10 (8.5) 9(7.6)
Divorced 2 (2.0) 6 (4.6) 2(1.7) 3.3(2.8
Widowed 2 (2.0) 3(2.9) 0(0.0) 1.7 (1.4)
Not stated 9(8.9) 17 (18.1)  14(11.8) 13.3(11.3)
Ethnic category N(%)

British 77(76.2) 88(67.7) 90 (76.3) 85 (73.4)
Irish 1(1.0) 2(1.5) 0(0.0) 1(0.8)
African 3(3.0) 2(1.5) 1(0.8) 2(1.8)
Caribbean 2(2.0) 1(0.8) 1(0.8) 1.3(1.2)
Chinese 0(0.0) 1(0.8) 3(2.5) 1.3(1.1)
Indian 0(0.0) 2(1.5) 0(0.0) 0.7 (0.5)
Pakistani 2 (2.0) 7 (5.4) 4 (3.4) 4.3(3.6)
Mixed ethnicity 0(0.0) 4(3.1) 1(0.8) 1.7(1.9)
Any other ethnic background 8(7.9) 13 (10.0) 10 (8.5) 10.3 (8.8)
Not stated 8(7.9) 10(7.7) 8(6.8) 8.7 (7.5)

the years (F = 3.65, df = 2:346, p = 0.027) with the 2020
group being somewhat older, as did the ratio of male to female
admissions (Chi? 9.89, df = 2, p = 0.007), with an increase in
male representation in 2020.

DSH Admissions March 1st - May 31st
2018

A total of 101 admissions as a result of DSH with all causes
admissions of 8,514. This makes the proportions of admissions
due to self-harm 1.19% with a monthly distribution of 0.84%
(March), 1.18% (April) and 1.52% (May) - see Figure 1 for full
comparison. The average age in this group was 34.4 years and
the average length of admission was 2.6 days. There were no
deaths within this cohort however 14 (13.9%) of cases resulted in
ITU/HDU input. In terms of coding, 15 (14.9%) were classified
as major trauma, 18 (17.8%) as self-mutilation, 3 (3.0%) involved
household items, 21 (20.8%) referenced alcohol involvement
whilst 8 (7.9%) involved recreational substances. Medication was
involved in 81 (80.2%) cases with 46 (45.5%) of these relating
to paracetamol overdoses - see Figure2 for comparison of
mechanisms of harm by year.

DSH Admissions March 1st - May 315t 2019
In 2019, a total of 9,038 patients were admitted via the emergency
department, 130 were identified as being due to self-harm thus
equating to 1.44% of admissions. Broken down by month to
1.27% (March), 1.38% (April) and 1.68% (May) — Figure 1. In
this cohort the average age was 36 years, and the average
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Distribution of absolute DSH admissions March-May
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FIGURE 1 | Graphs comparing absolute and proportion of DSH by month and year.

length of hospital admission was 5.4 days. There were 2
(1.5%) deaths within this group and 12 (9.2%) had ITU/HDU
involvement. Major trauma was cited in 14 (10.8%) of cases,
19 (14.6%) as self-mutilation, 5 (3.9%) involved household
products. Alcohol was implicated in 32 (24.6%) of cases
and recreational drugs in 8 (6.2%). A total of 77 (59.2%)
cases involved medication overdoses with 63 (48.5%) involving
paracetamol — Figure 2.

DSH Admissions March 1st - May 31st
2020

During lockdown in 2020 the total number of admissions fell to
5,676 33% decrease from 2018 and 37% decrease from 2019.
The number diagnosed with self-harm was 118 representing
2.08% of all cause admissions - 1.29% (March), 2.07 (April),
2.94 (May) - Figure 1. The average age was 39.5 years and length
of stay was 3.3 days. One (0.9%) death resulted from the self-
harm in this year and 6 (5.1%) required escalation to HDU/ITU
care. During 2020, major trauma accounted for 17 (14.4%) cases,
18 (15.3%) from self-mutilation and 3 (2.5%) from household
items. Alcohol was involved in 29 (24.6%) of cases and 11 (9.3%)
featured recreational drugs. Medication overdose was cited in 84
(71.2%) cases with 36 (30.5%) related to paracetamol overdoses —
Figure 2.

Comparison of Years

Absolute Numbers of DSH Admissions

Numbers of DSH admissions in the months of March, April and
May did not differ significantly between years (overall Chi? 7.51,
df = 6, p = 0.277). By contrast, total admissions for all causes
differed between years, both overall and within each month
separately (overall Chi? 882.1, df = 6, p < 0.001; March Chi?
219.4, df = 2, p < 0.001; April Chi® 408.8, df = 2, p < 0.001; May
Chi? 254.0, df = 2, p < 0.001). The main contributing factors
were the large reductions in all-cause admissions in April and
May 2020 compared to 2019.

Proportions of DSH Admissions

Analysed as proportions of all emergency department
admissions, rates of admissions for DSH differed between
years (overall Chi® 22.9, df = 6, p < 0.001). Under month-
specific analysis, rates for March did not differ between years
(Chi? 3.14, df = 2, p = 0.209); but did differ for April (Chi? 5.86,
df =2, p = 0.05), and May (Chi? 13.9, df = 2, p< 0.001), largely
driven by increased rates in April and May 2020 of 50 and 75%,
respectively, compared to 2019.

Events Involved in DSH Admissions
Comparison of the rates at which each type of event was
involved in DSH admissions found a significant difference
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FIGURE 2 | Graphs showing events involved with DSH admissions by year.

between years for medication (Chi? 12.04, df = 2, p = 0.002)
and paracetamol (Chi? 9.14, df = 2, p = 0.01) related event. It is
notable that compared to 2019, the rate of medication overdose
increased while paracetamol overdose decreased, despite the
latter representing a major component of the former.

DISCUSSION

The number of admissions for DSH remained relatively steady
across the study years. This indicates that, for the study cohort,
the absolute risk of DSH did not change considerably during the
lockdown period compared with previous years. One interesting
facet to this finding however is the steadfastness of DSH

admissions despite a radical decline in all cause admissions. As
mentioned above, 2020 saw a respective drop of 33 and 37%
in all cause admissions compared to 2018 and 2019. This has
led to a statistically significant increase in the proportion of
admissions due to DSH in 2020 compared to previous years. The
large fall in overall medical admissions was a feature observed
by many hospitals during the lockdown period and from a
patient perspective may be attributed to fear of catching Covid-
19 and a desire by many not to “bother” the NHS during a
time of crisis (17). Furthermore, hospitals may have employed
more stringent admission criteria than usual due to the potential
bed crisis that loomed shortly after the first lockdown began.
Nonetheless, even with this significant reduction in all cause
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admissions, the number of DSH admissions proved unmalleable.
This resistance may go some way in exemplifying the underlying
aetiology of DSH behaviours. One of the driving factors behind
an individual’s desire to self-harm emanates from a help seeking
mechanism. Indeed, a review by Edmondson et al. discerned that
87% of questionnaire studies linked self-harm practice as a way of
expressing emotional pain to others (18). So, acknowledgement
of the harm by a third party is an integral part of the underlying
disease process for some individuals and hence explains the
continued impulse to attend the emergency department. One of
the main factors allaying people’s desire to attend hospital during
the pandemic is due to anxiety around catching Coronavirus. It is
well-documented that individuals displaying suicidal behaviours,
such as DSH, are more likely to participate in self-destructive
patterns and have a lower regard for self-worth (19, 20). This
unrelenting internal view directly opposes the COVID catching
anxiety experienced by other patients, thereby helping them to
overcome this barrier to attendance. Both reasons help to explain
why the denominator of all causes admissions has reduced whilst
the numerator for DSH admissions has remained stable.

A similar study conducted in Birmingham UK demonstrated
an absolute increase in the presentations of deliberate self-harm
to the emergency department. This study noted a rise in the
percentage of these presentations from 1.98% to 3.69% (p <
0.001) when comparing 2019 to 2020 (21). These results may
suggest a substantive negative impact of lockdown on mental
health. However, this percentage increase only translates to an
extra 10 cases overall which, as the authors state, could be
attributed to normal year on year variation rather than directly
because of lockdown. Additionally, data from Oxford and Derby
conversely showed a 37% decline in the mean weekly number
of self-harm presentations in 2020 compared to 2019. This
equated to an average reduction of 18 cases per week during
the lockdown period (22). Given that during this period the
UK remained in a nationally standardised lockdown protocol
it is unlikely that either local restrictions or fear of COVID
itself account for these geographical differences. A possible
explanation for this discord could be related to the regional
variance of social factors such as economic instability. Financial
security is a commonly cited variable linked with mental health,
especially during a pandemic era (23). A report from the Office of
National Statistics (ONS) highlighted the disparity of furloughed
employees by geographical region. With Birmingham totalling
416,900, followed by 407,900 in Manchester, 103,000 in Oxford
37,500 for Derby (24). In addition to furlough there is also
large regional variation in unemployment during the first half of
2020, again with the West Midlands (Birmingham) most severely
affected at a rate of 4.6%. This compares to 3.7% in the North
West (Manchester), 3.3% in the South West (Oxford) and 4.5%
in the East Midlands (Derby) (25). This variation in the levels of
financial uncertainty experienced by individuals due to lockdown
may go some way in explaining the difference in mental resilience
noted between locations within the UK.

On an international level a study from Japan which also
centred around suicidal behaviours found that during the final
quarter of 2020, suicide rates increased significantly compared
with the same quarter in the previous 4 years. The maximal
effect was demonstrated in October where there was an increase

of 0.4 per 100,000 in the rate of suicide (26). One difficulty in
applying data from global platforms is the inherent differences in
the management of the pandemic by each nation. Length/extent
of lockdown restrictions, prevalence and mortality of COVID
and economic factors will all contribute strongly to the mental
resilience of citizens (23, 27). Therefore, it is difficult to generalise
findings from one country to the global stage. When viewed
collectively the literature remains inconsistent on the effect
lockdown may have on suicidal behaviours within the UK, thus
further research from multiple national centres to explore this
question is justified.

Several other studies have utilised survey methods to
investigate suicidal ideation and mental health more generally
and have established more consistent trends. A UK study
conducted in April 2020, which surveyed 17,452 individuals,
showed an 18.9% increase in reports of psychological distress
compared with the previous years (7). A survey from Spain
found that COVID had a severe psychological impact on 30.4%
of participants (8). These findings are echoed at a global
level with articles from other countries such as Italy, China
and Korea displaying similar worrying trends (9-11). These
studies bolster the notion that subjective mental health has been
negatively affected by the pandemic. What remains unclear is
whether lockdown is the paramount contributing factor of these
observations or if they translate into the increased manifestation
of extreme behaviours such as DSH and suicide.

Perhaps the most concerning statistic discerned from our data
is the rate of growth of presentations from March to May 2020
(111% increase in the raw number of admissions and a 128%
increase in proportion of admissions). Conferring evidence to
suggest that, as the length of lockdown increases, the burden
upon mental health also sharply increases. This is particularly
relevant now, during the formative stages of the new lockdown
and acts as a warning of the potential psychological toll which
may materialise in the coming months. It is therefore imperative
that measures to combat this possible scenario are employed.
One study from Italy postulated the role of increased access
to teletherapy as a mechanism to empower individuals to alter
their outlook on stressful situations thus partially alleviating
their sense of anxiety (28). Indeed, some NHS trusts have
already begun to champion this style of consultation and by
raising awareness and increasing the availability of this service
may help to remedy the effects of lockdown (29). Moreover, a
study from Finland demonstrated that coping mechanisms which
emanated from close personal relationships proved to be the
most significant strategy to maintain psychological well-being
during the COVID crisis (30). Therefore, by increasing access and
education relating to virtual communication platforms, which
allow family units to stay connected, may prove beneficial.

From a demographic perspective this study highlighted a
statistically significant increase in the ratio of DSH cases which
were male in 2020. This finding is contrary to not only historical
data about DSH prior to the pandemic but also from studies
conducted during COVID times. It is widely accepted that
females are at an increased risk of DSH. A study from The
Lancet referenced a 2.9% difference in the prevalence of DSH
between sexes in 2014 (p = 0.0002) (31). This trend is further
evidenced by the Adult Psychiatry Morbidity Survey conducted
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by NHS digital which found that 10% of women reported a
severe common mental disorder compared with only 6% of men
(32). This gender discrepancy has been further widened by the
events stemming from COVID 19. A UK longitudinal study
showed that the deterioration in psychological distress score was
6.9 percentage points higher in women than men in 2020 (33).
Indeed, a UCL study expressly reports an increased tendency
to self-harm amongst the female population during the initial
lockdown period (34). This paper finds no overt reason why
males in Manchester have demonstrated a higher risk of DSH
behaviours compared to other populations. From March-April
2020, Manchester was subject to the same restrictions as other
parts of the country and Government reports indicate both men
and women were equally affected by the economic burden of
COVID (35). Whilst this may represent a spurious occurrence,
the significance emanating from the p-value warrants further
investigation into possible factors which may be influencing
this result. Although the average age did show a statistically
significant increase in 2020, each cohort remained within the
same general age bracket and therefore this finding was not
deemed to be of clinical significance.

The number of observed overdoses involving paracetamol
significantly decreased from 45.55%/48.46% of DSH admissions
in 2018/2019, respectively to 30.51% in 2020. A possible
underlying explanation for this finding stems from the
accessibility of paracetamol in the second quarter of 2020. The
UK Governments decision to enforce a lockdown in March
2020 sparked widespread fear within the general population.
This fear was translated into a fierce survival instinct leading to
the stockpiling of many products by individuals within society.
Paracetamol was one such commodity and this resulted in
sporadic shortages of the drug across many areas of the UK
(36). Furthermore, the ability to gain access to paracetamol
was further hampered by the closure of many high street
shops consequentially coupled with the long queues originating
from essential shops which remained open (37). Both factors
listed above hindered the access to paracetamol and may
have tempered the impulsivity associated with many cases of
substance overdose.

There are some important limitations to this study. It is
difficult to assess whether the increasing proportion of deliberate
self-harm was due to imposed lockdown measures or from the
direct effects of the virus. Many people have suffered unexpected
bereavement or have themselves become deconditioned as a
result of COVID infection. These factors are also likely to
influence the mental resilience of the population and may
contribute towards the observed increase outlined in this paper.
Additionally, this may have perpetuated the observed trend in the
rate of growth of admissions beyond the relaxation of lockdown
in 2020 and represents a vital area of study for other papers.
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Objectives: Many individuals around the world are suffering from psychological distress
due to the COVID-19 outbreak. The aim of this study is to explore the validity and
reliability of the English version of Stress and Anxiety to Viral Epidemics-6 (SAVE-6), which
measures the anxiety response of the general population to the viral epidemic.

Methods: A cross-sectional web-based study with self-reporting measures was
conducted. A total of 314 United States residents were recruited via online platform in
exchange for payment. The participants were asked to an anonymous questionnaire,
collecting information on demographics, psychiatric history, SAVE-6, Patient Health
Questionnaire-4 (PHQ-4), and the Coronavirus Anxiety Scale.

Results: The result from confirmatory factor analysis (CFA) demonstrated that a
single-factor model [X(zg) = 11.53, p = 0.24] yielded excellent fit for all of indices [x2/df
ratio = 1.28; CFl = 1.00; TLI = 1.00; SRMR = 0.02; RMSEA = 0.03 (0.00, 0.07; 90%
ClI)] and yielded strong internal consistency reliability (Cronbach’s a = 0.88). The results
from multigroup CFAs showed that there were no gender differences [AX(ZG) =3.20,p
= 0.78, ns] and no race differences [Ax(26) =3.60, p = 0.73, ns] between the models,
along with excellent model fits.

Conclusions: The results of this study support the reliability and validity of SAVE-6 with
strong psychometric properties for the English version of the U.S. population.

Keywords: COVID-19, stress, anxiety, scale, psychometry

INTRODUCTION

A novel coronavirus disease 2019 (COVID-19) is a new infectious disease that occurred in
Wuhan City, Hubei Province, China in December 2019. After the first outbreak, the COVID-19
has rapidly spread to neighboring countries, and in March of the following year, the World
Health Organization (WHO) declared a pandemic, the highest level of warning of transmission,
meaning the stage of a global pandemic. According to the World Health Organization, globally,
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as of September 9, 2021, there have been 221,648,869 confirmed
cases of COVID-19, including 4,582,338 deaths, affecting 212
countries and territories. Especially in the United States of
America, 41,300,407 confirmed cases of COVID-19 with 670,458
deaths have been reported !.

The spread of COVID-19 has posed a great threat across social
systems such as healthcare, public security, and the economy.
Such rapid social change has had a profound effect individual
mental health. The public has been exposed to constant fear and
anxiety due to daily corona-related news (1). The fear of COVID-
19 appears to be due to uncertainty about how much the current
epidemic will deteriorate (2). According to a survey of Americans
(3), 62% of respondents were more worried about COVID-19
than seasonal flu.

In addition, the public has experienced social isolation due to
social distancing, working from home, and school closure, which
can lead to various psychological problems such as personal
stress, anxiety, depression, fear, anger, loneliness, frustration (4).
Previous research has shown that people in quarantine suffered
various psychological issues such as stress, fear, and depression
(5). From the pandemics in the past, we have learned that there
were more people affected by mental health than those affected by
infections (6) and that mental health effects may be more lasting
than the epidemic itself (7).

In response to these psychological crises brought about by
COVID-19, researchers have developed measures to assess stress,
anxiety, and fear specific to the pandemic. For example, Taylor
et al. (8) developed a 36-item COVID Stress Scales (CSS) to
measure a series of fears related to COVID-19. It demonstrated
good validity and reliability in five factors, but the sample was
limited to the US and Canadian populations and some items
are believed to reflect sociocultural contexts (e.g., xenophobia
toward Asians, insufficient supply in grocery stores). Another
measure called the Fear of COVID-19 Scale (FCV-19S), proposed
by Ahorsu et al, was designed to assess an individuals fear
of COVID-19 with only seven items (9). Although FCV-19S is
shorter (10), it contains items that focus primarily on physical
reactions and appears to be limited to COVID-19 (e.g. “My hands
become clammy when I think about coronavirus-19,” “My heart
races or palpitations when I think about getting coronavirus-19”).

We originally developed Stress and Anxiety to Viral
Epidemics-9 items (SAVE-9) scale, a nine-item scale to assess
stress and anxiety of healthcare workers in response to the
viral epidemic (11). It has the advantage of being a compact
psychological scale that can be used in many various pandemic
situations, and it was validated in various languages including
Russian (12), Italian (13), Japanese (14), Turkish (15), and
German (16). In a previous study, the SAVE-9 scale was divided
into two factors; factor I- anxiety about viral epidemics (namely,
SAVE-6), and factor II-work-related stress associated with viral
epidemics. Although SAVE-9 is a well-established scale for
measuring stress associated with viral epidemics, it is necessary to
check the validity of the six-item item targeting the general public
as it is for a specific occupational group. This scale is expected
to be useful not only in the stress caused by COVID-19 but also

! Available online at: https://covid19.who.int/ (accessed September 9, 2021).

TABLE 1 | Sample characteristics.

Characteristics Statistics
Gender

Male 150 (47.8%)

Female 164 (52.2%)
Race

White 247 (78.7%)

Black 28 (8.9%)

Asian 20 (6.4%)

Hispanic 16 (5.1%)

Other 3(1.0%)
COVID-19 diagnosis

Yes 106 (33.8%)

No 208 (66.2%)
Knowledge of someone who died of COVID-19

Yes 193 (61.5%)

No 121 (38.5%)
Plans on getting vaccinated for COVID-19

Yes 247 (78.7%)

No 67 (21.3%)
Age M = 39.53; SD = 11.46 (19-65)

Symptoms ratings
M =2.94;SD = 1.82

Depression (0-6)

M =2.92; SD = 1.76 (0-6)
(0-4)
(

Generalized anxiety
M =1.35,SD =1.33
M =1.60; SD = 1.42 (0-4)
M =7.87; SD =5.91 (0-19)
M =12.36; SD = 5.73 (0-24)

Suicidal ideation
Substance use
Coronaphobia
Viral anxiety

in other pandemic situations that may occur in the future. We
explored whether the SAVE-6 is useful for evaluating the anxiety
related to the viral epidemic among the general population in
Korea (17), and we found that it is a valid and reliable scale that
may be used in the general population in Korea, Lebanon (18),
and special population in Korea including cancer patients (19)
and medical students (20). In this study, we aimed to assess the
reliability and convergent validity of the English version of the
SAVE-6 scale among the U.S. population.

MATERIALS AND METHODS

Participants and Procedure

The data was collected via the online survey on December 11,
2020, from 314 adults residing in the United States, were used
in this IRB approved study. The participants were recruited
via Amazon MTurk in exchange for payment ($0.25) and
were eligible if they provided consent and furnished complete
information. Most of the participants (Mage 39.53) were
white (78.8%), female (52.2%), never diagnosed with COVID-
19 (66.2%), knew someone who died of COVID-19 (61.5%), and
plan on getting vaccinated for COVID-19 (78.8%) when they
become available (see Table 1).
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Measures

To get composite scores, item ratings within a measure were
combined together. Higher composite scores imply that a
condition is more prevalent.

Basic Information

Participants were asked to report their age, gender, race, COVID-
19 diagnosis, whether or not they knew someone who died of
COVID-19, and whether or not they plan on getting vaccinated
for COVID-19 when they are available.

Psychological Distress and Substance Use

Clinical depression and generalized anxiety were rated using the
Patient Health Questionnaire-4 (PHQ-4) (21). Participants rated
each items how frequently, within the past 2 weeks (0 = not
at all to 3 = nearly every day), they experienced symptoms of
depression (e.g., “feeling down, depressed, or hopeless.”) with
two items (¢ = 0.78) and generalized anxiety (e.g., “feeling
nervous, anxious, or on edge.”) (o = 0.74). Passive suicidal
ideation was measured with the single item, “I wished I was
already dead so I did not have to deal with the coronavirus.”
While substance use coping was measured with the single item,
“I used alcohol or other drugs to help me get through the fear
and/or anxiety caused by the coronavirus.” Participants indicated
how frequently, within the past 2 weeks (0 = not at all to 4
= nearly every day), they experienced suicidal thoughts and
used alcohol or drugs to cope with coronavirus related fear
and anxiety.

Coronaphobia

Clinical symptoms of anxiety that are tied to coronavirus related
thoughts or information were measured using the Coronavirus
Anxiety Scale (CAS) (22). Participants indicated how frequently,
within the past 2 weeks (0 = not at all to 4 = nearly every day),
they experienced symptoms of coronaphobia (e.g., “I felt dizzy,
lightheaded, or faint, when I read or listened to news about the
coronavirus.”) with five items (a = 0.93).

Viral Anxiety

General anxiety responses to the viral pandemic were measured
using the Stress and Anxiety to Viral Epidemics-6 (SAVE-6) (17).
Participants indicated their level of agreement (0 = never to 4 =
always) with pandemic-related anxiety questions (e.g., “Are you
afraid the virus outbreak will continue indefinitely?”) using six
items (o = 0.88). See Table 2 for item properties.

Statistical Approach

A series of statistical analyses were used to examine the
psychometric properties of the SAVE-6, a measure of viral
anxiety. SAVE-6 total score differences in gender (men vs.
women), race (whites vs. non-whites), COVID-19 diagnosis (yes
vs. no), knowledge of someone who died of COVID-19 (yes
vs. no), and plans on getting vaccinated for COVID-19 (yes vs.
no), were examined using independent samples t-tests. SAVE-6
total score correlations with age and distress-related constructs
(e.g., suicidal ideation) were examined using Pearson’s product-
moment correlations. Factor analysis was performed in two steps.
In the first step, exploratory factor analysis (EFA) was conducted
to determine using principal component analysis with Oblimin

TABLE 2 | Results of exploratory factor analysis (EFA) of the SAVE-6 using
principal component analysis with Oblimin rotation (n = 314).

Item Factor 1
SAVE-6 item 2 0.795
SAVE-6 item 4 0.780
SAVE-6 item 3 0.743
SAVE-6 item 1 0.737
SAVE-6 item 5 0.717
SAVE-6 item 6 0.714
Eigenvalue 3.797
% of Variance 63.283
Cumulative variance 63.283

rotation to determine loadings of items and their dimensions. In
the second step, a bootstrap (2,000 samples) maximum likelihood
confirmatory factor analysis (CFA) was modeled on the six items
of the SAVE-6 to examine the instrument’s factorial validity
for a unidimensional structure. Multigroup CFAs were run to
determine if the SAVE-6 is measuring viral anxiety in the same
way for men and women, as well as whites and non-whites.
Satisfactory model fit for a CFA model was defined by a chi-
square/df value < 2, a standardized root-mean-square residual
(SRMR) value < 0.05, root-mean-square-error of approximation
(RMSEA) value < 0.10, and comparative fit index (CFI) and
Tucker Lewis Index (TLI) values > 0.90 (23, 24). Measurement
invariance was defined by both adequate model fit statistics and
a non-significant value (p > 0.05) on a chi-square difference test.
All of the statistical analyses were calculated using SPSS version
26.0, except for the confirmatory factor analyses (CFA), which
were run using AMOS version 25.0.

RESULTS

Descriptive Statistics, Group Comparisons,

and Correlations

The descriptive statistics reveal that the majority of the
sample were highly distressed during the COVID-19 pandemic.
Specifically, 62.4% experienced clinical levels of depression
(=3) [Kroenke et al. (21)], 64.0% experienced clinical levels of
generalized anxiety (>3) (21), 51.6% experienced coronaphobia
(>9) (22), and 38.9% experienced high viral anxiety (>15) (17).
In addition, 58.6% had suicidal ideation and 65.3% coped with
their fear and anxiety over the coronavirus using drugs or
alcohol. Most of the participants plan on getting vaccinated for
COVID-19 in the future (78.7%) and knew someone who died of
COVID-19 (61.5%).

Viral anxiety was significantly greater among those with a
COVID-19 diagnosis [t(260.04) = 7.34, p < 0.001], those who
knew someone who died of COVID-19 [t(312) = 9.35, p < 0.001],
and those who plan on getting the vaccine for COVID-19 [t(94.51)
= 4.78, p < 0.001]. Demographically, viral anxiety was slightly
associated with age (r = 0.12), but not gender [t(312) = 0.23, p
= 0.82, ns] and race [t(9123) = 0.04, p = 0.97, ns]. In terms of
distress-related constructs, viral anxiety was strongly associated
with substance use coping (r = 0.61) and suicidal ideation
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TITTELY

SAV_1 SAV_2 SAV_3 SAV_4 SAV_5 SAV_6

74 80 74 78 72 71

FIGURE 1 | Confirmatory Factor Analysis. Note. Model based on bootstrap Maximum Likelihood (ML) estimations (2000 samples). All of the standardized coefficients
are significant at the .05 level. SAV_1 = continuation fear; SAV_2 = health fear; SAV_3 = infection worry; SAV_4 = physical sensitivities; SAV_5 = avoidance worry;
SAV_6 = transmission worry.

TABLE 3 | Item properties of the SAVE-6.

Items Response scale Descriptive  Item metrics

0 1 2 3 4 M SD ITC R? CID

1 Are you afraid the virus outbreak will continue indefinitely? 8.6% 15.9% 35.4% 25.8% 14.3% 221 1.14 0.69 0.48 0.86
2 Are you afraid your health will worsen because of the virus? 11.8% 19.7% 31.2% 29.3% 8.0% 2.02 1.13 0.74 0.55 0.86
3 Are you worried that you might get infected? 8.6% 18.8% 36.9% 20.7% 15.0% 2.15 1.15 0.69 0.50 0.86
4 Are you more sensitive toward minor physical symptoms than usual? 13.7% 20.7% 25.2% 27.4% 13.1% 2.05 125 0.72 0.53 0.86
5 Are you worried that others might avoid you even after the infection risk has been minimized? 21.0% 19.4% 24.5% 25.2% 9.9% 1.83 1.29 0.67 0.46 0.87
6 Do you worry your family or friends may become infected because of you? 14.6% 15.9% 29.9% 24.8% 14.6% 2.09 1.26 0.67 0.45 0.87

Cronbach'’s Alpha is 0.88 for total SAVE-6 measure; # Iltem Number; O, never; 1, rarely; 2, sometimes; 3, often; 4, always; M, Mean; SD, Standard Deviation; ITC, Corrected Item-Total
Correlation; R?, Squared Multiple Correlation; CID, Cronbach’s Alpha if item is deleted.

(r=0.59). As expected, and in support of the SAVE-6’s construct ~ with an Eigenvalue > 1, explaining 63.3% of total variance. All
validity, viral anxiety was shown to be associated with COVID-  included variables loaded highly on the factor.

19 related experiences (i.e., COVID-19 diagnosis, knowledge of .
someone who died of the disease, and plans to get vaccinated) Confirmatory Factor Analyses

and distress-related constructs (e.g., suicidal ideation). The SAVE-6 items were found to be acceptable for factor analysis
after a preliminary examination of the data (25). Specifically, the
Initial Exploratory Factor Analysis data did not exhibit issues pertaining to sample size, missing data,

Table 2 and Figure 1 show the results of exploratory factor = non-normality, multicollinearity, or singularity. The correlation
analysis of the SAVE-6 using principal component analysis with ~ matrices were also shown to be factorable (Bartlett’s test of
Oblimin rotation (n = 314). The analysis revealed one factors  sphericity = p < 0.001; Kaiser-Meyer-Olkin test = 0.90).
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A CFA was used to see if the SAVE-6s six anxiety components
could be combined into a unidimensional construct. The results
demonstrated that a single-factor model [x(29) = 1153, p =
0.24] yielded excellent fit for all of indices [%2/df ratio = 1.28;
CFI = 1.00; TLI = 1.00; SRMR = 0.02; RMSEA = 0.03 (0.00,
0.07; 90% CI)] and yielded strong internal consistency reliability
(Cronbach’s o = 0.88). Thus, these results support the factorial
validity of the SAVE-6 measure (Table 3).

Then, multiple sets of CFAs were run to check if SAVE-
6’s viral anxiety structure is measured in the same way on the
demographic variables of gender (male vs. female) and race
(white vs. non-white). The results show that there is no gender
difference, which is evidenced by an excellent fit of the model.
[X(zw) = 23.10, p = 0.19] for all of the indices [¥?/df ratio =
1.28; CFI = 0.99; TLI = 0.99; SRMR = 0.03; RMSEA = 0.03
(0.00, 0.06; 90% CI)] and a non-significant increase in ¥? value
[Axé) = 3.20, p = 0.78, ns] between the models. The results
also demonstrated no race differences, which were evidenced
by excellent model fit [X(218) = 25.87, p = 0.10] for all of the
indices [x2/df ratio = 1.44; CFI = 0.99; TLI = 0.98; SRMR =
0.02; RMSEA = 0.04 (0.00, 0.07; 90% CI)] and a non-significant
increase in x2 value [AX(ZG) = 3.60, p = 0.73, ns] between the
models. Thus, these results demonstrate measurement invariance
by showing that the SAVE-6 measures viral anxiety the same way
across gender and race groups.

Evidence Based on Relations to Other

Variables

The SAVE-6 scale score was significantly correlated with PHQ-
4 anxiety subscale (r = 0.67, p < 0.001), PHQ-4 depression
subscale (r = 0.64, p < 0.001), or CAS scale (r = 0.74, p < 0.001).

DISCUSSION

The aim of the current study was to assess the psychometric
properties of SAVE-6, a newly developed scale designed to
evaluate the anxiety level associated to COVID-19 pandemic.
The psychometric properties of the SAVE-6 were assessed
in a representative sample of 314 adults who were between
19 and 65 years of age in the USA. The current study
confirmed and extended previous reports of reliability and
validity (17).

The result indicated that the internal consistency of
SAVE-6 (Cronbach Alpha=.88) is excellent and adequate
for CFA (Bartlett’s test of sphericity = p < 0.001; Kaiser-
Meyer-Olkin test = 0.90). The SAVE-6 score significantly
correlated with depression and GAD scores, as well as
another anxiety scale specific to COVID-19 (CAS), indicating
good convergent validity. Previous studies have reported that
people who have been diagnosed with COVID-19 or who
knew someone who died of COVID-19 were more likely
to meet the anxiety and depression criteria (26). Corona-
related structures and viral anxiety in this study appeared
to be higher in those with corona-related experiences, which
seems to be consistent with these existing studies. Perceived
stress associated with the coronavirus is a strong predictor of

higher dysfunction and can predict symptoms of depression
and anxiety disorders. In addition, we were able to confirm
measurement invariance in all groups using multiple-group
CFA. As shown in the results, gender and race did not seem
to affect the response pattern of SAVE-6. Therefore, it can
be concluded that the SAVE-6 is a reliable measure that
assesses psychological issues associated with a viral epidemic
across cultures.

The SAVE-6 is a rating scale which can measure the
anxiety response specifically to the viral epidemic. It includes
items asking anxiety symptoms such as “Are you afraid the
virus outbreak will continue indefinitely?,” “Are you afraid
your health will worsen because of the virus?, or “Are you
worried that you might get infected?” We believe the anxiety
symptoms measured with this scale might be viral anxiety and
not anxiety stemming from other factors. Although several
measures have recently been published for COVID-19-related
fears and anxiety, SAVE-6 differs from other measures in several
ways. The COVID-19 Stress Scale developed by Taylor et al.
include social contexts such as socioeconomic consequences
of COVID, xenophobia, and compulsive checking (8). Other
rating scales have been proposed to assess the symptoms of
anxiety and associated physiological arousal (the Coronavirus
Anxiety Scale) (22), nervousness, muscle tensions, or behaviors
of avoidance (the COVID-19 Anxiety Questionnaire) (27),
or avoidance, checking, and worried behaviors (the COVID-
19 Anxiety Syndrome Scale) (28). Even other scales such as
FCV-19S (9) or Coronavirus Pandemic Anxiety Scale (CPAS-
11) (29) are similar to SAVE-6 in that it is evaluating the
primary fear/anxiety of coronavirus, SAVE-6 differs in that
it responds not only to the COVID-19 but also to other
virus pandemics. With the possibility of another unpredictable
pandemic that may occur in the future, we believe the scale
will have additional utility in the future. We have explored
the validity of the SAVE-6 among the general population in
Korea (17), and it has reported that the scale has reliable
psychometric properties. The SAVE-6 has been validated in
other languages (18). In particular, the English version of SAVE-
6 is expected to be highly utilized in a number of English-
speaking countries.

This study has some limitations. First, all data was collected
via online self-report surveys, which may have potential bias
or errors. Further research involving various methods of
assessment, such as face-to-face interviews or focus group
interviews may enrich the analysis. Second, at the time of our
survey, other measures were being reviewed and yet to be
published, so the concurrent validity with them could not be
confirmed. If the concurrent validity with the aforementioned
scales can be reviewed later, it will help to increase the validity
of SAVE-6. Third, some demographic characteristics such as
education level, employment status, medications, history of
psychiatric illness, and income level were not available. Since
they were not included in covariates, some possible confounding
factors may remain. Despite the limitation, the results of
this study support the reliability and validity of SAVE-6 with
strong psychometric properties for the English version of the
U.S. population.
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Background-Aim: Medical students have been greatly affected by the COVID-19
pandemic due to their educational program, which comprises theoretical knowledge and
also clinical duties, making them vulnerable to viral exposures and possibly affecting their
everyday life. The aim of this study was to explore changes in sleep and mental health
parameters among medical students in Greece during the second year of the pandemic.

Methods: This cross-sectional study comprised students of all medical schools
in Greece (n = 7), using an anonymous online survey. Participants completed the
following questionnaires: Pittsburgh Sleep Quality Index (PSQI), Athens Insomnia Scale
(AIS), Fatigue Severity Scale (FSS), General Anxiety Disorder-7 (GAD-7), Patient Health
Questionnaire-9 (PHQ-9). Statistical analysis was conducted with the use of SPSS v.26
(IBM SPSS, Armonk NY, USA).

Results: Out of the 562 received responses, 559 met the inclusion criteria. The
largest proportion of the respondents came from 4th-year (27.8%) and the majority
of the sample were females (69.8%). Only 5.9% of the participants reported having
been infected by SARS-COV-2. Most of the respondents experienced insomnia (65.9%,
mean AlIS score: 7.59 £ 4.24), poor sleep quality (52.4%, mean PSQIl score: 6.6
+ 3.25) and increased fatigue (48.5%, mean 35.82 + 11.74). Moderate to severe
symptoms of anxiety (mean 9.04 4+ 5.66) and depression (mean 9.36 + 6.15) were
noted. Suicidal ideation was found in 16.7% of the sample, while use of sleeping
pills in the previous month was reported by 8.8% (n = 47). Further analysis revealed
independent associations between sleep and mental health parameters. Higher AIS
score was associated with greater FSS score; higher PSQI scores with higher GAD-7
and PHQ-9 scores. Additionally, female students were found to be significantly more
affected than males by the COVID-19 pandemic, displaying higher levels of insomnia,
sleep disturbances, anxiety and depression. In addition, those with a history of COVID-19
infection or in close proximity with a positive case reported significantly more significant
post-traumatic symptoms in IES-COVID-19 questionnaire.
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Conclusions: In the aftermath of the COVID-19 pandemic, prevalence of sleep and
mental health disorders among Greek medical students is significant, highlighting the
need for better surveillance of students’ wellbeing and subsequent counseling, with
special focus on female students and other affected groups.

Keywords: COVID-19, medical students, sleep quality, mental health, pandemic

INTRODUCTION

The ongoing COVID-19 pandemic, which was officially declared
by the World Health Organization on March 11, 2020, has
caused significant changes in multiple aspects of everyday life
(1, 2). Government agencies around the world have responded
to this unprecedented situation by implementing measures like
mandatory mask use, social distancing, travel ban and curfew,
retail stores closure, contact tracing, virus detection tests and
quarantine (3-5). Since the first months of the implementation
of those measures, a significant impact has been described on the
mental health and sleep quality of the general population (6, 7).

It was previously reported that the prolonged confinement, in
combination with the growing health concerns, have resulted in
areduction in the duration and the quality of sleep of the general
population. These findings were, also, positively associated with
depressive symptoms (8). Similar findings were reported in
Greece, with symptoms of depression and being at higher levels
in certain groups, such as the younger in age (9).

A special sub-group of the population, which has been
greatly affected by the above-mentioned measures, are university
students. One of the first measures applied was the suspension
of the operation in all educational institutions, followed by the
implementation of e-learning. Also, for medical students, the
clinical practice and laboratory exercise of their curriculum were
paused, leading to great changes in the educational process and
consequently, in their daily life (10, 11).

The new major health risk, the strict preventive measures,
and the radical changes in the lifestyle of medical students
are reflected on the quality of their sleep and on their mental
state, as described previously (12-15). Specifically, medical
students, who were concerned about the effects of COVID-19
on education and work, reported higher rates of poor sleep
quality (12). Additionally, according to studies conducted during
the first months of the pandemic, they presented increased
rates of depression and severe anxiety, fear of stigmatization
due to association with the hospital environment and anxiety
of meeting the demands of the new educational reality. These
findings were more likely to be more common among the female
population (13-15).

However, studies conducted during the second pandemic
wave, when an outburst of COVID-19 cases was reported
worldwide are scarce. During that time, even stricter preventive
measures were enforced, since vaccinations had not been
authorized. Simultaneously, on-line education was applied for
the Autumn-Winter semester of the Academic Year 2020-
2021, and only medical students of the final year were
allowed to resume their clinical practice. The above-mentioned

developments in the course of the pandemic have caused
alterations in everyday life and probably could be associated with
different findings in sleep and mental health of students.

The aim of the present study was to evaluate the impact of
the situation that arose during the second year of COVID-19
pandemic, on the quality of sleep and mental health i.e., anxiety
and depression, of medical students in Greece.

MATERIALS AND METHODS

Protocol and Registration

In order to enroll to the study, participants had to confirm their
consent in the electronic page of the questionnaire, after being
informed of the goals and the procedure of the study. Anonymity
was also ensured. Prior to the initiation of the study, ethical
approval was acquired (Prot. Nr. 4/22-04-2021).

Participants

This study targeted undergraduate medical students, who
completed an anonymous web-based questionnaire. The
inclusion criteria were (i) currently attending one of the seven
Medical Schools in Greece (ii) over 95% completion of survey
questions. Answers from students pending graduation were
also accepted.

Study Design

This cross-sectional study was conducted between the 22nd of
April and 31st of May 2021. During this time, members of our
research team shared a post twice in several Facebook groups of
students studying in the seven Medical Schools and Departments
of the country, namely Aristotle University of Thessaloniki
(AUTH), Democritus University of Thrace (DUTH), National
and Kapodistrian University of Athens (NKUA), University of
Crete (UoC), University of Ioannina (Uol), University of Patras
(UPatras), and University of Thessaly (UTH). This Facebook post
contained an introductory text, in which the purpose of the study
was stated alongside the intention to ensure the anonymity of
the participants and invited group members to participate in the
study voluntarily. The post, also, provided the link to the online
questionnaire, after students confirmed their consent.

Measures

General Information

The initial part included questions about name of the attending
University and year of studies, demographics, history of infection
and hospitalization due to COVID-19.
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Sleep Questionnaires
The Greek versions of the following validated questionnaires
were included in the survey: Pittsburgh Sleep Quality Index
(PSQI) (16), Athens Insomnia Scale (AIS) (17) and Fatigue
Severity Scale (FSS) (18).

PSQI is a widely used self-administered questionnaire, which
assesses subjectively the sleep quality of the participant over
the course of the last month. PSQI measures sleep disturbances
through 7 dimensions: subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbances, use of sleep
medication, and daytime dysfunction. It contains 19 questions
and cut-off is 5. Additional sleep disturbances can be mentioned
in the relevant open-end question. Total scores range from 0 to 21
with higher scores indicating increasingly poor sleep quality (16).

AIS is a self-administered psychometric questionnaire, which
assesses sleep difficulty and particularly insomnia. It contains 8
items; questions are rated on a Likert scale from 0 to 3 and
total scores >6 indicate insomnia. Higher scores suggest severe
symptoms of insomnia (17).

FSS is a self-administered questionnaire, which assesses
fatigue. It contains 9 items and each one of them is scored on
a 7-point Likert scale ranging from 1 to 7 (completely disagree to
completely agree). Cut-off is 36 and higher scores indicate greater
severity, frequency and impact of fatigue on daily life (18).

Mental Health Questionnaires (Symptoms of Anxiety,
Depression and PTSD After COVID-19 Infection)

The participants answered the validated Greek versions of
three psychometric questionnaires: General Anxiety Disorder-7
(GAD-7) (19), Patient Health Questionnaire-9 (PHQ-9) (19, 20).
They also answered the Impact of Event Scale Questionnaire
adapted for COVID-19 (IES-COVID19) (21, 22). Only those who
had personally been infected or those who had a positive case in
their familial or amical environment completed the latter.

GAD-7 is a self-administered questionnaire that assesses
the severity of anxiety symptoms. It contains 7 items which
are scored based on a 4-point Likert scale from 0 to 3, with
higher scores indicating more severe anxiety symptoms. Cut
points of 5, 10, 15 correspond to mild, moderate and severe
anxiety symptoms, respectively. Scores of 10 or greater suggest
a potentially clinical condition (19).

PHQ-9 is a self-administered questionnaire, which assesses
depression symptoms over the course of the past 2 weeks and may
be used as a tool for diagnosing clinical depression. It contains
9 items which are scored based on a 4-point Likert scale from
0 to 3, with higher scores indicating more severe depression
symptoms. Cut points of 5, 10, 15, 20 correspond to mild,
moderate, moderately severe and severe depression symptoms,
respectively. Scores of 10 or greater suggest a potentially clinical
condition (19, 20).

IES-COVID19 is a 15-item self-administered questionnaire,
which is designed to assess subjective distress during the past 7
days over experiencing a COVID-19 infection either personally
or of the immediate environment. Every item is rated on a 4-point
scale (0: not at all, 1: seldom, 3: sometimes and 5: often). Higher
scores indicate a higher psychological impact of the COVID-
19 infection (21, 22). The IES-COVID 19 could be used in

TABLE 1 | General characteristics of the participants.

Number Percentage

(N) (%)
Participants (valid answers) 559
Sex (M/F) 164/389
Medical university
AUTH 79 14.2
DUTH 17 21
NKUA 107 19.2
UoC 95 17
Uol 45 8.1
UPatras 66 1.8
UTH 49 8.8
Academic year
1st 71 12.7
2nd 71 12.7
3rd 78 14
4th 155 27.8
5th 81 14.5
6th 80 14.3
Pending graduation 22 3.9
COVID-19 infection
No infection 328 58.7
Only personally infected 16 2.9
Infection only in members of the close environment 198 35.2
Infection both personally and in the close environment 17 3

AUTH, Atristotle University of Thessaloniki (Thessaloniki, Greece); DUTH, Democritus
University of Thrace (Alexandroupolis, Greece); NKUA, National and Kapodistrian
University of Athens (Athens, Greece); UoC, University of Crete (Heraklion, Greece); Uol,
University of loannina (loannina, Greece); UPatras, University of Patras (Patras, Greece);
UTH, University of Thessaly (Larissa, Greece).

a preventive manner by screening individuals at high risk for
developing PTSD.

Statistical Analysis

Statistical analysis was conducted with the use of SPSS v.26 (IBM
SPSS, Armonk NY, USA). Normality of distribution was checked
with Kolmogorov-Smirnov test and appropriate analyses were
applied. Descriptive and analytic statistics were used. Statistical
significance was set at p < 0.05 level.

RESULTS

General Characteristics

In total, 562 answers were received, out of which, 559 were
eligible for analysis (completion rate 99.46%). Table 1 displays
the characteristics of the participants. As seen, all Universities
were represented, with variable participation rates. The majority
were females, with a larger participation coming from students of
the 4th year. Thirty-three (5.9%) respondents have been infected
by SARS-COV-2 and 215 (38.4%) reported at least one positive
case of COVID-19 in their approximate environment.

Frontiers in Public Health | www.frontiersin.org

32

November 2021 | Volume 9 | Article 775374


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Eleftheriou et al.

Mental Health of Medical Students

TABLE 2 | Reported sleep disturbances (open-end answers only).

Number of
participants

Sleep disturbances

Stress—Anxiety* 30

—
w

Negative thoughts—overthinking
Use of technology

Palpitations

Tension

Fear

Loneliness

Headaches

Anger

Melancholy-sadness

Panic attack

= =24 DN W W oo,

Sleep paralysis

*About possible COVID-19 infection, increased workload, examinations.

COVID-19 Pandemic, Sleep Quality and

Sleep Characteristics

The second part of the survey assessed the sleep quality of
the participants spanning over a period of 1 week —1 month
before its completion. Most of the respondents (n = 368, 66%)
experienced insomnia, according to their AIS score (mean 7.59
+ 4.24), with females being significantly more affected (mean
AIS female score: 7.88 £ 4.2, mean AIS male score: 6.88 & 4.4,
p=0012).

More than half of participants (n = 293, 52.4%) evaluated their
sleep as being of poor quality, according to PSQI score. Sleep
disturbances were reported by almost all participants (499/559
participants), including fragmented sleep, snoring, difficulty in
breathing and nightmares. Additional sleep disturbances, as
mentioned in the relevant open-end question, were anxiety,
stress, and loneliness as demonstrated in more detail in Table 2.
Interestingly, 8.8% (n = 47) of university students stated that they
have used sleep- promoting medication during the past month.
Almost half of the participants reported increased levels of fatigue
(n =270, 48.5%, mean: 35.82 £ 11.74).

Comparisons between students of different academic years
revealed statistically significant variations in the duration of their
sleep (i.e., third PSQI component). Specifically, students of the
6th year reported significantly shorter sleep duration (p = 0.003).

COVID-19 Pandemic and Mental Distress
The third part of the survey addressed the effects of the COVID-
19 pandemic on different aspects of mental health. The majority
of participants (n = 377, 67.6%) reported moderate to severe
symptoms of anxiety (mean 9.04 + 5.66). More specifically,
28.4% reported moderate symptoms, 23.1% moderately severe
symptoms and 16.2% severe symptoms.

Similar results regarding depression symptoms were found
(mean score: 9.36 £ 6.15), with 22.6% having moderate
depression symptoms, 13.9% moderately severe depression
symptoms, and 7.2% severe depression symptoms. Mild
depression symptoms were reported in 30.6% of the respondents.

Notably, a non-neglectable percentage (n = 92, 16.7%) of the
participants, regardless of gender (p = 0.579), reported being
affected by recurrent suicidal thoughts (several days: 9.8%, More
than half of the days: 3.3%, nearly every day: 3.6%). Comparison
analysis between COVID-19 infection status and depression
levels (as indicated by PHQ-9) showed that students who had
both themselves and their immediate environment infected,
experienced symptoms in a more severe way (not infected: 9.03
=+ 6.3 vs. only immediate environment infected: 9.89 £ 5.54,
infected both themselves and their immediate environment:
12.29 £ 8.89; p = 0.022).

Comparison between genders revealed that females were
experiencing significantly more severe symptoms in all mental
health measures scores (GAD-7 mean score females: 9.4 + 5.66,
males: 8.16 & 5.64, p = 0.02, PHQ-9 mean score females: 9.95 &
6.16, males: 7.93 £ 5.98, p = 0.001, IES-COVID19 mean score
females: 25.50 & 13.53, males: 20.69 & 12.21, p = 0.018).

Additionally, female students infected by COVID-19 or in
close proximity with a positive case of the disease, reported
significantly more frequently bad dreams (p = 0.025), and
persistent negative thoughts or images (p = 0.031, p = 0.048,
respectively) according to IES-COVID19 scores.

Correlations Between Sleep and Mental

Parameters

As a next step, a correlation analysis between sleep and
mental health parameters was conducted, revealing numerous
independent associations among them as shown in Table 3.
There was a statistically significant correlation between all scales.
Higher levels of insomnia (according to the AIS score) were
associated with greater severity and frequency of fatigue (as
described by the FSS score); poor quality of sleep (resulting from
PSQI) was associated with higher levels of anxiety and depression
symptoms (as indicated by the GAD-7 and PHQ-9 scores).

DISCUSSION

Our study captures the alterations in sleep quality and mental
health of medical students in Greece during the second year of
the COVID-19 pandemic. Overall, regarding sleep parameters,
the respondents reported impaired sleep quality due to multiple
sleep disturbances and decreased sleep duration; this was more
obvious among 6th year medical students. Higher levels of
insomnia, especially in females and increased fatigue in daily
life were also reported. These alterations in sleep parameters
were correlated with moderate to severe deterioration of mental
health. Respondents presented also moderate to severe symptoms
of anxiety and depression, to the point that a significant
proportion admitted recurrent suicidal thoughts.

So far, contradictory findings are available in the literature
regarding alterations in students’ sleep schedule and sleep quality
and the majority refers to the first year of the COVID-19
pandemic until the end of December 2020. A recent study
conducted in 7 countries showed a prevalence of poor sleep
among students worldwide and deficient sleep duration in more
than one out of four students (23). These findings are in
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TABLE 3 | Correlations between sleep and mental parameters.

AIS score FSS score PSQl score GAD-7 score PHQ-9 score

AIS Score Pearson correlation coefficient (r) 1 0.496 0.684 0.556 0.633

p <0.001 <0.001 <0.001 <0.001
FSS score Pearson correlation coefficient (r) 0.496 1 0.426 0.506 0.609

s} <0.001 <0.001 <0.001 <0.001
PSQI score Pearson correlation coefficient (1) 0.684 0.42 1 0.487 0.566

P <0.001 <0.001 <0.001 <0.001
GAD-7 score Pearson correlation coefficient (r) 0.556 0.506 0.487 1 0.704

P <0.001 <0.001 <0.001 0.000
PHQ-9 score Pearson correlation coefficient () 0.633 0.609 0.566 0.704 1

P <0.001 <0.001 <0.001 <0.001

AIS, Athens Insomnia Scale; FSS, Fatigue Severity Scale; PSQ), Pittsburgh Sleep Quality Index; GAD-7, General Anxiety Disorder-7, PHQ-9, Patient Health Questionnaire-9.

accordance with other studies that describe reduced night sleep
duration and sleep efficiency due to sleep disturbances (24—
26). Analogous conclusions have been drawn specifically for
medical students and have been linked to disturbed daytime
function (27). Notably, the senior medical students experienced
significantly more intensely these alterations (12). However, in
other studies insignificant changes in sleep quality (28) and an
overall improvement in daily performance have been reported
(29). Increased daytime napping though seems to offset sleep
latency, thus total sleep duration remained unaffected (24).
Increased total sleep time has also been mentioned, compared
to the pre-pandemic period, especially among 6th year medical
students (29). In our study, however, this specific population
group reported the lowest sleep duration compared to students
from other academic years. This can be possibly attributed
to the resumption of their clinical practice and the clinical
responsibilities during the pandemic, which may be linked with
fear and anxiety, as previously shown (30).

Besides sleep schedule, during the COVID-19 health crisis,
the mental health of students has been significantly affected.
In our study 67.6 and 43.7% of the sample reported moderate
to severe symptoms of anxiety and depression respectively.
According to a recent systematic review by Batra et al. (31)
performed in 15 countries, anxiety and depression levels reached
39.4 and 31.2% among university students, respectively. This
study was conducted almost 1 year before our study, and thus
during this period the psychological distress and depression
have accumulated, possibly explaining the difference in our
results (31). Interestingly, in two of the studies included in this
systematic review almost one out of three and two out of three
students, respectively, had suicidal ideation, which is surprisingly
high compared to our results (32, 33). In our study, 16.7% of
the respondents suffered from recurrent suicidal thoughts, which
is in accordance with previous findings (34, 35). Furthermore,
during the pandemic period, a rise in depression has been noted,
with its severity and prevalence varying between different studies
(12, 36-38). Additionally, the prevalence of PTSD symptoms,
in those studies, was similarly elevated (31), with a higher
degree of anxiety being attributed to increased concern about the
impact of the COVID-19 pandemic (39) and the presence of a

confirmed COVID-19 case in the proximal familial and friendly
environment (40). This is also the case among medical students
(36, 41), who experienced analogous levels of stress and anxiety
symptoms (36, 37). According to our findings, infection in the
immediate environment is associated with depression in a more
severe way and PTSD symptoms, mainly in females.

Published literature associating gender and mental health is
inconclusive, for example in the study by Xie et al. (12), males
reported depressive symptoms more frequently, whereas Liu et al.
found no statistically significant difference between gender with
regards to anxiety and depression (37). However, Batra et al. (31)
in their systematic review found that female students experienced
higher levels of anxiety and stress. These results are consistent
with our study. An interesting finding was that females having
experienced COVID-19 either personally or in their proximal
environment were significantly more affected than their male
counterparts. A possible explanation could be that women in
general, are more likely to report experiencing higher levels
of anxiety (42) and that they are more affected by traumatic
events (31).

Another finding in our study was the positive and
independent  correlation  between  insomnia, fatigue,
dysfunctional sleep, depressive and anxiety symptoms. Previous
studies confirm the association between sleep abnormalities and
deteriorated mental health in students during the COVID-19
health crisis (26, 36). This comes as no surprise, since similar
correlations have already been established, even before the
pandemic. In a cross-sectional study of 95 medical students in
Saudi Arabia stress, anxiety and depression were strongly linked
with poor sleep (43). It was also reported that inadequate sleep
duration and consequently fatigue may affect mental health
to such a degree, that recurrent suicidal thoughts and even
suicidal attempts may occur more frequently (44). Additionally,
it has been demonstrated, both in the general population and
specifically in medical students, that insomnia can be predictive
of depression and anxiety (45, 46).

In a large study of the general population in Greece,
Switzerland, Austria, Germany, France and Brazil, conducted
during the first wave of the pandemic, total sleep time decreased
and sleep quality in general improved in participants from
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Greece, compared to other countries (47). At the same time,
insomnia affected 37.6% in a sample of the Greek population,
which was significantly increased compared to the pre-pandemic
period (48). As far as mental health is concerned, levels of anxiety
and depression were notably elevated during the first COVID-19
wave. Fountoulakis et al. reported a significant increase in anxiety
symptoms in over 45% and depressive symptoms in almost 40%
of the participating Greek citizens (49). According to Patsali
et al. major depression in the general population reached 12.43%
(50). Focusing on Greek students, during the first pandemic
wave, they experienced overall lower sleep quality despite an
increase in their sleep duration (33). Our findings suggest an
even higher prevalence of insomnia in our selected population
(medical students) compared to the general population, affecting
65.9% of the participants. Kaparounaki et al. noted anxiety in
73%, depression in 60.9% and suicidal ideation in 20.2% in a
Greek university sample (33). Meanwhile in a study conducted
in the University of Patras by Sazakli et al., anxiety symptoms
during COVID-19 pandemic decreased to 35.8% and depressive
symptoms increased to 51.2% (51). Interestingly, in our study,
anxiety levels were significantly higher and reached 67.6%. This
also the case with our reported levels of depression, where overall
74.3% of the participants experienced it to some degree and
43.7% admitted having moderate to severe symptoms.

Our study certainly has limitations. Firstly, participation
rate was relatively low; however, it is representative of the
experiences of medical students since respondents came from
all Greek Medical Schools. Additionally, examined parameters
were assessed with the use of self-administered questionnaires
in an on-line survey. On the other hand, we have used a
large number of diagnostic tools, validated for the Greek
population, and already used in several studies and thus are
ensuring standardized results. In addition, this is, to the best
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The COVID-19 pandemic has been associated with increased uncertainty, fear and worry
in everyone’s life. The effect of changes in daily life has been studied widely, but we do not
know how emotion-regulation strategies influence adaptation to a new situation to help
them overcome worry in the face of uncertainty. Here, 1,064 self-selected Farsi speaking
participants completed an online battery of questionnaires that measured fear of virus
and illness, worry, intolerance of uncertainty, and emotion regulation (two subscales:
reappraisal, suppression). We also documented the number of daily COVID-19 cases and
deaths due to COVID-19 on the day in which participants completed the questionnaire.
Our findings suggest a correlation between contamination fear and the number of
daily-confirmed cases (r = 0.11), and the number of reported deaths due to COVID-19
(r = 0.09). Worry mediated the relationship between intolerance of uncertainty and
fear of virus and illness (b = 0.16, 0.1141 < Cl < 0.2113). In addition, suppression
moderated the relationship between intolerance of uncertainty and worry (o < 0.01).
Our results suggest that suppression (at least in the short term) can be an adaptive
response to the worry associated with uncertainty. Suppression can reduce worry, which
in turn can decrease fear of contamination and improve adaptation to social distancing
requirements. Although, the observed correlations were significant, but considering the
sample size, they are not strong, and they should be interpreted cautiously.
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Worry, Uncertainty and COVID-19

INTRODUCTION

Pandemics, particularly those associated with a novel virus, affect
both the mental and physical well-being of people over time
(1). Given that the virus was not previously known, information
from different sources was vague and unclear, and sometimes
conflictual. The lack of clear and accurate information about
the virus led to ambiguity about how to manage it, for both
governments and individuals. As information about the virus
came to light, it seemed clear that COVID-19 had a longer
incubation period compared to other coronaviruses (up to 14
days) and that people were contagious prior to experiencing
any symptoms. In addition, it became clear early that some
people were unaffected by the virus (i.e., asymptomatic), but
tested positive for COVID-19 and could transmit the virus.
COVID-19 proved to be highly contagious, which led to increases
in cases becoming exponential once community spread began.
These characteristics heighten ambiguity making assessments of
risk difficult, particularly as risk changed very rapidly in specific
regions during waves of community transmission.

As a result, many jurisdictions introduced various degrees
of lockdown in order to limit the spread of COVID-19. These
lockdowns, while generally associated with a gradual decline in
cases that allowed jurisdictions to “flatten the curve,” nevertheless
led to the closure of businesses, schools and other non-essential
services in many places. Around the world, many people had
to quarantine, many lost their jobs or had to adapt to work
from home, some while supporting children in their remote
learning. These mitigation measures, while effective in reducing
cases of COVID-19, came at considerable expense to the social
and economic circumstances of individuals in the community.
Moreover, even those regions that were able to quickly stem
community spread initially (e.g., Singapore, New Zealand, and
Australia) have experienced “second waves” of the virus, in some
cases worse than the initial wave, which adds to the uncertainty
that has characterised the pandemic internationally.

There is a voluminous literature on the impact of uncertainty
on people’s mental health, and in particular, on their anxiety
symptoms (2). Research clearly suggests that intolerance of
uncertainty is a key factor in the experience of worry and anxiety
(3). Indeed, research shows that in the context of COVID-
19, intolerance of uncertainty is unsurprisingly associated
with greater fear of COVID-19 (4) and health anxiety (5)
and less positivity in the face of the pandemic (6). Ouellet
et al. (7) recently tested a new model relating to the role
of intolerance of uncertainty in anxiety, more generally. They
hypothesised that people who have high levels of intolerance of
uncertainty are more likely to worry. In particular, they proposed
that the relationship between intolerance of uncertainty and
worry is mediated by cognitive avoidance and other emotion
regulation difficulties.

Models of emotion regulation have posited two major
strategies that are central to emotion regulation: suppression
and reappraisal (8). Suppression is a strategy that is typically
employed to deal with stress when an individual sees the
requirements of a situation as unmanageable. Suppression
has consistently been found to be associated with increased

worry and is a similar construct to cognitive avoidance, as
operationalised in Ouellet et al. (9) model. Reappraisal, on the
other hand, is a cognitive strategy that aims to view a situation
in a different way that minimises resultant stress. In contrast to
suppression, the use of reappraisal is associated with lower levels
of anxiety. Meta-analyses confirm that suppression and cognitive
reappraisal are reliably associated with anxiety as predicted, such
as social anxiety disorder (10, 11). The degree, however, to which
suppression and reappraisal moderate the impact of intolerance
of uncertainty on worry and COVID-19-related fear has yet to
be studied.

Further, in the context of health, worry is typically focused
on health-related concerns, such as the experience of physical
symptoms. In health anxiety, it is the interpretation of ambiguous
physical symptoms as threatening that is thought to trigger
health anxiety and the cascade of thoughts, emotions and
behaviours that maintain heightened anxiety [see (12)]. These
misinterpretations of ambiguous symptoms are frequently
operationalised as anxiety sensitivity (AS), since it is often
physical manifestations of anxiety that are misinterpreted (13).
Research suggests that both anxiety sensitivity and intolerance
of uncertainty are associated with an increase in health anxiety
(14). Further, a recent study demonstrated that anxiety sensitivity
was a predictor of COVID-19-related fear (15). However,
the relationships between intolerance of uncertainty, anxiety
sensitivity, worry and emotion regulation strategies have not been
studied together as predictors of COVID-19 related fear.

The overall aim of this study was to examine relevant
theoretical predictors of COVID-19 related fear, taken from
models of anxiety, health anxiety and emotion regulation,
as described above in a general population using an online
battery of questionnaires. Considering the literature, we were
interested in the examination of the relationship between
intolerance of uncertainty, anxiety and emotion regulation. We
hypothesised that COVID-19 related fear would be predicted
by intolerance of uncertainty, anxiety sensitivity, suppression,
cognitive reappraisal and worry. We further hypothesised that
emotion regulation strategies would moderate the relationship
between intolerance of uncertainty and worry, which would, in
turn will predict COVID-19-related fear.

METHODS

Participants

Participants were recruited through advertisements
social media, including WhatsApp, Instagram, and Twitter.
Participants needed to be over the age of 18, but no other
exclusion criteria were applied. All participants gave informed
consent electronically. A total of 1,090 participants responded
to the advertisement and opened the online questionnaires, all
provided complete responses. Among them, 1,064 responses
were identified as unique and valid after checking the catch
questions. The study was conducted in accordance with the
Declaration of Helsinki. The study was approved by the
Ethics Committee of the Department of Psychology at Shahid
Beheshti University.

in
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Questionnaires and Procedure

A battery of questionnaires comprised of the following
questionnaires in order of appearance was presented online
to participants. Three catch (attention check) questions were
placed between questionnaires to assure the quality of responses.
Individuals with two or more incorrect responses were excluded
from the study (n = 26). The link to online questionnaires
was shared on social media, such as WhatsApp, Instagram and
Twitter, between April 8 and 20th, 2020 in Farsi. At the time of the
survey in Iran, the lockdown was in place, major travel between
cities was prohibited and many businesses, all the schools and
universities, public places like mosques and shrines were closed.
Additionally, people were advised to leave home only to get
essential foodstuffs or medical attention. Based on the reports
from local authorities, the total confirmed cases of COVID-19 on
April 8th were 62,589 people in Iran and increased by April 20th
to 82,211 positive cases. At the end of this period, 5,118 people
in Iran had died from coronavirus (retrieved from: https://www.
worldometers.info/coronavirus/).

Fear of lliness and Virus Evaluation

FIVE (16) is a 35-item questionnaire measuring an individual’s
fear of contamination and illness, fear of social distancing,
behaviours related to illness and virus fear, and impact of illness
and virus fears. We used this measure to assess COVID-related
fear. In subscales about fear of contamination (e.g., I am afraid
I might die if I get a bad illness or virus) and fear about social
distancing (e.g., I am afraid I will be sad and lonely because of
bad illness or virus), participants rated their fear on Likert Scale
(0 = I am not afraid of this at all, 3 = I am afraid of this all the
time). In the subscale on behaviours related to illness and virus
fear (e.g., I ask people if they are sick), participants rated how
often they have done things that show adherence to mitigation
measures in the last week on a Likert scale (0 = I haven’t done
this in the last week, 3 = I did this all the time last week). In
the subscale on the impact of illness and virus, participants rated
how true a statement is about them [e.g., On average in the last
week, being afraid of an illness or virus has caused me to feel
very strong emotions in my body (e.g., anger, anxiety, sadness,
irritable feelings, etc.)] on a Likert scale (0 = not for me at all, 3
= definitely true). This measure has been translated and validated
in Iran, and the Farsi version has been proved to be a valid and
reliable measure. The alpha for the total score is equal to 0.82.
The alpha for each subscale is fear of contamination (o = 0.790),
fear of social distancing (o = 0.863), behaviours related to illness
(o = 0.699), and the impact (o = 0.747). Subjects were asked
to answer the questionnaire having the COVID-19 pandemic in
their mind.

Intolerance of Uncertainty Scale-Short Form (IUS-12)
Intolerance of Uncertainty Scale [IUS-12; (17)] is a 12-item
scale measuring an individual’s reaction to ambiguous situations,
impending uncertainty, and an unknown future on a five-
point Likert scale (1 = not at all characteristic of me; 5 =
entirely characteristic of me) (17). The questionnaire provides
a total score based on two factors namely: prospective anxiety
(composed of seven items) and inhibitory anxiety (composed of

five items). The Farsi version of the questionnaire has been used
in several previous studies and shown to be a valid and reliable
measure (18). Cronbach’s alpha in the current sample was = 0.89.

Penn State Worry Questionnaire

The Penn State Worry Questionnaire [PSWQ; (19)] is a 16-item
scale measuring an individual’s disposition to worry, as well as
the frequency, intensity, and tendency for worry. Participants rate
items on a five-point Likert scale (1 = not at all typical of me; 5 =
very typical of me). The questionnaire produces a total score with
higher scores representing greater levels of pathological worry
(19). The Farsi version of the questionnaire has been used in
several previous studies and proven to be a valid and reliable
measure [Cronbach’s alpha = 85; (20, 21)]. Cronbach’s alpha in
the current sample was = 0.78.

Emotion Regulation Questionnaires (ERQ-10)

The Emotion Regulation Questionnaire [ERQ; (22)] is a 10-item
scale that measures the habitual use of two emotion regulation
strategies: reappraisal and suppression. Participants rate items on
a seven-point Likert scale (1 = “strongly disagree,” 4 = “neutral,”
and 7 = “strongly agree”). Higher mean scores on each of these
subscales indicates that the strategy is more strongly endorsed
(22). The Farsi version of the questionnaire has been used in
several previous studies and has been shown to be a valid and
reliable measure [Cronbach’s alpha = 91, (23, 24)]. Cronbach’s
alpha in the current sample was = 0.75.

Anxiety Sensitivity Index (ASI-3)

The Anxiety Sensitivity Index [ASI—3; (25)] is an 18-item
scale that measures the tendency to fear symptoms of anxiety
resulting from the belief that such sensations could have harmful
consequences. Participants rate items on a five-point Likert scale
(0 = very little; 4 = very much). The physical and cognitive
subscales were used for the current study. The Farsi version
of the questionnaire has been used in several previous studies
and has been demonstrated to be a valid and reliable measure
[Cronbach’s alpha = 0.90, (26)]. Cronbach’s alpha in the current
sample was = 0.91.

General Self-Efficacy Scale

The General Self-Efficacy Scale [GSE; (27)] scale is a 10-item scale
measuring general self-efficacy as a prospective and operative
construct on a four-point Likert-type scale (1 = not at all true;
4 = completely true). The scale produces a total score, with
higher scores representing greater self-efficacy (27). The Farsi
version of the questionnaire has been used in several previous
studies and proven to be a valid and reliable measure [Cronbach’s
alpha = 0.85; (28, 29)]. Cronbach’s alpha in the current sample
was = 0.89.

Patient Health Questionnaire (PHQ-9)

The Patient Health Questionnaire [PHQ-9; (30)] is a 9-
item questionnaire measuring depressive symptoms on a four-
point Likert scale (0 = not at all; 3 = nearly every day).
The questionnaire scores range from 0 to 27, with scores
of >5, >10, >15, representing mild, moderate and severe
levels of depressive symptoms (30). The Farsi version of the
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questionnaire has been used in several previous studies and
has been shown to be a valid and reliable measure [Cronbach’s
alpha = 0.88; (31)]. Cronbach’s alpha in the current sample
was = 0.87.

Data Preparation and Analyses

Data pre-processing, correlations, and group comparisons were
completed in R (v 4.0.0.). SPSS (v25 statistical package IBM
SPSS Statistics, Armonk, NY, USA) has been used for the
remainder of the analyses. For our preliminary analyses, we
calculated correlations between fear of illness and virus and
other measures, as well as inter-correlations of the subscales of
the FIVE. Mediation analyses were conducted in SPSS using
the PROCESS macro (32). The dependent variable was fear
of illness and virus. We tested whether worry mediated the
relationships between intolerance of uncertainty and COVID-
related fear. As such, a hierarchical regression equation was
constructed with intolerance of uncertainty entered on the first
step of the equation, and worry entered on the second step. This
allowed the direct and indirect effects of worry to be calculated to
test for mediation. Individuals who had two or more incorrect
responses to the catch questions were excluded from the final
analyses. This left a final sample of 1,064. In relevant analyses,
age, gender, and other demographic variables have been included
in the model. Where applicable, a Bonferroni correction for
multiple comparisons was applied and the results reported here
are after those corrections.

RESULTS

A total of 1,064 responses (97.6% of total) were identified as valid
and unique (see procedure) and included in our final analyses.
Among these participants, the majority identified themselves as
female (n = 704; 66.2%), 357 (33.6%) identified as male and
3 (0.3%) participants as other. Nearly half of the sample were
single (n = 521; 49%), 500 (47%) were married, 40 (3.8%) were
divorced, and 3 (0.3%) were widowed. Participants were aged
between 18 and 76 years (Mean = SD = 34.50 + 9.9). The
sample was relatively well educated, with 16 (1.5%) participants
having less education than a high school diploma, 96 (9%)
having completed only a high school diploma, 406 (38.2%)
having a bachelor’s degree, 374 (35.2%) and the remainder
having completed postgraduate qualifications (n = 172; 16.2%).
The vast majority of participants (n = 900; 84.6%) did not
report existing health conditions. The remainder had a range
of conditions that led them to be at risk of COVID-19, such
as diabetes (n 15), MS (n 13), cancer (n = 4), or
cardiovascular disease (n 18). All participants were Farsi
speaking, 983 (92.4%) participants were living in Iran. The
total number of confirmed cases, the number of daily cases
at the time of completion, the total number of deaths and
the daily number of deaths at the time of completion of the
questionnaire was calculated by collecting the data from official
publicly available stats announced on https://www.worldometers.
info/coronavirus/.

g

pact

FIVE_Behaviors_Related

FIVE_Contamination
FIVE_Social_Distancin

FIVE
FIVE_Im)

0.2

0.16
0.12
0.08
0.04

* * *

New_Cases 0.07 -0.05

-0.04
-0.08
-0.12
-0.16
-0.2

New_Death 0.03 0.09 0.03 -0.07 0.02

FIGURE 1 | Correlation between the number of confirmed cases and death
due to COVID-19 and fear of illness and virus evaluation (N = 983, *o < 0.05,
*p < 0.01).

The Effect of Place of Living on Fear of
Corona Virus and COVID-19 Impact

Group comparisons revealed that participants living in Iran had
a higher level of fear of contamination as measured by FIVE (n
=983; M = 5.16 % 2.8) compared to those living outside of Iran
(l’l =81, M =44+ 28), t(1,062) = 2.14, p= 0.03, Cohen’s d =
0.271). In addition, those who were living in Iran had a higher
level of fear of the impact of COVID-19 on their lives (M = 2.6
= 2.2) than those living abroad (M = 2.1 £ 2.2); (1 062) = 1.96, p
= 0.05, Cohen’s d = 0.227). Based on these findings, we excluded
those participants who lived outside Iran. Hence, the results are
based on 983 people who responded and lived in Iran at the time
of data collection.

Correlation Analysis

Figure 1 presents the between FIVE’s total score and subscales’
scores and the number of new cases and death at the time
of completing the questionnaire. As can be seen, there is a
significant positive correlation between the number of new cases,
FIVE’s total score, fear of contamination, fear of social distancing,
and fear of the impact of the condition on the person’s life.
There was a positive correlation between fear of contamination
and the number of announced deaths. Finally, there was a
significant negative correlation between the number of new death
and adherence to safe behaviours. Further correlational analysis
revealed that age was significantly and negatively correlated with
intolerance of uncertainty (—0.09, p = 0.004), worry (—0.11, p =
0.001), anxiety sensitivity (—0.16, p < 0.001). Age was positively
correlated with emotion regulation reappraisal subscale (0.11, p
= 0.001) and general self-efficacy (0.13, p < 0.001). However, all
correlations were small.

All subscales of the FIVE questionnaire were intercorrelated
(rs < 0.26, ps < 0.001). High correlations between the FIVE
total score and subscales scores and all other measures were all
identified. There were significant correlations (all ps < 0.001)
between the FIVE total scores and intolerance of uncertainty
(0.5), worry (0.47), emotion regulation reappraisal (—0.24),
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FIGURE 2 | Suppression (Emotion Regulation Questionnaire subscale, ERQ)
moderates the relationship between Intolerance of Uncertainty (X axis) and
Worry (Y axis). The figure displays the relationship between worry and
intolerance of uncertainty among those with low, mid, and high levels of
suppression. In low to medium levels of intolerance of uncertainty, high and
low suppression groups don’t show significant differences in worry, but in high
levels of intolerance of uncertainty, higher suppression is associated with lower
worry, while lower suppression is associated with higher levels of worry. AU,
Arbitrary Unit.

anxiety sensitivity: physical and cognitive concerns (0.5), and
general self-efficacy (—0.35). The pattern of correlation between
all the FIVESs’ subscales and the measures described above was the
same with a similar correlation coeflicient and p-values < 0.001.

In the interpretation of the findings of correlation analyses, it
should be noted that considering the sample size the results (rs
< 0.5) were weak to moderate. Weak to moderate correlation
findings are required to be replicated in different samples and
populations to be tested for their validity.

Mediation Analysis

We tested whether worry (PSWQ) mediated the relationship
between intolerance of uncertainty on COVID-related fear, as
measured by the total score on the FIVE. Mediation analysis
(Model 4) showed that the total effect of intolerance of
uncertainty on FIVE total score (path c) was significant [F(; 9g1)
= 323.00, p < 0.001, R? = 0.25; b = 0.48, tos1y = 17.97]. The
effect of intolerance of uncertainty on worry (path a) was also
significant [F(j 051y = 770.09, p < 0.001, R* = 0.44; b = 0.94,
t9s1) = 27.75]. Worry predicted COVID-related fear (path b) (b
= 0.17, t(9g0) = 7.02, p < 0.001). The direct effect of intolerance
of uncertainty on COVID-related fear remained significant (b
= 0.32, t(9309) = 9.12, p < 0.001), but the indirect effect (path
a*b) was also significant (b = 0.16, 0.1141 < CI < 0.2113),
indicating that worry partially mediated the relationship between

intolerance of uncertainty and COVID-related fear. In order to
ensure that the effects of our analyses were robust, we re-ran
the analyses, including anxiety sensitivity and self-efficacy in the
model as covariates. When we did so, the pattern of results
was unchanged, with all previously significant effects remaining
significant. When the above analysis repeated with the inclusion
of the age and gender as covariates, no new interaction was found
and the observed effects remained significant (indirect effect of
IUS on COVID-related fear through worry: b = 0.15, 0.1063 <
CI < 0.1997).

Post-hoc Analyses: Moderated Mediation

Since suppression was not correlated with COVID-related fear,
as we had predicted, we were interested to see whether the
relationship between suppression and COVID-related fear might
vary as a function of worry or intolerance of uncertainty. As
such, we constructed a post-hoc moderated mediation analysis
(Model 7) to test the moderating role of emotion suppression
on the mediatory role of worry in the relationship between
intolerance of uncertainty and COVID-related fear. There was a
significant interaction between suppression, IUS and worry as the
dependent variable [F(3 979y = 262.92, p < 0.01, b = —0.02, t(979)
—2.99]. The indirect effect of suppression on the interaction
between IUS and worry was significant for all levels of emotion
suppression (see Figure 2 below). Similarly, when age and gender
were included as covariates into the above-mentioned analysis,
the observed significant interaction remained significant [F(s 977
=168.81, p < 0.01, b = —0.02, f(977) = —3.02).

This finding suggests that higher levels of intolerance of
uncertainty result in higher levels of worry when people use
suppression as an emotion regulation strategy less. Consistent
with this, amongst those high in intolerance of uncertainty who
use suppression more as an emotion regulation strategy have
lower levels of worry. That is, for those with high levels of
intolerance of uncertainty, suppression appeared to be a strategy
that minimised worry, and in turn COVID-related anxiety.

DISCUSSION

In the current study, we examined the factors that are associated
with fear in the context of the COVID-19 pandemic. We showed
that the case and death rate were positively correlated with
individuals’ COVID-related fear. Lower adherence to mitigation
measures was associated with a higher death rate as well. High
fear of contamination was also associated with higher intolerance
of uncertainty, lower use reappraisal for emotion regulation, and
lower perceived self-efficacy. However, these correlations were
small, according to the usual conventions of interpreting the size
of correlations. Consistent with our hypotheses, worry mediated
the relationship between intolerance of uncertainty and fear of
COVID-19. Furthermore, the use of suppression as the strategy
for emotion regulation moderated the relationship between
intolerance of uncertainty and worry. Contrary to expectations,
this shows that for those who had high levels of intolerance
of uncertainty, the more they used suppression as an emotion
regulation strategy, the less they tended to worry.
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While the finding that worry mediated the relationship
between intolerance of uncertainty and COVID-related anxiety
was predicted, the fact that suppression was associated with
less worry amongst those high in intolerance of uncertainty
was surprising. The most robust findings in the literature
regarding emotion regulation strategies demonstrate that the
use of cognitive reappraisal is associated with better emotional
outcomes (such as anxiety), while the use of suppression is
linked to poorer emotional outcomes (22). In the context of
the current pandemic, the findings of our study suggest a
somewhat different relationship. That is, more use of suppression
as an emotion regulation strategy was associated with a lower
contribution of intolerance of uncertainty to worry. This suggests
among individuals with high levels of intolerance of uncertainty,
suppression may have been helpful in lowering the worry during
this acute stressor. It is worthwhile noting that our study was
conducted cross-sectionally at a time of high uncertainty in
a new pandemic. Some studies suggest that while in short-
term suppression can under some circumstances reduce the
effect of uncertainty on worry. However, in the longer term,
suppression can nevertheless lead to other negative outcomes,
such as a worsening in self-evaluation over time (33). We
cannot exclude this possibility in this cross-sectional study. On
the other hand, others have proposed that the flexibility to
choose an appropriate strategy for the situation might be an
adaptive approach to emotion regulation (34). According to
this view, in real high-risk situations where a negative outcome
is likely (such as in a pandemic), the use of suppression
to try and reduce worry might be helpful, even though in
less dangerous situations this approach would no longer be
helpful. Given that this study occurred in the early stages of
a pandemic in a country where, at the time, there was very
rapid community spread with high death rates, our results
could be accounted for by the flexibility argument. That is,
there is uncertainty, and suppression may act to reduce the
focus on the realistic appraisal of uncertainty associated with
COVID-19. Prospective research, however, is needed to confirm
this explanation.

As predicted, worry partially mediated the relationship
between intolerance of uncertainty and fear of COVID.
Intolerance of uncertainty describes an individual’s negative
beliefs when facing uncertainty (35). Previous research in our
group has demonstrated that negative interpretation bias in both
clinical and subclinical populations contribute to an increase in
intolerance of uncertainty (36, 37). The nature of the COVID-
19 pandemic increased both actual and perceived uncertainty
in society. COVID-19 is a particularly unpredictable illness
with high variability in how symptoms appear from person to
person, the level of immunity created in people after infection,
and the long and varied incubation period. Given that worry
is a cognitive phenomenon that attempts to solve a perceived
problem, one might expect worry to increase when there is
uncertainty related to future events (35, 38). Previous studies
suggest that intolerance of uncertainty contributes to increases
in worry in a non-clinical population (35), but this relationship
has not been studied in the context of a real-world stressor.
Results of the current study confirm that the relationship between

intolerance of uncertainty, worry and fear of an illness can be
extrapolated to a truly uncertain environment. We showed that
while an increase in intolerance of uncertainty contributed to an
increase in worry, worry contributed to an increase in COVID-
related fear. These findings have important clinical implications
as previous studies suggest we can influence worry, and one
evidence-based method to do this would be through cognitive
bias modification (CBM). Numerous studies now confirm that
modification of interpretation bias can result in changes in the
level of worry by reducing negative interpretations (39, 40).
Indeed, both a systematic review of meta-analyses (41) and
a recent network meta-analysis (42) indicate that CBM for
interpretation bias is an effective method of reducing anxiety.
Importantly, CBM for interpretation can be delivered online and
repeated over several sessions, which makes it highly scalable.
In situations like a pandemic where increased uncertainty can
reliably be predicted to result in increased worry and for
some individuals the development of excessive fear, CBM for
interpretation could be a useful tool to reduce the impact
of the pandemic on COVID-related fear. Importantly, when
demographic variables such as age and gender were included
into the analyses, the observes effects remained significant and
direction of findings did not change. This may suggest that the
observed effects are independent from the age and gender, but
future studies may focus on them using designs specified to assess
their impact.

Notwithstanding the specific contribution of this study
to the literature, there are some limitations that need to
be considered when interpreting the findings. Like all other
online studies, the context and the environment in which
participants completed the questionnaires was not controlled.
We tried to include catch questions and excluded participants
answering questions from outside of Iran to minimise the
effect of different contexts. In addition, participants required
the internet and knowledge related to it to access the
questionnaire. This limitation resulted in the inability of
specific groups that either don’t have access to the internet
or don’t have the knowledge to work with online material,
and this may have affected the generalizability of the results.
Furthermore, this is a cross-sectional study, and longitudinal
designs are needed to disentangle the results related to
suppression in this study. Finally, factors that may contribute
to behaviours in lockdown or social distancing can be more
complicated to be included in a single study. Future studies
may include socioeconomic factors in their study and investigate
their influence.

Taken together, this study has a unique contribution to
the studies on the psychological impact of COVID-19 in
the general population. Our sample consisted of over 900
unique and validated responses. Our findings suggest that
suppression can be an important factor in stressful conditions
that may influence the adaptation of a person to the situation.
That is, the use of suppression appeared to reduce worry
amongst those who scored highest in intolerance of uncertainty.
Hence, our findings suggest that at least for some people who
find tolerating uncertainty difficult in times of uncertainty,
suppression can reduce worry, and in turn COVID-related
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anxiety. Furthermore, these relationships remained significant
when controlling for other possible predictors of COVID-
related anxiety, such as anxiety sensitivity and self-efficacy,
which were themselves associated with COVID-related anxiety.
This finding suggests that suppression could be a strategy
that can be adaptive in environments where a real risk
exists for those who find it difficult to tolerate uncertainty
and high levels of uncertainty are present. Furthermore,
these results confirm that worry is a proposed mechanism
through which intolerance of uncertainty impacts COVID-
related fear.
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Objective: To understand the current situation of stigmatizing attitudes toward
Coronavirus Disease 2019 (COVID-19) in China and compare it with acquired
immunodeficiency syndrome (AIDS).

Methods: Convenient sampling and vignette-based methods were used to recruit
participants on WeChat. A demographic form and adopted stigma scale were used
to collect participants’ demographic information and stigmatizing attitudes toward
COVID-19 and AIDS.

Results: A total of 13,994 questionnaires were included in this study. A high portion
of participants tend to avoid contact with individuals affected with COVID-19 (74.3%)
or AIDS (59.0%), as well as their family members (70.4% for COVID-19 and 47.9%
for AIDS). About half of the participants agreed that affected persons could not only
cause problems to their own family but also have adverse effects on others (59.6% and
55.6% for COVID-19, 56.9 and 47.0% for AIDS). The agreements with statements about
perceived stigma were similar but slightly higher than those about personal stigma in both
COVID-19 and AIDS. Participants’ agreements with all statements regarding personal
and perceived stigma attitudes between COVID-19 and AIDS were all statistically
significant (o < 0.001). Participants obtained COVID-19-related information mainly from
social media (91.3%) and newspaper or television (77.1%) during the epidemic, and
61.0% of them thought information from newspapers or television was the most reliable.

Conclusion:  Several similarities and differences of people’s attitude toward
COVID-19 and AIDS were found. Avoidance, blame, and secondary discrimination to
diagnosed persons and their surrounding persons were the main representations of
COVID-19-related stigma. Stigma of COVID-19 had less moral link but more public panic.
Experience from HIV-related stigma reduction and prevention can be applied to reduce
COVID-19-related stigma.
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Public Stigma of COVID-19

INTRODUCTION

Novel Coronavirus Disease 2019 (COVID-19) is an infectious
disease caused by severe acute respiratory syndrome coronavirus
2 (SARS-COV-2). The disease spectrum caused by this virus
ranges from asymptomatic, fever, cough, and fatigue to severe
acute respiratory distress syndrome (ARDS), and even death
(1). According to a report of 72,314 cases in China, 81%
patients’ symptom was sorted as mild, 14% were severe that
need ventilation in an intensive care unit (ICU), and 5%
were critical that had respiratory failure, septic shock, and/or
multiple-organ dysfunction or failure (2). SARS-COV-2 spreads
mainly via respiratory and closed contact (3) and is infectious
during the latent period (4) which ranges from 2 to 14 days
(median: 4-5 days) (5). As the strong infectivity (median
Ry = 5.7, 95% CI: 3.8-8.9) and fast transmission of SARS-
COV-2 (6), COVID-19 soon spread around the world. The
WHO proclaimed COVID-19 as a public health emergency and
designated it a pandemic on March 11, 2020 (7). There are
several vaccines available for COVID-19 which could provide
protection for those older than 16 to some extent (8). However,
some variations of SARS-COV-2 have been detected globally
and the efficacy of vaccines has absolute marked differences
(9, 10).

Stigma was first proposed by Erving Goffman in 1963,
which was defined as a “sign” or an attribute that reduces
an individual’s status in the eyes of society (11). It was also
interpreted as a mark of shame and disapproval that result in
a person apart from others (12). It refers to people’s negative
emotional experience of disease, including personal stigma and
perceived stigma. Personal stigma is a process of stereotype,
prejudice, and discrimination, while perceived stigma indicates
that someone is approved of the public discrimination against
the group (13). Extreme fear of a disease and self-defense may
be related to stigma. Mental disorders, physical disability, and
emerging infectious diseases have been reported with different
degrees of stigma (14). Stigma has always been a major focus
throughout the pandemic of an infectious disease (3). The
impact of infectious disease stigma is no less than the disease
itself. Not only does it influence the patients’ quality of life
and social ability, but it also affects the publics’ attitude toward
disease prevention, service delivery, medical resource allocation,
and health policymaking (15). Isolation measures were taken
during the outbreak of COVID-19, which effectively decreased
the morbidity and mortality of COVID-19 but may increase
stigma inversely (16). Some scholars pointed that compared
with other regions, people resident in the infectious area were
more likely to be prejudiced and discriminated (17). The fear of
getting infected of COVID-19 and self-defense might contribute
to stigmatizing attitude (18), and the stigma of this infectious
disease may inversely lead to delayed help-seeking. COVID-19-
related stigma may pose a serious threat to COVID-19 patients
and survivors, as well as their families and surrounding people.
Several incidents of stigmatization, even physical violence toward
patients, survivors, and medical workers, have occurred during
this pandemic all around the world (19). There were numerous

studies investigating sleeping disorder, anxiety, depression, post-
traumatic stress disorder, and other mental disorders related
since the outbreak of COVID-19; however, few have focused
on COVID-19-related stigma (20). Since there is no effective
therapy toward COVID-19 so far, people’s attitude to COVID-19
is worth investigating.

Acquired immunodeficiency syndrome (AIDS), caused by
human immunodeficiency virus (HIV), is another kind of
infectious disease transmitted mainly via unprotected sexual
activity, contaminated blood transfusion, and contaminated
needles and from mother to child during pregnancy (21).
Numerous studies about AIDS and its stigma have been done
(22), and several systematic reviews have been published
(23, 24). Previous stigma-related studies on AIDS reported
that HIV-positive individuals were more vulnerable to
receive stigma from others, which usually contain health,
moral, and racial dimensions and promoted stigma including
intrapersonal, interpersonal, and social aspects (25). Both
COVID-19 and AIDS are infectious diseases with no definite
therapy, and suffering from COVID-19 or AIDS will cause
a certain damage to both individuals and our society.
Therefore, we try to learn COVID-19 stigma by comparing
with AIDS stigma, as Logie thought that we can learn
the experience of studying AIDS stigma and leverage the
approaches used to reduce AIDS stigma to address COVID-19
stigma (26).

Hence, we conducted this study with the aims of (1)
investigating publics’ stigmatizing attitudes toward COVID-
19 and (2) comparing publics’ stigmatizing attitudes between
COVID-19 and AIDS to find the similarities and differences.
From this study, we hope to provide some theoretical basis
for psychological intervention toward COVID-19 stigma and
further policymaking.

MATERIALS AND METHODS

Participants

Participants were recruited online, and inclusion criteria were
(1) age >16, (2) can fully understand the informed consent and
questionnaire, (3) willing to participate in the survey and can sign
the informed consent online.

Procedures and Materials

Data were obtained using the convenient sampling method
through a WeChat-based questionnaire including demographic
questionnaire, a stigma scale that was adopted from the
Explanatory Model Interview Catalog-Community Stigma Scale
(EMIC-CSS) (27), and Depression Stigma Scale (DSS) (28).
Participants’ demographic information such as gender, age,
education, and occupation was collected through a demographic
questionnaire. The 18-item stigma-related scale consists of
personal stigma aspect and perceived stigma aspect with
nine items separately (seen in Supplementary Table S1) and
was used to measure participants’ stigma attitudes toward
COVID-19 and AIDS. A vignette-based survey method was
used in this study. A hypothetical case diagnosed with
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COVID-19 and a case diagnosed with AIDS were listed
separately, followed by 18 questions evaluating participants’
personal and perceived stigma toward the hypothetical case.
Participants were asked to choose their own answers from
“strongly agree,” “agree,” “uncertain,” “disagree;” and “strongly
disagree.” The vignettes and stigma-related questions were
as follows.

Vignette of COVID-19: “Li Ming (pseudonym) has been living
in Wuhan. After the outbreak of COVID-19, he consciously
isolated himself at home and wore a mask when he went out
occasionally. Li Ming recently had a fever, cough and other
symptoms. He was diagnosed with new coronavirus pneumonia
and has been hospitalized. Li Ming did not know he was infected
with the virus until he has been diagnosed.”

Vignette of AIDS: “Zhang Yi (pseudonym) has been living in
Wuhan. After the outbreak of the COVID-19, he consciously
isolated himself at home and wore a mask when he went
out occasionally. Zhang Yi recently had a fever, fatigue and
other symptoms. He was diagnosed with AIDS and has been
hospitalized. Zhang Yi did not know he was infected with HIV
until he has been diagnosed.”

Public’s personal stigma attitudes were measured by the
following nine questions: (1) If I were him, I would prefer to
keep people from knowing about my situation; (2) 'm not willing
to provide home service (such as delivery) for him or visit his
home; (3) I think that he was affected by the disease because of
his carelessness; (4) I think that his situation will cause problems
to his family; (5) I think that his situation will have an adverse
effect on others; (6) I will look down on him; (7) I try to avoid
contact with him, especially physical contact; (8) I try to avoid
contact with his family; and (9) I will look down on his family
because of his situation.

Public’s perceived stigma attitudes were measured by replacing
“I think/will...” with “Most people think/will...” of the above
nine questions.

We also investigated the usual source that participants used
to get the COVID-19-related knowledge during the epidemic to
estimate the role of each medium in spreading information.

Ethical Considerations

The study protocol was approved by the Ethics Committee
of Second Xiangya Hospital, Central South University.
Informed consents were listed on the first page of the
questionnaire independently. Before answering questions,
potential participants were asked to read informed consents
carefully and determined whether they were willing to participate
in this study. Those who click “yes” would obtain the whole
questionnaire to complete, while others were displayed an end
page of this study and appreciation.

Statistical Analysis

Frequency and percentage were used to describe demographic
data while percentage frequencies and 95% confidence
interval (CI) were computed for stigma items. Categories
of “strongly agree” and “agree” were merged into “agreement” for
descriptions. A paired T-test was used to compare participants’
stigmatizing attitudes between the two vignettes. All data

TABLE 1 | Demographic characteristics of participants (N = 13,994).

n (%)

Gender

Male 7,757 55.4

Female 6,237 44.6
Age 30.4+9.6
Residence

Countryside 4,765 341

City 9,229 65.9
Residence during the epidemic

Hubei province 1,864 13.3

Other province in China except Hubei 12,017 85.9

Overseas 113 0.8
Education (years)

<9 901 6.4

<12 5,352 38.3

<16 6,273 44.8

>16 1,468 10.5
Marriage

Single 5,968 42.6

Married 7,423 53.1

Others (divorced/widowed) 603 4.3
Income per year (thousand)

<50 5,815 41.6

60-100 5,256 37.6

110-190 2,091 14.9

>200 832 5.9
Occupation

Clinical staff 1,790 12.8

Civil servant 964 6.9

Employees 4,517 32.3

Medical students 1,017 7.3

Non-medical students 1,783 12.7

Self-employed 2,999 21.4

Others 924 6.6

analyses were conducted in SPSS 25.0, and p < 0.05 was
considered as statistically significant.

RESULTS

Demographic Information

In total, 19,355 questionnaires were collected and 5,341 were
excluded after manual review. The screening principles were as
follows: (1) <2 s to finish each item, (2) >2 questionnaires from
the same IP (only the first one was retained), (3) obvious errors,
e.g.,a 17-year-old person chooses “married” in the marriage item.
Finally, 13,994 participants (55.4% male) were included with the
efficiency of 72.3%. The average age was (30.44 £ 9.63) (x £ s);
65.9% of the participants were from city. Over 54.3% participants
were with the educated year longer than 12 years, and 13.3%
were residents in Wuhan province during the epidemic. More
demographic details are seen in Table 1.
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Personal Stigma Toward COVID-19 and
AIDS

Participants’ own attitudes toward COVID-19 and AIDS are
presented in Table 2. Participants were most likely to agree to
avoid contact either with people diagnosed with COVID-19
or with their family members, as 74.3% participants strongly
agreed or agreed to avoid contact with people diagnosed with
COVID-19 and 70.4% strongly agreed or agreed to avoid contact
with their family, while 59.0 and 47.9% participants tended to
avoid contact with individuals diagnosed with AIDS and their
families. Participants’ agreements with the above two statements
between COVID-19 and AIDS were significantly different. The
third highest agreed statement toward COVID-19 was “I think
his situation will cause problems to his family” (59.6%), while
56.9% endorsed with the statement toward AIDS. There was
also a high proportion of participants that thought that sufferers
would have an adverse effect on others (55.6% for COVID-
19 and 47.0% for AIDS). Endorsement with unwillingness to
provide home service (such as delivery) or visit his home was
39.5% for COVID-19 and 35.1% for AIDS patients. Participants’
agreement with keeping people from knowing their situation
was 21.2% for COVID-19 and 38.4% for AIDS. Belief that
suffering from COVID-19 or AIDS was patients’ own fault was
23.0% for COVID-19 and 39.3% for AIDS. Agreement with the
statement that they would look down upon the individuals with
disease was 11.6% for COVID-19 and 17.8% for AIDS. Even
14.5% participants for COVID-19 and 17.8% for AIDS agreed
that they would look down on patients’ family because of the
patients’ situation. Participants’ agreements with all of the above
statements about their own attitudes between COVID-19 and
AIDS were statistically significant (p < 0.001).

Perceived Stigma Toward COVID-19 and
AIDS

Participants’ agreements with statements about public attitudes
are described in Table3. Over 70% participants tended to
agree that others would try to avoid contact with COVID-
19 individuals (76.4%) and their family (74.3%), while the
proportions of agreements in vignette of AIDS were 61.3% for
individuals and 49.8% for their family. In the COVID-19 vignette,
most participants agreed that the patients would cause problems
to their family (64.0%) and have side effects on others (59.2%),
while in the AIDS vignette, the percentages of agreement were
59.9 and 53.5%, separately. Belief that most people were unwilling
to provide home service (such as delivery) for the individual or
visit his home was 51.6% for COVID-19 vignette, and 43.2% for
AIDS vignette. More detailed information is described in Table 3.
Participants’ agreements with all of the above statements about
most other people’s attitudes between COVID-19 and AIDS were
also statistically significant (p < 0.001).

Usual Source to Get COVID-19-Related

Knowledge

Participants received COVID-19-related information was mainly
from social media (91.3%), newspaper or television (77.1%),
initiative network inquiring (53.7%), and community publicity

(32.6%) during the epidemic. Among that, over 60% of
participants obtained most of the information from social media
while 61.0% participants regarded the newspaper and television
as the most reliable resource; details are listed in Table 4.

DISCUSSION

This study explored publics’ stigmatizing attitudes toward
COVID-19 during the epidemic and compared it with
stigmatizing attitudes toward AIDS. The results showed that
for COVID-19 beliefs about avoiding contact with individuals
with COVID-19 and their families, individuals with COVID-19
would cause problems to or have an adverse effect on their
families and others were much higher than other statements
either in personal stigma or perceived stigma. For perceived
stigma, unwillingness to provide home service or visit the home
of individuals with COVID-19 was also among the highly agreed
statements. Participants’ highly agreed statements toward AIDS
were similar with COVID-19 but had a slightly lower proportion,
which were significantly different.

In the personal stigma dimension of COVID-19, people
tend to keep distance with individuals diagnosed with COVID-
19, which is in accordance with the study by Sing Lee (29);
they found that social distance might be related to severe
acute respiratory syndrome (SARS) stigma. As close contact
was one of the common transmission methods of COVID-19
(30), the Chinese government took several effective measures
to stop people from contacting each other immediately after
the outbreak of COVID-19, such as isolation, social distancing,
community containment, and travel restriction (3). These
policies effectively lower the transmission rate of COVID-19 but
may produce stigmatization at the same time. Isolated individuals
are more likely to suffer from stigmatization and social rejection
(31). Some researchers claimed that stigma might negatively
affect those with COVID-19 as well as their families, friends,
caregivers, and communities (3). They might be experiencing
“secondary” or “associative” stigma (32). There were several
reports about COVID-19-related stigma to healthcare providers.
In this study, numerous participants reported unwillingness to
provide home service, which is similar to the existing views that
the stigmatized group may experience stigmatizing behaviors
such as isolation, refusal to provide service, and bullying (33). A
relieving discovery was the low agreements about the statement
of “I will look down on him or his family.” This may be
because COVID-19 spreads mainly through respiratory, and
stigmatization against an individual is relatively lower than
avoiding physical contact. It should be noted that in this study,
21.2% participants tended to keep it a secret if they were
diagnosed with COVID-19, which can seriously expand the
transmission and mislead the government into making wrong
decisions about the epidemic and increase the difficulty of
epidemic control.

In perceived stigma dimension, agreements with statements
about COVID-19 were roughly similar to the statements
described in personal stigma, but the proportion of each
statement was slightly higher. That might be because people tend
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TABLE 2 | Percentage and 95% ClI of participants who “agree” or “strongly agree” with statements about their own attitudes toward the person described in the vignette

(N = 13,994).
Statements COVID-19 AIDS p?
n % n %

If I were him, | would prefer to keep people from knowing about my situation 2,968 21.2 5,368 38.4 <0.001
(20.6-21.9) (87.6-39.2)

| will look down on him 1,627 11.6 2,485 17.8 <0.001
(11.1-12.2) (17.1-18.4)

| think his situation was caused by his own fault 3,224 23.0 5,602 39.3 <0.001
(22.3-23.7) (38.5-40.1)

| think his situation will cause problems to his family 8,340 59.6 7,962 56.9 <0.001
(58.8-60.4) (66.1-57.7)

| will look down on his family because of his situation 2,035 14.5 2,403 17.2 <0.001
(14.0-15.1) (16.5-17.8)

| think his situation will have an adverse effect on others 7,779 55.6 6,704 47.0 <0.001
(54.8-56.4) (46.2-47.8)

| will try to avoid contact with him, especially physical contact 10,401 74.3 8,254 59.0 <0.001
(73.6-75.0) (68.2-59.8)

| will try to avoid contact with his family 9,853 70.4 6,575 47.9 <0.001
(69.7-71.2) (47.1-48.7)

|'am not willing to provide home service (such as delivery) for him or visit his home 5,623 39.5 4,912 35.1 <0.001
(38.7-40.3) (84.3-35.9)

aThe p value of paired-t test.

TABLE 3 | Percentage and 95% Cl of participants who “agree” or “strongly agree” with statements about most others people’s attitudes toward the person described in
the vignette (N = 13,994).

Statements CovID-19 AIDS p?
n % n %

Most people think he would prefer to keep people from knowing about his situation 3,382 24.2 6,389 45,7 <0.001
(23.4-24.9) (44.8-46.5)

Most people will look down on him 2,343 16.7 4,431 31.7 <0.001
(16.1-17.4) (30.9-32.4)

Most people think that his situation was caused by his own fault 5,627 39.5 7,597 54.3 <0.001
(38.7-40.3) (563.5-565.1)

Most people think that his situation will cause problems to his family 8,951 64.0 8,379 59.9 <0.001
(63.2-64.8) (69.1-60.7)

Most people will look down on his family because of his situation 2,608 18.6 3,442 24.6 <0.001
(18.0-19.9) (23.9-25.3)

Most people think that his situation will have an adverse effect on others 8,288 59.2 7,388 53.5 <0.001
(58.4-60.0) (562.7-54.3)

Most people try to avoid contact with him, especially physical contact 10,688 76.4 8,579 61.3 <0.001
(75.7-77.1) (60.5-62.1)

Most people try to avoid contact with his family 10,399 74.3 6,976 49.8 <0.001
(73.6-75.0) (49.0-50.7)

Most people aren’t willing to provide home service (such as delivery) for him or visit his home 7,224 51.6 6,050 43.2 <0.001
(650.8-52.5) (42.4-44.1)

aThe p value of paired-t test.

TABLE 4 | Usual source that participants got COVID-19 related knowledge during the epidemic (n, %).

Newspapers/TV Social media Initiative network inquiring Community publicity
Channels to get epidemic information 10,786 (77.1) 12,777 (91.3) 7,514 (63.7) 4,556 (32.6)
Channel to obtain most of the information 3,169 (22.6) 8,441 (60.3) 1,860 (13.3) 524 (3.7)
The most reliable channel 8,535 (61.0) 3,685 (26.3) 1,185 (8.5) 589 (4.2)
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to answer the questions in an acceptable way to cater to public
requirements (34).

AIDS stigma has been investigated by many scholars. In
this survey, we found a number of similarities and differences
between AIDS and COVID-19 stigma. A large proportion of
participants were inclined to agree with avoidance of patients
and their surrounding people and hold the opinion that patients
would encumber others. This might be due to the similarity of
infectivity and the psychological perspective that the negative
emotions aroused by the two diseases generate similar patterns
of stigmatization (35). Participants were more likely to keep it
a secret if they suffered from AIDS compared with COVID-
19 for both personal and perceived stigma. Policy and moral
condemnation may contribute to this difference. The Chinese
government has already made some punishment policies to
reduce the incidence of concealment and omission during
the pandemic of COVID-19. Ways of transmission are quite
different between these two diseases—primarily sexual and
blood-to-blood for AIDS and primarily droplet transmission for
COVID-19 (3). Hence, AIDS is usually conceptually linked to
morality and equated with sexual promiscuity, homosexuality,
drug abuse, and personal irresponsibility (36), while people with
COVID-19 are less morally condemned. A higher proportion
of participants thought that individuals with AIDS were more
likely to be responsible for their situation and be looked down
upon, but they may cause less problem to others compared
with people with COVID-19. This might also relate to the
different transmission methods of the two diseases and may
indicate that stigma of COVID-19 had less moral link but more
public panic.

Public response is closely related to the information they
get and media report. Media report can powerfully influence
public attitudes. Social media and newspapers/TV are the main
usual source for the public to get information about COVID-
19. Social media could affect people’s attitudes of risk perception
while legacy media could affect public perceptions of protective
behaviors. When the COVID-19 crisis was reported on TV
or social media, some information might be misunderstood.
Misinformation and rumors may produce public anxiety and
panic and lead to a series of related behaviors such as prohibiting
medical workers from going back home for fear of being infected.
These media platforms are supposed to enhance public awareness
without increasing fear and panic (37). Hence, measures should
be taken to ensure the correct dissemination of information and
reduce rumors during and after the pandemic.

In the present era, increasing our ability to reduce the
stigmatization associated with emerging infectious diseases is
required in controlling such diseases. A variety of methods
have been taken with the attempt to reduce stigmatization
associated with AIDS, such as basic public education about
AIDS, publicized symbolic acts by public leaders or famous
people, media campaigns, and designation of December 1 as
World AIDS Day. These efforts have achieved some success
(38). Our study showed many similarities between COVID-19-
related stigma and AIDS-related stigma; therefore, we could use
the anti-AIDS-related stigma approaches to reduce COVID-19
stigma. Anti-stigma approaches toward mental disorders could

also be considered. A pilot study on an anti-stigma course toward
mental disorders, which consisted of three components, namely,
social contact, role-playing, and critical reflection strategies,
showed that participants’ stigma attitudes were significantly
reduced after the 18-week anti-stigma course (39). Another study
examining the potential impact of an anti-stigma intervention
on help-seeking attitudes, which included education about
depression, information about help-seeking, and contact with
a person with lived experience, showed improvements in
help-seeking attitudes (40). Our data indicate that providing
accurate COVID-19-related information through social media
and newspapers/TV may be effective as these are the main
sources they used to get COVID-19-related information. Public
education may be another useful approach, and the above-
mentioned participants’ highly agreed statements should be taken
into consideration.

To our knowledge, this is the first study to compare COVID-
19 related stigma with AIDS related stigma. This survey has
some limitations that need to be noticed. Firstly, convenience
sampling method was used to collect data from the public
by anonymous internet questionnaires, which might be the
major limitation. Compared with random sampling method,
convenience sampling method might easily lead to sampling
error and bias, so that our respondents cannot represent well
the population level. The sampling error may lead to inaccuracy
conclusions. However, we tried to get as large a sample size as
we can and be more cautious with our conclusions in order to
avoid inaccuracy conclusions. Secondly, this was a cross-sectional
study conducted during the pandemic, which can only reflect
participants attitude toward COVID-19 during the outbreak in
China. Public’s attitudes toward COVID-19 may change as we
know more about this disease; we now are conducting a follow-
up study to further investigate it. Thirdly, COVID-19 and AIDS
are both infectious diseases but differ in transmission. There
is no definite answer to whether the stigmatizations between
these two diseases are completely comparable. A previous study
has compared Chinese health professionals’ attitudes toward
patients with AIDS vs. patients with hepatitis B and found
that health professionals had negative biases against AIDS
patients and less willingness to interact with AIDS patients
compared with hepatitis B patients (41), which indicates that
stigmatizing attitudes toward COVID-19 and AIDS may be
comparable to some extent. Logie also pointed out that we can
use the experience of studying AIDS-related stigma and the
approaches used in order to explore COVID-19-related stigma
(26). Fourthly, we did not compare publics’ stigma toward
COVID-19 with stigma against non-communicable diseases
such as mental disorders in this study. More efforts will be
made to the comparison mentioned above in our future study.
Another limitation is that the scale we used was adopted from
the Explanatory Model Interview Catalog-Community Stigma
Scale, which may not evaluate all aspects of COVID-19-related
stigma. Hence, we just illustrate COVID-19-related stigma by
describing the proportion of agreement with statements of the
listed stigma-related items. Further non-convenience sampling
and longitudinal study should be done to investigate more aspects
of COVID-19-related stigma.
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CONCLUSIONS

Several similarities and differences in people’s attitude toward
COVID-19 and AIDS were found in this cross-sectional
study. Avoidance, blame, and secondary discrimination to
diagnosed persons and their surrounding persons were the
main representations of stigma. Stigma of COVID-19 had less
moral link but more public panic. Social media, television, and
newspapers played a cardinal role in dissemination during the
pandemic. Experience from AIDS-related stigma reduction and
prevention can be applied to reduce COVID-19-related stigma.
Social media, television, and newspapers should be made the best
use, and the abovementioned highly agreed statements should be
taken into consideration in further anti-stigma campaigns.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The study protocol was approved by the Ethics Committee of
Second Xiangya Hospital, Central South University. Informed
consents were listed on the first page of the questionnaire

independently. ~ Before answering questions, potential
REFERENCES
1. Chen N, Zhou M, Dong X, Qu J, Gong E Han Y. Epidemiological

clinical characteristics of 99 cases of 2019 novel coronavirus
(2020)

and
pneumonia in Wuhan, China: a descriptive study. Lancet.
395:507-13. doi: 10.1016/S0140-6736(20)30211-7
2. Wu Z. McGoogan JM. Characteristics of and important lessons from
the coronavirus disease 2019 (COVID-19) outbreak in China: summary
of a report of 72 314 cases from the chinese center for disease
control and prevention. JAMA. (2020) 323:1239-42. doi: 10.1001/jama.2020.
2648
3. Bruns DP, Kraguljac NV, Bruns TR. COVID-19: facts, cultural
considerations, and risk of stigmatization. ] Transcult Nurs. (2020)
31:326-32. doi: 10.1177/1043659620917724
. Pan XE Chen DX, Xia Y, Wu XW, Li TS, Ou XT, et al. Asymptomatic cases
in a family cluster with SARS-CoV-2 infection. Lancet Infect Dis. (2020)
20:410-1. doi: 10.1016/S1473-3099(20)30114-6
5. Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and coronavirus disease-2019
(COVID-19): the epidemic and the challenges. Int ] Antimicrob Agents. (2020)
55:105924. doi: 10.1016/j.ijantimicag.2020.105924

6. Sanche S, Lin YT, Xu C, Romero-Severson E, Hengartner N,
Ke R. High contagiousness and rapid spread of severe acute
respiratory syndrome coronavirus 2. Emerg Infect Dis. (2020)

26:1470-7. doi: 10.3201/eid2607.200282

7. World Health Organization. Coronavirus Disease (COVID-19) Pandemic.
(2020). https://www.who.int/emergencies/diseases/
novelcoronavirus-2019 (accessed March 12, 2020).

8. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S. Safety
and efficacy of the BNT162b2 mRNA COVID-19 vaccine. N Engl ] Med.
(2020) 383:2603-15. doi: 10.1056/NEJM0a2034577

9. Lopez Bernal ], Andrews N, Gower C, Gallagher E, Simmons R, Thelwall
S. Effectiveness of COVID-19 vaccines against the B.1.617.2 (Delta)

Available online at:

participants were asked to read informed consents carefully
and determined whether they were willing to participate in this
study. Those who click yes would obtain the whole questionnaire
to complete while others were displayed an end page of this study
and appreciation.

AUTHOR CONTRIBUTIONS

This study was conceptualized by TL, SC, YaL, and XW. The
database was organized by YZ, YiW, YM, and YuL. Data analysis
was done by ML and YuW. The manuscript with inputs was
drafted by ML and YH. Reviewed by TL, SC, and JL. All authors
read and approved the final manuscript.

FUNDING

This study was supported by the National Key R&D Program of
China (2017YFC1310400) and the Natural Science Foundation of
Hunan Province (2020]]4795).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2021.782501/full#supplementary-material

variant. N Engl ] Med. (2021) 385:585-94. doi: 10.1056/NEJMoa210
8891

Laith J. Abu-Raddad, Butt A A. Effectiveness of the BNT162b2 COVID-
19 vaccine against the B117 and B1351 variants. N Engl | Med. (2021)
385:187-9. doi: 10.1056/NEJMc2104974

. Goffman E. Stigma: Notes on the Management of Spoiled IDENTITY.
Englewood Cliffs, NJ: Prentice-Hall, Inc. (1963).

WHO. Mental Health: New Understanding, New Hope. The World Health
Report. Geneva: World Health Organization (2001).

Werner S. Public stigma and the perception of rights: differences between
intellectual and physical disabilities. Res Dev Disabil. (2015) 38:262-
71. doi: 10.1016/j.ridd.2014.12.030

Jackson-Best FE. Stigma and intersectionality: a systematic review of
systematic reviews across HIV/AIDS, mental illness, and physical disability.
BMC Public Health. (2018) 18:919. doi: 10.1186/s12889-018-5861-3

Herek GM, Capitanio JP, Widaman KF. Stigma, social risk, and health policy:
public attitudes toward HIV surveillance policies and the social construction
of illness. Health Psychol. (2003) 22:533-40. doi: 10.1037/0278-6133.22.5.533
Anderson RM, Heesterbeek H, Klinkenberg D, Hollingsworth TD. How will
country-based mitigation measures influence the course of the COVID-19
epidemic? Lancet. (2020) 95:931-4. doi: 10.1016/S0140-6736(20)30567-5
Zheng Y, Goh E, Wen J. The effects of misleading media reports about
COVID-19 on Chinese tourists’ mental health: a perspective article. Anatolia.
(2020) 31:337-40. doi: 10.1080/13032917.2020.1747208

Xu T. Refuse Malicious “Labeling” and Resist Disease Stigmatization[N]. Health
News, 2020-03-27(005) (2020).

Bagcchi S. Stigma during the COVID-19 pandemic. Lancet Infect Dis. (2020)
20:782. doi: 10.1016/S1473-3099(20)30498-9

Li W, Yang Y, Ng CH, Zhang L, Zhang Q, Cheung T, et al. Global imperative
to combat stigma associated with the coronavirus disease 2019 pandemic.
Psychol Med. (2021) 51:1957-8. doi: 10.1017/S0033291720001993

World Health Organization. 10 Facts on HIV/AIDS. (2018). Available online
at: http://www.who.int/features/factfiles/ hiv/en/ (accessed May 10, 2018).

20.

21.

Frontiers in Psychiatry | www.frontiersin.org

52

December 2021 | Volume 12 | Article 782501


https://www.frontiersin.org/articles/10.3389/fpsyt.2021.782501/full#supplementary-material
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1177/1043659620917724
https://doi.org/10.1016/S1473-3099(20)30114-6
https://doi.org/10.1016/j.ijantimicag.2020.105924
https://doi.org/10.3201/eid2607.200282
https://www.who.int/emergencies/diseases/novelcoronavirus-2019
https://www.who.int/emergencies/diseases/novelcoronavirus-2019
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2108891
https://doi.org/10.1056/NEJMc2104974
https://doi.org/10.1016/j.ridd.2014.12.030
https://doi.org/10.1186/s12889-018-5861-3
https://doi.org/10.1037/0278-6133.22.5.533
https://doi.org/10.1016/S0140-6736(20)30567-5
https://doi.org/10.1080/13032917.2020.1747208
https://doi.org/10.1016/S1473-3099(20)30498-9
https://doi.org/10.1017/S0033291720001993
http://www.who.int/features/factfiles/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Lietal

Public Stigma of COVID-19

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wohl AR, Galvan FH, Carlos JA, Myers HE, Garland W, Witt MD. A
comparison of MSM stigma, HIV stigma and depression in HIV-positive
Latino and African American men who have sex with men (MSM). AIDS
Behay. (2013) 17:1454-64. doi: 10.1007/s10461-012-0385-9

Stangl AL, Lloyd JK, Brady LM, Holland CE, Baral S. A systematic review
of interventions to reduce HIV-related stigma and discrimination from
2002 to 2013: how far have we come? J Int AIDS Soc. (2013) 16(3 Suppl.
2):18734. doi: 10.7448/1AS.16.3.18734

Turan JM, Nyblade L. HIV-related stigma as a barrier to achievement of global
PMTCT and maternal health goals: a review of the evidence. AIDS Behav.
(2013) 17:2528-39. doi: 10.1007/s10461-013-0446-8

Stangl AL, Earnshaw VA, Logie CH, Brakel WYV, Simbayi LC,
Barre 1. The Health Stigma and Discrimination Framework: a
global, crosscutting framework to inform research, intervention

development, and policy on health-related stigmas. BMC Med. (2019)
17:31. doi: 10.1186/s12916-019-1271-3

Logie CH. Lessons learned from HIV can inform our approach to COVID-19
stigma. J Int AIDS Soc. (2020) 23:€25504. doi: 10.1002/jia2.25504

Weiss MG, Doongaji DR, Siddhartha S, Wypij D, Pathare S, Bhatawdekar
M. The Explanatory Model Interview Catalogue (EMIC). Contribution to
cross-cultural research methods from a study of leprosy and mental health.
Br ] Psychiatry. (1992) 160:819-30. doi: 10.1192/bjp.160.6.819

Griffiths KM, Christensen H, Jorm AFE Evans K, Groves C. Effect of web-
based depression literacy and cognitive-behavioural therapy interventions
on stigmatizing attitudes to depression: randomised controlled trial. Br J
Psychiatry. (2004) 185:342-9. doi: 10.1192/bjp.185.4.342

Lee S, Chan LY, Chau AM, Kwok KP, Kleinman A. The experience of
SARS-related stigma at Amoy Gardens. Soc Sci Med. (2005) 61:2038-
46. doi: 10.1016/j.socscimed.2005.04.010

“Coronavirus Disease 2019”. Centers for Disease Control and Prevention.
Available online at: https://www.cdc.gov/coronavirus/2019-ncov/about/
transmission.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2F
coronavirus%2Fabout%2Ftransmission.html (accessed 11 February 2020).
Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N. The
psychological impact of quarantine and how to reduce it: rapid review of the
evidence. Lancet. (2020) 395:912-20. doi: 10.1016/S0140-6736(20)30460-8
Ransing R, Ramalho R, Filippis RD, Ojeahere MI, Karaliuniene R,
Orsolini L. Infectious disease outbreak related stigma and discrimination
during the COVID-19 pandemic: drivers, facilitators, manifestations,
and outcomes across the world. Brain Behav Immun. (2020) 89:555-
8. doi: 10.1016/j.bbi.2020.07.033

Turner-Musa J, Ajayi O, Kemp L. Examining social determinants
of health, stigma, and COVID-19 disparities. Healthcare. (2020)
8:168. doi: 10.3390/healthcare8020168

34. Wu Q, Luo X, Chen S, Qi C, Yang WFZ, Liao YH, et al. Stigmatizing
attitudes towards mental disorders among non-mental health professionals
in six general hospitals in hunan province. Front Psychiatry. (2019)
10:946. doi: 10.3389/fpsyt.2019.00946

Des Jarlais DC, Galea S, Tracy M, Tross S, Vlahov D. Stigmatization of newly
emerging infectious diseases: AIDS and SARS. Am ] Public Health. (2006)
96:561-7. doi: 10.2105/AJPH.2004.054742

Wight RG, Aneshensel CS, Murphy DA, Miller-Martinez D, Beals KPP.
Perceived HIV stigma in AIDS caregiving dyads. Soc Sci Med. (2006) 62:444—-
56. doi: 10.1016/j.socscimed.2005.06.004

Abdelhafiz AS, Alorabi M. Social Stigma: The hidden threat of COVID-19.
Front Public Health. (2020) 8:429. doi: 10.3389/fpubh.2020.00429

Deacon H. Towards a sustainable theory of health-related stigma: lessons
from the HIV/AIDS literature. ] Community Appl Soc Psychol. (2006) 16:418-
25. doi: 10.1002/casp.900

Ma HI, Hsieh CE. An anti-stigma course for occupational therapy students in
taiwan: development and pilot testing. Int ] Environ Res Public Health. (2020)
17:5599. doi: 10.3390/ijerph17155599

Shahwan S, Lau JH, Goh CM]J, Ong WJ, Tan GTH. The potential
anti-stigma health help-
seeking attitudes among university students. BMC Psychiatry. (2020)
20:562. doi: 10.1186/512888-020-02960-y

Li L, Wu Z, Zhao Y, Lin C, Detels R, Wu S. Using case vignettes to measure
HIV-related stigma among health professionals in China. Int ] Epidemiol.
(2007) 36:178-84. doi: 10.1093/ije/dyl256

35.

36.

37.

38.

39.

40.

impact of an intervention on mental

41.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Li, Long, Wang, Liao, Liu, Hao, Wu, Zhou, Wang, Wang,
Wang, Ma, Chen and Liu. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

53

December 2021 | Volume 12 | Article 782501


https://doi.org/10.1007/s10461-012-0385-9
https://doi.org/10.7448/IAS.16.3.18734
https://doi.org/10.1007/s10461-013-0446-8
https://doi.org/10.1186/s12916-019-1271-3
https://doi.org/10.1002/jia2.25504
https://doi.org/10.1192/bjp.160.6.819
https://doi.org/10.1192/bjp.185.4.342
https://doi.org/10.1016/j.socscimed.2005.04.010
https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2Fabout%2Ftransmission.html
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/j.bbi.2020.07.033
https://doi.org/10.3390/healthcare8020168
https://doi.org/10.3389/fpsyt.2019.00946
https://doi.org/10.2105/AJPH.2004.054742
https://doi.org/10.1016/j.socscimed.2005.06.004
https://doi.org/10.3389/fpubh.2020.00429
https://doi.org/10.1002/casp.900
https://doi.org/10.3390/ijerph17155599
https://doi.org/10.1186/s12888-020-02960-y
https://doi.org/10.1093/ije/dyl256
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

l" frontiers
in Psychiatry

ORIGINAL RESEARCH
published: 07 December 2021
doi: 10.3389/fpsyt.2021.774504

OPEN ACCESS

Edited by:

Daria Smirnova,
Samara State Medical
University, Russia

Reviewed by:

Gaelle Rached,

Northwestern University, United States
Victor Mazereel,

KU Leuven, Belgium

*Correspondence:
Yan-Ping Bao
baoyp@bjmu.edu.cn
Lin Lu
linlu@bjmu.edu.cn
Thomas Kosten
kosten@bcm.edu

*These authors have contributed
equally to this work

Specialty section:

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Psychiatry

Received: 12 September 2021
Accepted: 12 November 2021
Published: 07 December 2021

Citation:

Zheng Y-B, Sun J, Liu L, Zhao Y-M,
Yan W, Yuan K, Su S-Z, Lu Z-A,
Huang Y-T, Liu L, Zeng N, Zhu X-M,
Gong Y-M, Lin X, Meng S-Q,

Wong SYS, Ran M-S, Shi J, Shi L,
Kosten T, Bao Y-P and Lu L (2021)
COVID-19 Vaccine-Related
Psychological Stress Among General
Public in China.

Front. Psychiatry 12:774504.

doi: 10.3389/fpsyt.2021.774504

Check for
updates

COVID-19 Vaccine-Related
Psychological Stress Among General
Public in China

Yong-Bo Zheng '?!, Jie Sun ™%, Lin Liu, Yi-Miao Zhao*°, Wei Yan', Kai Yuan',

Si-Zhen Su’, Zheng-An Lu', Yue-Tong Huang', Lin Liu*®, Na Zeng*®>®, Xi-Mei Zhu’,
Yi-Miao Gong, Xiao Lin’, Shi-Qiu Meng*, Samuel Yeung Shan Wong’, Mao-Sheng Ran?,
Jie Shi®, Le Shi', Thomas Kosten®'"12*  Yan-Ping Bao *** and Lin Lu"**

"NHC Key Laboratory of Mental Health (Peking University), National Clinical Research Center for Mental Disorders (Peking
University Sixth Hospital), Peking University Sixth Hospital, Peking University Institute of Mental Health, Bejjing, China,

2 Peking-Tsinghua Centre for Life Sciences and PKU-IDG/McGovern Institute for Brain Research, Peking University, Beijjing,
China, ° Pain Medicine Center, Peking University Third Hospital, Beijjing, China, * National Institute on Drug Dependence and
Beijing Key Laboratory of Drug Dependence, Peking University, Beijjing, China, °® School of Public Health, Peking University,
Beijing, China, © Beijjing Friendship Hospital, Capital Medical University, Beijing, China, ” JC School of Public Health and
Primary Care, The Chinese University of Hong Kong, Hong Kong, Hong Kong SAR, China, © Department of Social Work and
Social Administration, University of Hong Kong, Hong Kong, Hong Kong SAR, China, ° Department of Psychiatry, Baylor
College of Medicine, Houston, TX, United States, '° Department of Pharmacology, Baylor College of Medicine, Houston, TX,
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Background: The COVID-19 pandemic is our generation’s greatest global challenge
to our public health system. Vaccines are considered one of the most effective
tools available for preventing COVID-19 infection and its complications and sequelae.
Understanding and addressing the psychological stress related to COVID-19 vaccination
may promote acceptance of these vaccines.

Methods: We conducted an online survey from January 29 to April 26, 2021 to
explore stress levels related to COVID-19 vaccination among the general public in China.
Participants were asked to evaluate their psychological stress of considering whether or
not to get vaccinated at the beginning period of the COVID-19 mass vaccination, after
getting access to the information about the vaccine, as well as after getting vaccinated,
using visual analog stress scale. Multiple linear regression analysis was performed to
explore factors potentially associated with COVID-19-related psychological stress levels
before and after getting vaccinated.

Results: A total of 34,041 participants were included in the final analysis. The mean
stress score concerning COVID-19 vaccination was 3.90 + 2.60 among all participants,
and significantly decreased over time. In addition, the vaccine-related stress level
significantly decreased after accessing information about the COVID-19 vaccine (N =
29,396), as well as after getting vaccinated (N = 5,103). Multivariable regression analysis
showed higher stress levels related to COVID-19 vaccination in participants who were
younger, having lower education level, having history of chronic diseases, mistrusting
vaccine’s efficacy, experience of vaccine allergy events, being affected by the COVID-19
epidemic, and having mental illness symptoms. Moreover, mistrust in vaccine efficacy
and experience of vaccine allergy events had a long-term impact on psychological stress
levels about COVID-19 vaccination even after getting vaccinated.
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Conclusions: The current findings profiled the COVID-19 vaccine-related psychological
stress among the general public in China. Population-specific management and
interventions targeting the stress related to COVID-19 vaccination are needed to help
governments and policy makers promote individual’s willingness to get vaccinations for
public well-being during the COVID-19 pandemic.

Keywords: COVID-19 vaccine, psychological stress, vaccination, health knowledge, general public, China

INTRODUCTION

The COVID-19 pandemic is our generations greatest global
challenge to our public health system. As of October 15th, 2021,
over 239.4 million people were infected and over 4.8 million
individuals were dead of COVID-19 worldwide (1). In China,
the number of confirmed infectors was 125.2 thousand, and
the number of deaths was about 5.7 thousand as of October
17th, 2021 (2). The Chinese government has implemented timely
and effective containment measures since the outbreak of the
COVID-19 pandemic, thus the pandemic was long term well-
controlled since March 2020 (2). Vaccines are considered one
of the most effective tools available for preventing COVID-
19 infection and its complications and sequelae (3). Since the
first human clinical trial of a COVID-19 vaccine commenced
on March 3rd, 2020 (4), a total of 296 COVID-19 vaccines
have been developed as clinical and pre-clinical candidates
by August 20th, 2021 (1). Despite the validated safety and
efficacy of several COVID-19 vaccines, public concern about
potential adverse events associated with vaccines still exists (5-
7), and affects individuals’ willingness, hesitance and refusal to
get COVID-19 vaccination (8, 9). Reducing psychological stress
or concerns about COVID-19 vaccine would foster confidence
and acceptance of vaccination (10). Therefore, it is important
to understand COVID-19 vaccine-related stress and identify
vulnerable populations with a high stress level to achieve
vaccination campaigns success.

Information about COVID-19 vaccine was widely publicized
by expert professionals, social media, and government (11, 12).
Fake news and insufficient information about COVID-19 vaccine
were one of the main causes of adverse psychological responses,
and sufficient and transparent news may potentially relieve the
associated psychological stress and promote the acceptance of
vaccination in some countries (12-14). However, it is unclear
how public attitudes toward and psychological stress about
COVID-19 vaccines will change when faced with the spread of
large amounts of conflicting information about the COVID-19
vaccine (15, 16). It is imperative to profile the details of the
psychological stress about COVID-19 vaccination and to explore
associated risk factors at the early stages of mass vaccination in
China, a country with the largest population in the world.

The World Health Organization declared that over 6.49 billion
vaccine doses were already administrated worldwide by October
14th, 2021 (1), and the Chinese government officially announced
the number had reached 2.23 billion doses by October 16th,
2021 in China (17). With a substantial number of participants
getting vaccinated, their psychological status after vaccination

should also be monitored. Despite COVID-19 vaccines being safe
for most people aged 18 years and older, rare adverse events
still occur. Mild side effects, such as arm soreness, mild fever,
tiredness, and headaches are reported after vaccination (18, 19).
Moreover, the efficacy of vaccines had not been well-validated
in general public before mass vaccinations, and the debate on
the efficacy continued even among people who got vaccinated
(20). Understanding, describing and addressing the change of
psychological stress levels after taking the COVID-19 vaccine
among the general public may help the government and policy
makers to provide comprehensive and accurate information to
those who are hesitant or resistant to getting vaccinated, and
build up their confidence in the ongoing vaccination campaign.
However, to our knowledge, no current studies have investigated
the general publics COVID-19 vaccine-related psychological
stress after getting vaccinated.

Based on these considerations, this study had three objectives.
First, we sought to identify psychological stress levels and
risk factors associated with COVID-19 vaccination when
considering getting vaccinated among the general population
in China. Second, we sought to determine the influence
of accessing information about COVID-19 vaccines on the
psychological stress level about vaccination in the general
populations. Third, we aimed to explore the change in
COVID-19 vaccine-related psychological stress before and after
vaccination, as well as to distinguish vulnerable individuals for
continued COVID-19 vaccine-related psychological stress after
getting vaccinated.

METHODS
Study Design

This was a cross-sectional, nationwide study conducted via an
online survey from January 29 to April 26, 2021, a period
when mass vaccination was conducted in China. A self-
report questionnaire was designed to investigate COVID-19
vaccine-related psychological stress level among the general
public in China, and delivered through Joybuy (http://www.jd.
com/), as detailed elsewhere (21, 22). Joybuy platform provides
online health products and services with 0.50 billion active
users in March, 2021 in China. The study followed the
American Association for Public Opinion Research (AAPOR)
reporting guidelines and the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.
It was approved by the ethics committee of Peking University
Sixth Hospital (Institute of Mental Health). Written informed
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consent was received online before the respondents began
the questionnaire.

Participants

The respondents were all registered members of Joybuy. A
total of 74,588 individuals clicked on the survey link, and
34,291 respondents provided informed consent and submitted
the questionnaires. Among 34,291 respondents, 4,203 of them
provided repeated surveys, and merely the former one was
reserved. Two hundred and fifty respondents who were younger
than 18 years, were also excluded because obtaining online
informed consent from their parents may be not realistic. Finally,
a total of 34,041 respondents were included, with the response
rate of 46.0% and the effective rate of 99.3%.

Outcome Measures

The primary outcomes were psychological stress scores, assessed
using a visual analog stress scale (23). The stress score ranged
from 0 to 10 points, in which 0 represented no stress level and
10 indicated highest level of stress. All participants were asked to
evaluate their psychological stress of considering whether or not
to get vaccinated at the beginning period of the COVID-19 mass
vaccination. Participants who proactively accessed information
about the COVID-19 vaccine were asked to evaluate their
psychological stress levels after getting access to the information
about the vaccine. Moreover, the psychological stress levels
of COVID-19 vaccine after getting vaccinated were evaluated
among the vaccinated participants.

Additionally, participants were asked to report their sources
of stress of considering whether or not to get vaccinated, with
the following multiple-choices (16, 24, 25): adverse effects after
vaccination of themselves or their families; information about
severe adverse effects caused by the vaccine; coverage of vaccine
safety incidents reported by the media; misinformation about
vaccine-related research reported by the media. The vaccinated
populations were also asked to report their sources of stress after
getting vaccinated, with the following multiple-choices (24, 25):
adverse effects after vaccination of themselves or their families;
the efficacy of the vaccine; the safety and quality of the vaccine.

Covariates

The covariates could be briefly categorized into the following five
parts: (1) demographic characteristics and medical conditions,
including gender, age, living area (urban vs. rural), education
attainment, marital status, and monthly family income, history of
chronic diseases, history of mental disorders, and family history
of mental disorders; (2) experiences related to the COVID-19
epidemic, including suspect or confirmed infection, infection
status of family members or friends, participation in frontline
work, job loss due to the COVID-19 epidemic, risk in epidemic
regions, experience of quarantine, self-evaluated risk of getting
infected, as well as attitudes toward the epidemic in China; (3)
information related to the COVID-19 vaccine, including trust in
its efficacy after getting vaccinated, experience of being actively
involved in getting flu vaccinations, family members experience
of being actively involved in getting flu vaccinations, and history
of allergic events from previous vaccinations; (4) current mental

status: anxiety, depression, insomnia, and posttraumatic stress
disorder (PTSD) symptoms; (5) investigation period. According
to previous literature (21, 26), cutoff scores of 5 for the
Generalized Anxiety Disorder—7 scale, 5 for the Patient Health
Questionnaire—9, 8 for the Insomnia Severity Index, and 33
for the Posttraumatic Stress Disorder Checklist for DSM-5 were
adopted to detect symptoms of anxiety, depression, insomnia,
and PTSD.

Statistical Analysis

Descriptive statistics were used to present demographic data
as well as the sources of psychological stress associated
with COVID-19 vaccination. Among all participants, one-way
analysis of variance (ANOVA) was used to compare differences
of the psychological stress levels among the 3 time groups
(Jan. 29-Feb. 28 vs. Mar. 1-Mar. 30 vs. Apr.1-Apr.26). For
vaccinated participants, the two-way repeated measures ANOVA
with one between-subjects factor (3 time groups: Jan. 29-Feb.
28 vs. Mar. 1-Mar. 30 vs. Apr.1-Apr.26) and one within-subject
factor (before vaccination vs. after vaccination) was used to test
the differences of psychological stress levels before and after
getting vaccinated COVID-19 vaccine at 3 time period. Similarly,
repeated measures ANOVA was used to test the differences in
psychological stress levels before and after accessing information
at 3 time period. Bonferroni post hoc analysis was further
conducted when the interaction was statistically significant, and
p values were adjusted using Bonferroni correction with the level
of significance of p < 0.05 for the comparison.

The mean scores and standard deviation of psychological
stress levels associated with COVID-19 vaccination before and
after getting vaccinated were calculated and presented in different
populations. Analysis of variance and independent t-tests were
used to compare the psychological stress levels of COVID-
19 vaccination before and after getting vaccinated among
stratified populations. To explore factors potentially associated
with COVID-19-related psychological stress levels before and
after getting vaccinated, multiple linear regression analysis was
performed, and P values and 95% Cls are presented. No statistical
method to handing missing data was used in this analysis because
of the limited missing data. Respondents with missing data were
furtherly excluded in the multiple linear regression analysis. All
of the variables that were statistically significant in the unadjusted
model were entered into the multivariable models that explored
risk factors associated with vaccine-related stress before and after
getting vaccinated. Multicollinearity between the independent
variables was checked by calculating the variance inflation factor
(VIF), and VIF > 5 indicated multicollinearity (27). Separate
models excluding highly correlated covariates were performed
if included independent variables were multicollinear. The level
of significance was p < 0.05. All of the statistical analyses were
performed using SPSS statistical software version 22 (IBM Corp).

RESULTS

Demographic Characteristics
34,041 participants from 34 provinces in China were included
in the final analysis, of whom 40.4, 51.1, and 8.5% responded
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TABLE 1 | Characteristics and population-stratified COVID-19 vaccine-related TABLE 1 | Continued
psychological stress level when considering vaccine uptake among all participants.
Factors Total, no. (%) Stress score P
Factors Total, no. (%) Stress score P (SD)
(SD)
Risk in epidemic regions <0.001
Overall 34,041 (100.0)  8.90 (2.60) Low 33,346 (98.0)  3.87 (2.59)
Gender 0842 Middle/High 695 (2.0) 5.20 (2.60)
Female 18,300 (53.8) 3.90 (2.55) Have you ever experienced <0.001
Male 15,732 (46.2)  3.89 (2.66) quarantine since august
Age <0.001 2020?
18-39 years 20,727 (60.9) 3.96 (2.61) No 30,160 (88.6) 3.85 (2.59)
40-59 years 12,713 (37.3) 3.82 (2.57) Yes 3,881 (11.4) 4.25 (2.68)
=60 years 601 (1.8) 3.50 (2.67) Evaluate your risk of getting <0.001
Living area 0.992 infected in the future
Urban 26,942 (79.1) 3.90 (2.59) Low 30,602 (89.9) 3.78 (2.59)
Rural 7,099 (20.9) 3.90 (2.63) Middle/High 3,439 (10.1) 4.90 (2.52)
Level of education <0.001 Attitudes toward the <0.001
Less than college 7,084 (20.8) 4.04 (2.67) epidemic in China °
College degree or higher 26,957 (79.2)  3.86 (2.58) Positive 14,373 (422)  3.63(2.64)
Marital status 0.951 Neutral 18,117 (63.2) 4.06 (2.52)
Married 26,392 (77.5) 3.90 (2.59) Negative 1,561 (4.6) 4.45 (2.89)
Unmarried 7,649 (22.5) 3.90 (2.64) Do you trust in efficacy of <0.001
Monthly family income, ¥? <0.001 COVID-19 vaccine?
0-4,999 8438 (24.8)  4.00 (2.68) No 1,472 (4.3) 5.15(2.86)
5,000-11,999 15,961 46.9)  3.91 (2.57) Moderate 5,887 (17.3) 4.64(2.47)
>12,000 9,642 (28.3) 3.71 (2.58) Highly 26,682 (78.4) 3.66 (2.56)
History of chronic diseases <0.001 Have you ever been actively 0.165
No or unknown 30,938 (90.9)  3.87 (2.60) involved in getting flu
vaccination?
Yes 3,103 (9.1) 414 (2.62)
) _ No 22,526 (66.2) 3.91(2.75)
History of mental disorders <0.001
VYes 11,515 (33.8) 3.87 (2.57)
No or unknown 33,873 (99.5) 3.89 (2.60)
Yes 168 (0.5) 4.90 (2.76) Have your family members <0.001
o ' ' ’ ever been actively involved in
Family history of mental <0.001 getting flu vaccination?
disord
isorders No 18,551 (54.5)  3.96 (2.58)
No or unknown 33,614 (98.7) 3.89 (2.60)
Yes 15,490 (45.5) 3.82 (2.63)
Yes 427 (1.3) 4.78 (2.73)
i i Have you ever had any allergy <0.001
ga\c,; I:))(ougll:een infected with <0.001 events from previous
OVID-197 vaccinations?
No 33,937 (99.7) 3.89 (2.60) No 20,991 (88.1) 3.74 2.55)
Suspect or confirmed 104 (0.9) 5183 (2.72) Yes 4,050 (11.9) 5.06 (2.69)
infected .
Have any of your family <0.001 Anxiety symptoms <0.001
members or friends been No 26,848 (78.9) 3.50 (2.52)
infected with COVID-19? Yes 7,198 (21.1) 5.39 (2.35)
No 33,618 (98.8) 3.89 (2.60) Depressive symptoms <0.001
Yes 423(1.2) 4.73(2.68) No 26,178(76.9)  3.49 (2.52)
Have you been a frontline 0.161 Ves 7,863 (23.1) 5.25 (2.40)
worker since august 2020? .
No 28,261 (83.0) 3.91 (2.57) Insomnia symptoms <0.001
' ) B N 24,693 (72.5 3.51(2.55
Yes 5780 (17.0)  3.85(2.75) © (r2.) (2.5)
Has the epidemic led to your <0.001 Yes 9,348 (27.5) 4.98 (2.49)
job loss since august 2020? PTSD symptoms <0.001
No 31,253 (91.8) 3.84 (2.59) No 24,009 (70.5) 3.40 (2.53)
Yes 2,788 (8.2) 4.53 (2.68) VYes 10,032 (29.5)  5.10 (2.37)
(Continued) (Continued)

Frontiers in Psychiatry | www.frontiersin.org 57 December 2021 | Volume 12 | Article 774504


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Zheng et al.

COVID-19 Vaccine-Related Stress

TABLE 1 | Continued

Factors Total, no. (%) Stress score P
(SD)
Investigation period <0.001
January 29, 2021-February 13,739 (40.4) 4.17 (2.58)
28, 2021
March 1, 2021-March 31, 17,396 (51.1) 3.76 (2.60)
2021
April 1, 2021-April 26, 2021 2,906 (8.5) 3.45 (2.57)

COVID-19, coronavirus disease 2019; PTSD, posttraumatic stress disorder; SD,
standard derivation.

a1 ¥ = USD$0.14.

bparticipants who thought the COVID-19 epidemic would end within 1 year, 1-10 years,
and over 10 years or long lasting were defined as positive, neutral, and negative attitudes
toward, respectively.

to the survey during Jan. 29-Feb. 28, Mar. 1-Mar. 30, and
Apr. 1-Apr. 26, respectively. Of the total sample, most of
the participants were female (53.8%), aged between 18 and
39 (60.9%), lived in an urban area (79.1%), had a college
degree or higher (79.2%), and were married (77.5%). 29,396
participants (86.4%) actively accessed information about the
COVID-19 vaccine. 78.4 and 17.3% of the participants highly
and moderately trusted the efficacy of the COVID-19 vaccine and
agreed that vaccination was an effective measure for COVID-
19 prevention, 4.3% did not trust the efficacy of the COVID-19
vaccine. 5,103 (15.0%) participants had been vaccinated against
COVID-19, and about one third of the participants (11,515) had
obtained a flu vaccination. 4,050 participants (11.9%) reported
their experience of vaccine allergy events. In addition, 21.1, 23.1,
27.5, and 29.5% of participants reported symptoms of anxiety,
depression, insomnia, and PTSD, respectively. The demographic
characteristics, medical conditions, COVID-19 epidemic-related
information, vaccine-related information, and mental status of
the total samples are presented in Table 1, and of the vaccinated
participants in Supplementary Table 1.

The Sources of COVID-19 Vaccine-Related

Psychological Stress

81.3% of all participants experienced any psychological stress
about vaccination. The sources of this psychological stress about
the COVID-19 vaccine were ranked as follows (Figure 1A):
57.3% were concerned about the adverse effects after vaccination
of themselves or their families; 35.7% were concerned by the news
of severe adverse effects associated with the vaccine; 27.0% were
concerned by vaccine safety incidents reported in the media; and
14.7% of participants were concerned by some misinformation
from vaccine-related research. After getting the COVID-19
vaccine, 58.6% of participants had psychological stress and the
reasons for psychological stress about the COVID-19 vaccination
were ranked as follows (Figure 1B): 43.6% of participants were
concerned about the adverse effects in themselves or their
families after vaccination; 25.6% of participants worried about
the efficacy of vaccine; and 17.7% of participants concerned the
safety and quality of vaccine.

The COVID-19 Vaccine-Related

Psychological Stress Levels

The mean stress score concerning COVID-19 vaccination was
3.90 £ 2.60 among all participants. The stress levels about
vaccination were significantly decreased from Jan. 29 to Apr.
26 (Jan. 29-Feb. 28: 4.17 £ 2.58, Mar. 1-Mar. 30: 3.76
+ 2.60, Apr. 1-Apr. 26: 3.45 + 2.57; [Fpas3s = 142.90,
p < 0.001, Figure2A]), and post hoc analysis found that
comparisons of vaccine uptake stress levels between any 2
months were significantly different, with all p < 0.001 by using
Bonferroni’s correction.

The 29,396 participants who actively accessed information
about COVID-19 vaccines, significantly decreased their
psychological stress levels after accessing associated information
when compared to stress levels before the access, and the levels
also decreased over time from Jan. 29 to Apr. 26 (information
accessing: [F(1’29393) = 29539, p < 0.001]; time: [F(2)29393) =
162.32, p < 0.001]; interaction of information accessing and
time: [F(329393) = 7.11, p = 0.001; Figure 2B]). Post hoc analysis
found that the stress level was significantly decreased after
accessing the information when compared to that before at all 3
months (before vs. after: from 4.13 4 2.55 to 4.00 = 2.48 during
Jan. 29-Feb. 28, from 3.71 % 2.58 to 3.52 £ 2.50 during Mar.
1-Mar. 30, from 3.44 £ 2.54 to 3.19 &+ 2.52 during Apr.1-Apr.
26, all p < 0.001 by Bonferroni’s correction), and was decreased
during the 3 months from Jan. 29 to Apr. 26.

In addition, the 5,103 vaccinated participants had significantly
decreased psychological stress levels about COVID-19
vaccination after getting vaccinated than before vaccination
at all 3 months (vaccine uptake: [F(; 5100) = 231.29, p < 0.001];
time: [F; 5100) = 65.22, p < 0.001]; interaction of vaccine uptake
and time: [F(5100) = 2.06, p = 0.127]; from 3.79 = 2.91 to 3.41
=+ 3.07 during Jan. 29-Feb. 28, from 2.89 =+ 2.66 to 2.38 + 2.70
during Mar. 1-Mar. 30, from 2.61 & 2.56 to 2.15 =% 2.61 during
Apr. 1-Apr. 26; Figure 2C).

Associated Factors With the
COVID-19-Related Psychological Stress

Level

Table 2 shows the associated factors with the level of COVID-
19 vaccine-related psychological stress when considering getting
vaccinated at the beginning period of the COVID-19 mass
vaccination among general public. Multiple linear regression
analysis showed that older adults (8 —0.38, p < 0.001)
displayed a lower level of COVID-19-related psychological
stress. Participants with a history of chronic diseases (8 =
0.10, p = 0.031) and low education level (8 = —0.08, p =
0.019) had significantly higher psychological stress levels. Several
epidemic-related factors were associated with psychological stress
levels about COVID-19 vaccination, including experience of job
loss due to the COVID-19 epidemic (8 = 0.24, p < 0.001),
quarantine experience (8 = 0.11, p = 0.008), and self-evaluated
high risk of COVID-19 infection (8 = 0.50, p < 0.001). In
addition, individuals with neutral or negative attitudes toward
the epidemic in China had increased psychological stress levels
(neutral: B = 0.26, p < 0.001; negative: B = 0.38, p < 0.001)
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Adverse effects of vaccination

Information about vaccine adverse effects

Vaccine safety incidents reported by the media

Misinformation about vaccine-related research

'

Adverse effects of vaccination

Efficacy of the vaccine

Safety and quality of the
vaccine

o

(N = 34,041), and (B) after vaccination (N = 5,103).

|

FIGURE 1 | The sources of psychological stress associated with COVID-19 vaccine uptake (A) at the beginning period of the COVID-19 mass vaccination

57.3%
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14.7%
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A B
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m Before accessing information

significant with p < 0.05.

Mar. 1 - Mar. 31

FIGURE 2 | COVID-19 vaccine-related psychological stress levels (A) at the beginning period of the COVID-19 mass vaccination (N = 34,041), (B) before and after
accessing information about vaccination (N = 29,396), (C) before and after getting vaccinated (N = 5,103) from Jan. 29 to Apr. 26, 2021. *indicated statistically

Apr. 1-Apr. 26

Jan.29 - Feb. 28

Mar. 1 - Mar. 31 Apr. 1-Apr. 26

m After accessing information

mBefore vaccine uptake ~ mAfter vaccine uptake

compared to those with positive attitudes toward the epidemic
in China.

Regarding the information about the COVID-19 vaccine,
trust in the COVID-19 vaccine’s efficacy was associated with
an individual’s psychological stress level about vaccination.
Specifically, individuals with moderate or high trust in the
efficacy of the COVID-19 vaccine in the prevention of infection
displayed a lower psychological stress level (moderate: f =
—0.26, p < 0.001; highly: 8 = —0.98, p < 0.001) compared

to the participants who mistrusted the COVID-19 vaccine.
In addition, participants with experiences of family members
who were actively involved in flu vaccination reported lower
psychological stress levels, compared with participants without
these experiences (8 = —0.07, p = 0.006). Participants with
experience of vaccine allergy events had a significantly elevated
psychological stress level (8 = 0.71, p < 0.001). Participants with
any mental symptoms (anxiety: 8 = 0.71, p < 0.001; depression:
B = 0.20, p < 0.001; insomnia: B = 0.32, p < 0.001; PTSD: B
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TABLE 2 | Multivariable linear regression of factors associated with psychological stress levels of COVID-19 vaccination at the beginning period of the COVID-19 mass

vaccination among general public.

B (95% CI) P VIF
40-59 years (ref: 18-39 years) 0.001 (—0.054, 0.056) 0.974 1.08
>60 years (ref: 18-39 years) —0.378 (—0.575, —0.180) 0.001 1.05
College degree or higher (ref: less than college) —0.079 (—0.145, —0.013) 0.019 1.12
5,000-11,999 monthly family income, ¥2 (ref: 0-4,999 monthly family income) 0.007 (—0.058, 0.072) 0.833 1.62
>12,000 monthly family income, ¥2 (ref: 0-4,999 monthly family income) —0.058 (-0.132, 0.016) 0.128 1.71
History of chronic diseases (ref: no) 0.100 (0.009, 0.190) 0.031 1.06
History of mental disorders (ref: no) —0.054 (—0.425, 0.317) 0.776 1.05
Family history of mental disorders (ref: no) 0.093 (—0.140, 0.327) 0.433 1.05
Suspect or confirmed infected with COVID-19 (ref: no) —0.267 (—0.744, 0.211) 0.274 1.07
Family members or friends infected with COVID-19 (ref: no) 0.202 (—0.035, 0.438) 0.095 1.06
Job loss due to the COVID-19 epidemic (ref: no) 0.237 (0.142, 0.332) <0.001 1.04
Middle/high- risk in epidemic regions (ref: low-risk) 0.166 (—0.020, 0.351) 0.080 1.07
Quarantine experience (ref: no) 0.111 (0.029, 0.193) 0.008 1.05
Self-evaluated middle/high risk of getting infected (ref: low risk) 0.504 (0.417, 0.591) <0.001 1.07
Neutral attitudes toward the epidemic in China (ref: positive) 0.256 (0.203, 0.309) <0.001 1.09
Negative attitudes toward the epidemic in China (ref: positive) 0.376 (0.250, 0.503) <0.001 1.08
Moderate trust in efficacy of the COVID-19 vaccine (ref: distrust) —0.259 (—0.396, —0.121) <0.001 417
Highly trust in efficacy of the COVID-19 vaccine (ref: distrust) —0.978 (—1.105, —0.851) <0.001 4.25
Family members experience of actively involved in getting flu vaccination (ref: no) —0.072 (—0.123, —0.020) 0.006 1.02
Experience of vaccine allergy events (ref: no) 0.707 (0.626, 0.788) <0.001 1.07
Anxiety symptoms (ref: no) 0.713 (0.605, 0.820) <0.001 2.97
Depressive symptoms (ref: no) 0.203 (0.096, 0.310) <0.001 3.16
Insomnia symptoms (ref: no) 0.315 (0.243, 0.387) <0.001 1.61
PTSD symptoms (ref: no) 0.772 (0.694, 0.850) <0.001 1.95
Investigation period —0.209 (—0.250, —0.167) <0.001 1.03

COVID-19, coronavirus disease 2019; PTSD, posttraumatic stress disorder; VIF, variance inflation factor.

a1 ¥ = USD$0.14.
Bold values indicated statistically significant with p < 0.05.

= 0.77, p < 0.001) had significantly higher psychological stress
levels about COVID-19 vaccination. Moreover, psychological
stress level about vaccination decreased over time during the
investigation period (8 = —0.21, p < 0.001).

The factors associated with psychological stress levels about
COVID-19-vaccine after vaccination among the vaccinated
participants are presented in Table 3. VIF of all factors suggested
no significant collinearity. Participants with high trust in the
efficacy of the COVID-19 vaccine showed significantly lower
psychological stress levels (8 = —0.43, p = 0.007). Significantly
higher psychological stress levels occurred among those with
high psychological stress levels at the beginning period of
vaccination (8 = 0.73, p < 0.001), experiences of vaccine
allergy events (8 = 0.55, p < 0.001), anxiety symptoms
(B = 051, p < 0.001), and PTSD symptoms (B8 = 0.35,
p < 0.001).

DISCUSSION

The present study investigated COVID-19 vaccine-related
psychological stress levels among the general population in China
based on a nationwide, large-sample survey. The psychological
stress level of COVID-19 vaccination significantly decreased

over time, after accessing information about the COVID-19
vaccine, as well as after getting vaccinated. Several risk factors
contributing to the psychological stress level of COVID-19
vaccination when considering getting vaccinated were identified,
including younger age, lower education level, history of chronic
diseases, mistrust in vaccine efficacy, experience of vaccine allergy
events, being affected by the COVID-19 epidemic, and having
mental illness symptoms. Moreover, mistrust in vaccine efficacy
and experience of vaccine allergy events had a long-term impact
on psychological stress levels about COVID-19 vaccination even
after getting vaccinated. These findings provide a comprehensive
profile of COVID-19 vaccine-related psychological stress levels
before and after getting vaccinated and may contribute to
promoting the willingness to be vaccinated and improve the
general population’s well-being during the COVID-19 pandemic.

The psychological stress level of COVID-19 vaccination may
lead to the hesitation and rejection of vaccination (28). Due
to the COVID-19 experience and ignorance about vaccines,
the psychological stress about COVID-19 vaccination was
common at the beginning of COVID-19 mass vaccinations.
Despite the widely validated efficacy of the COVID-19 vaccine,
some individuals still mistrusted the efficacy of the COVID-
19 vaccine (5-7, 29). Participants who held negative attitudes
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TABLE 3 | Multivariable linear regression of factors associated with COVID-19 vaccine-related psychological stress after vaccination among the vaccinated participants.

B (95% CI) P VIF
COVID-19 vaccine related stress level before getting vaccinated 0.725 (0.706, 0.744) <0.001 1.24
40-59 years (ref: 18-39 years) —0.014 (-0.111, 0.083) 0.777 1.09
>60 years (ref: 18-39 years) —0.178 (—0.584, 0.229) 0.391 1.04
College degree or higher (ref: less than college) —0.099 (-0.231, 0.033) 0.143 1.16
5,000-11,999 monthly family income, ¥2 (ref: 0-4,999 monthly family income) —0.067 (—0.190, 0.056) 0.285 1.78
>12,000 monthly family income, ¥2 (ref: 0-4,999 monthly family income) —0.126 (—0.262, 0.009) 0.068 1.87
History of mental disorders (ref: no) 0.251 (—0.393, 0.896) 0.445 1.07
Family history of mental disorders (ref: no) —0.059 (—0.476, 0.358) 0.781 1.08
Suspect or confirmed infected with COVID-19 (ref: no) 0.181 (-0.536, 0.898) 0.620 1.09
Family members or friends infected with COVID-19 (ref: no) 0.290 (—0.062, 0.642) 0.106 1.08
Job loss due to COVID-19 epidemic (ref: no) 0.129 (-0.071, 0.329) 0.206 1.07
Middle/high- risk in epidemic regions (ref: low-risk) 0 (—0.383, 0.382) 0.998 1.08
Quarantine experience (ref: no) 0.108 (—0.030, 0.246) 0.124 1.06
Self-evaluated middle/high risk of getting infected (ref: low risk) 0.079 (—0.079, 0.237) 0.325 1.06
Neutral attitudes toward the epidemic in China (ref: positive) —0.022 (-0.117, 0.074) 0.657 1.07
Negative attitudes toward the epidemic in China (ref: positive) 0.019 (-0.234, 0.272) 0.883 1.06
Moderate trust in efficacy of the COVID-19 vaccine (ref: distrust) —0.135 (—0.489, 0.220) 0.457 3.21
Highly trust in efficacy of the COVID-19 vaccine (ref: distrust) —0.417 (-0.722, —0.112) 0.007 3.30
Experience of actively involved in getting flu vaccination (ref: no) 0.055 (—0.039, 0.148) 0.250 1.02
Experience of vaccine allergy events (ref: no) 0.551 (0.385, 0.717) <0.001 1.18
Anxiety symptoms (ref: no) 0.514 (0.313, 0.715) <0.001 2.77
Depressive symptoms (ref: no) 0.060 (—0.135, 0.255) 0.544 2.88
Insomnia symptoms (ref: no) 0.074 (—-0.057, 0.204) 0.267 1.49
PTSD symptoms (ref: no) 0.350 (0.210, 0.489) <0.001 1.80
Investigation period —0.084 (-0.162, —0.007) 0.033 1.05

COVID-19, coronavirus disease 2019; PTSD, posttraumatic stress disorder; VIF, variance inflation factor.

a1 ¥ = USD$0.14.
Bold values indicated statistically significant with p < 0.05.

toward the efficacy of the COVID-19 vaccine had significantly
higher psychological stress levels about vaccination. However,
previous research has suggested that accessing information
about COVID-19 vaccine generally had both good and bad
effects, since fake news increased psychological stress levels,
while accurate information reduced individuals’ psychological
stress levels (12, 15, 16). Promoting the efficacy of the
COVID-19 vaccine built up the confidence and reduced the
psychological stress of vaccination (10). The results of this
survey showed that the psychological stress level decreased
after vaccination, which indicates that the observed safety
of vaccination in real life may relieve the misinformation
and associated psychological stress level. Therefore, combating
misinformation and disseminating accurate information about
the COVID-19 vaccine will reduce psychological stress levels
about COVID-19 vaccination in the general population and
promote vaccination programs.

Consistent with early findings (12), the results of this study
showed that the fear of adverse effects was another strong
source of increased psychological stress about the COVID-
19 vaccination even after getting vaccinated. Participants
with experiences of vaccine allergy events had a significantly
elevated psychological stress level when considering getting the

COVID-19 vaccine (18, 19). Severe adverse effects generally
occurred immediately or over a short period after getting
vaccinated (18, 19), and the psychological stress level of
COVID-19 vaccination among the vaccinated participants
with no adverse effects decreased after vaccination. However,
some participants still experienced psychological stress even
after getting COVID-19 vaccination due to the participants
mistrusting the efficacy of the vaccination and experiencing
vaccine allergy events. The findings further imply the importance
of guarantee the efficacy and safety of the vaccines (10, 12).
For participants with consistent psychological stress about the
COVID-19 vaccine, specific strategies and policies should be
made to help relieve their psychological stress even after
getting vaccinated.

Moreover, we found that family members experiences
of involvement in flu vaccination had a positive effect on
individual’s psychological stress about COVID-19 vaccination.
We proposed that families, as a unit, to get vaccinated may
be helpful to relieve other family members” psychological stress
about the COVID-19 vaccination. In addition, acceptance of
the vaccine among family members, especially parents, would
have a positive effect on their children’s vaccination in the
future (30).
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Except for information about the vaccine, the pandemic itself
may have long-term impacts on individuals’ psychological status
(21, 31). In this study, epidemic-related factors, including job
loss due to the COVID-19 epidemic, experience of quarantine,
self-evaluated high risk of getting infected, and negative attitudes
toward the epidemic in China were associated with elevated
psychological stress levels when considering the COVID-19
vaccination. The COVID-19 pandemic may have both negative
(e.g., increased risk of vaccine-preventable diseases outbreaks)
and positive effects (e.g., need for a coronavirus vaccine may
increase people’s appreciation for vaccines in general) on
individual willingness for vaccination; however, it still unclear
which effect is dominant (32). This study indicates that mental
health status during the COVID-19 pandemic will impact
psychological stress levels about COVID-19 vaccination in the
general population. Individuals with health issues (e.g., chronic
physical or mental illness) were at greater risk of being infected
with COVID-19, thus these populations deserve to be in the
priority groups for vaccination (33). Given the urgent need
and psychological stress of vaccination among the general
population, it is crucial for government and policy makers
to facilitate COVID-19 vaccination and reduce the relevant
psychological stress.

This study showed that some demographic factors and history
of chronic diseases may also influence the psychological stress
of vaccination. Older adults were regarded as the critical group
for determining the success of this vaccine campaign (34). In
this study, older adults had decreased COVID-19 vaccine-related
psychological stress levels. However, the old adults were generally
found to be less willing to get vaccinated (35). We suspect that
the discrepancy of acceptance and psychological stress about
COVID-19 vaccination could be related to the co-existence of
better stress resilience and vaccine apathy among older adults
(13). Similarly, individuals with low education levels had greater
psychological stress levels about vaccination, which could be
explained by poor awareness and health literacy, lower trust
and interaction with healthcare professionals, and cost-based
concerns among them (36). Generally, comorbidity did not affect
individuals’ acceptance of vaccine uptake (8), but may increase
unrelated psychological stress about their comorbid illnesses.
Thus, more strategies and interventions should be developed
to relieve psychological stress about vaccination in those with
history of chronic disease.

The current findings have potential implications for vaccine
rollout policies in China and other countries. First, to build
public confidence in vaccine programs and relive vaccine related
stress, the government officials should guarantee the safety and
effectiveness of vaccines (25). Second, as the main avenues of
delivering COVID-19 vaccine-related information, the social
media should disseminate accurate and proper information
about the COVID-19 vaccine (11). Third, the government and
health authorities should keep more supervision on specific
targeted populations, even after getting vaccinated. Last but not
least, more researches on vaccine-related psychological problems
were proposed.

The strengths of this study include its extensive geographic
coverage across China, and large sample size. Participants with

different characteristics were recruited from all 34 province-level
regions in China. In addition, to the best of our knowledge, this
is the first study that systematically investigated the COVID-
19 vaccine-related psychological stress level. However, our
study has several limitations. First, this was an online survey
via Joybuy platform, and we used a convenience sampling
method. Although this study had extensive geographic coverage
across China and a large sample size, most respondents
were young, highly educated, living urban areas, with no
history of mental disorders, non-infectors, as well as actively
involved in accessing information about the vaccine; thus, the
representativeness of the sample might be limited, and self-
selection bias would exist. Second, we assessed the psychological
stress levels using self-reported visual analog scales, rather than
well-constructed tools. Third, this was a cross-sectional study.
Therefore, associations between psychological stress levels when
considering vaccine uptake and risk factors cannot necessarily
be considered causal relationships. Fourth, the recall bias cannot
be avoided, as the stress vaccine-related stress at different
occasions were recalled and self-reported by individuals at one-
time point investigation.

CONCLUSIONS

The current findings profiled the COVID-19 vaccine-related
psychological stress among the general public in China.
This information can provide help for policy making,
recognition of vulnerable populations, and framework design
for population-specific management to reduce the COVID-19
vaccine-related psychological stress levels and promote the
acceptance of the vaccine and improve public health well-being
during the COVID-19 pandemic.
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Objective: The worldwide pandemic of coronavirus disease (COVID-19) has caused
significant public health burdens and psychological dysfunctions. In this challenging time,
adolescents require special care. The Persian version of the Obsession with COVID-19
Scale (OCS) for adolescents was developed to screen for dysfunctional obsession
associated with the coronavirus during the global pandemic. The structure and internal
consistency of the OCS were established.

Design and Measures: Although there are different language versions of the OCS, this
is the first study to validate the psychometric properties of the OCS in Iranian adolescents.
Seven hundred and nine students (369 girls) participated in the study. Demographic
questions and the OCS were administered.

Results: The findings provided support for the existence of a unidimensional structure
that met the criteria for configural, metric, and full scalar invariance across gender
(girls and boys), inhabitancy (urban and rural), and infection experience (infected and
non-infected). The OCS is short and highly reliable measurement. However, further
research is necessary to establish the validity of the scale in Iranian population.

Conclusions: The development of such valid scales is an essential part of both research
and practice during times of crisis, like a global pandemic. Diagnosis of pandemic related
to obsessive thoughts in adolescents is needed as the COVID-19 pandemic is still
ongoing and as experts point out, it can be expected that the effects of the pandemic
will be observed in the coming years. The Persian version makes it possible to conduct
international comparative research on the anxiety related to the COVID-19 pandemic.

Keywords: COVID-19, obsession, mental health, adolescent, validation

INTRODUCTION
Impacts of COVID-19 on Daily Life and Mental Health

Since December 2019, the coronavirus epidemic, also known as COVID-19, originated from
Wubhan, China, and spread rapidly worldwide (1). Scientifically, the virus is referred to as Severe
Acute Respiratory Syndrome Coronavirus (SARS-CoV-2) (2). The most common COVID-19
symptoms are fever, fatigue, dry cough, myalgia, dyspnea, etc., and can develop 2-14 days after
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infection through respiratory droplets and close contact (1, 3). In
this article, we will refer to this disease as COVID-19.

The rapid emergence of the COVID-19 outbreak worldwide
has dramatically changed daily behavior, significantly impacting
the population’s physical, social, mental, and financial well-
being (4). Across the world, individuals must navigate school
closures, employment insecurity, and social behavior changes,
which are likely to negatively affect their mental health and
coping abilities (5, 6). Recognizing that increased stress can
lead to maladaptive behaviors to cope with stress and anxiety,
health professionals highlighted the need for all individuals to
manage stress and maintain their mental health during this
highly uncertain period (6, 7).

Some of the most common social problems of the COVID-
19 outbreak are fear of contracting this highly contagious virus,
fear of losing loved ones, the spread of misinformation about
COVID-19, the lack of medical treatment, the lack of adequately
equipped units to treat patients, problems with lock-out [e.g.,
prolonged home isolation and social distancing; (8) insecurity,
fear of unemployment, loss of income, etc.], depression, anxiety,
phobia, insomnia, trauma, etc., are also common consequences
associated with the COVID-19 outbreak (9). As a result, an
increase in the suicide rate is common during and after the
pandemic, which has also been reported during the COVID-19
pandemic (10, 11). Studies indicated that mental health problems
and mediators increase the risk of suicide (12). It has also
been reported that the physical performance of individuals and
immunological stabilities are related to psychological states (3).
However, studies reported increased psychological problems and
low quality of life across nations and professions (e.g., healthcare
professionals to general people) (13).

While studies are increasingly focusing on the mental health
effects of pandemics on adults, relatively few studies focus on
the effects of pandemics on children and adolescents (14). A
study conducted by Chen et al. (15) showed that COVID-
19 affects symptoms of mental disorders, including obsessive-
compulsive disorder (OCD), fear, hypochondria, depression, and
neurasthenia in college students. Adolescents may struggle with
thoughts of a pandemic by observing the changing life situation
at home as well as at school. In this study, which is part of a
larger cross-cultural study, we investigated the factor structure
and reliability of the Obsession with COVID-19 Scale [OCS; (16)]
for Iranian adolescents. Below we present our rationale regarding
why it is essential to focus on the emotional sphere of adolescents.

Pandemic and Adolescents

In times of pandemic, as in disasters, there is an increased
risk of Post Traumatic Stress Disorder (PTSD), depression, and
anxiety (17). In a survey of 8,079 Chinese adolescents aged
12-18 years, Zhou et al. (18) reported a high prevalence of
depression (43%), anxiety (37%), and combined symptoms of
depression and anxiety (31%). In addition, Odriozola-Gonzélez
etal. (19) reported that during the current pandemic, adolescents
experience a new period of insecurity: worry about their relatives’
health and work, the ubiquitous problem of death, sudden
separation from friends, and school interruption. In a sample
of universities in Spain, many students experienced moderate to

extremely severe anxiety (21%) and depression (34%) during the
first weeks of quarantine. Another psychological impact of the
epidemic on adolescents is post-traumatic stress disorders that
affect brain development. PTSD in children is associated with
changes in fronto-limbic circuits that may contribute to increased
threat reactivity and weaker emotion regulation (20).

Anxiety is also a common psychological problem experienced
by adolescents during epidemics. According to Cao et al. (21),
having a relative or acquaintance infected with COVID-19 was
a risk factor for anxiety in a Chinese undergraduate student
population (21). Studies also show that absenteeism in children
and adolescents is associated with reduced physical activity,
more screen time, irregular sleep patterns, and less appropriate
diets (22).

Outbreaks may also be linked to increased suicide rates
(23). Family confinement can trigger domestic violence during
the COVID-19 pandemic. Some countries, such as France and
Brazil, have reported an increase in reported domestic violence
cases; children are at greater risk of abuse or neglect when
they live in a home where there is domestic violence. It is
reported that women and girls are more exposed to gender-based
violence, including sexual violence, during this period (24). A
pandemic situation is something that affects overall functioning.
Adolescents face worries that may overwhelm their emotional
coping resources. Therefore, it is crucial to screen students with
high levels of obsessive thoughts related to COVID-19 and give
them immediate help.

Current Study

Fear and obsession can increase the damage done by the disease
itself. The emergence of COVID-19 (25) and its epidemic nature
have exacerbated worldwide concerns that, in some cases, lead
to stigma (26). A characteristic nature of infectious disease
compared to other conditions is fear. Obsession and fear are
directly related to the rate and environment of transmission
(quickly and invisibly) and morbidity and mortality. With
a high level of anxiety, individuals may not think clearly
and rationally when reacting to COVID-19. Therefore, it is
necessary to investigate the level of obsession with COVID-19
to provide better services for those involved. Adolescence, for
which the consequences of a pandemic may have particularly
negative emotional effects, deserve special attention. Therefore,
we decided to test psychometric properties of the OCS (16) in
Iranian adolescents.

Iran has been one of the first countries to report the
outbreak of COVID-19 and has been since affected by the
pandemic. Therefore, adolescents for a long time may feel
tense and loneliness because they cannot spend time with
friends as previously (5). Prolonged loneliness can lead to
depression and anxiety disorders (13). The OCS (16) was the first
measure developed to assess maladaptive coronavirus anxiety
and obsession with the COVID-19. The OCS has been validated
in the United States (16), Bangladesh (i.e., CAS) (27), Turkey
(28), Pakistan (29), and Korea (30). It is unidimensional scale that
consists of four items: “I had disturbing thoughts that I may have
caught the coronavirus; I had disturbing thoughts that certain
people I saw may have the coronavirus; I could not stop thinking

Frontiers in Psychiatry | www.frontiersin.org

66

December 2021 | Volume 12 | Article 800982


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Asanjarani et al.

Persian Version of the OCS

about the coronavirus, and I dreamed about the coronavirus.”
The research conducted so far indicated excellent psychometric
properties of the OCS and international comparability of the
results. As the psychological effects of the COVID-19 pandemic
are observed worldwide, it is vital to expand the use of the
scale in more countries. Since the pandemic affects people all
over the world, it is possible to compare the feelings, beliefs
and behaviors of people from different cultural contexts. Iran
was one of the first countries to be affected by the virus and
is still struggling with high number of mortality and social
consequences, such as school closure. This study, which aimed
to assess the psychometric properties of a scale measuring
obsessive thoughts about a pandemic in Iranian adolescents, is an
important contribution to the development of tools for individual
diagnosis and comparative research.

Therefore, the study’s main objective is to investigate the
factor structure of the OCS in the Iranian sample. We tested
the unidimensional factor model in accordance with previous
findings. We were interested in testing the structure among
the whole sample and checking whether there is the same
structure regardless of the various group. Therefore, we tested
measurement invariance across gender (girls, boys), inhabitancy
(urban, rural), and infection experience (infected, non-infected).
Finally, we calculated the reliability of the OCS in the whole
sample and tested subgroups. We assumed that the OCS is
unidimensional, the structure is comparable between various
groups, and the scale has acceptable internal consistency. We also
tested whether there are differences between various groups in
the level of obsessive thought. We assumed that girls may have
a higher score in the OCS than boys, that adolescents who were
infected (or someone from their family members was infected)
may report more obsessive thought than those from a non-
infected group and there are no significant differences between
adolescents from rural and urban areas.

METHODS

Participants and Procedure

This study was part of a bigger project comparing Iran and
Pakistan regarding COVID-19 stress and its effects on the
adolescents population. For the purpose of this study, we
used convenience cluster sampling. Students were selected from
different parts of Markazi province, Iran, to include both rural
and urban participants. Before the translation of the scale,
author of the OCS was contacted by the first author to receive
permission. After receiving the permission, the official steps of
translating the scale were followed (explained in the measure
section). Then, students were contacted through their school, and
after receiving their parental consent, parents and adolescents
were asked to complete an informed consent form. Then,
students were able to complete the questionnaires using the link
sent to their mobile phones. The questionnaires were designed
using an Iranian online website called Porsline (www.porsline.ir).
The link was sent to 1,000 students. After screening missing data,
709 students (girls n = 369, boys n = 339) were included in the
study. We followed WHO definition of adolescence and include
in this period students from 10 to 19 years old. Participants

mostly aged 12-16 y.o., however, there were four students at age
11, 17, 18, and 19. All of them attended guidance school or high
school. Recruitment of the participants was both from rural (n =
297) and urban (n = 412) Iran. To determine this, we asked the
students if they were from the cities or the countryside. Among
them, 131 people indicated that the student or one of the close
family members had been infected COVID-19, 578 participants
or their family members were not infected.

Measures

Demographic Questionnaire

As the study was part of a larger project, participants were asked
to complete a demographic questionnaire, which included the
following questions: gender (52% girls, 48% boys), inhabitancy
(42% rural, 58% urban), age, the device used for online classes
(92% mobile phones, 8% tablet), internet type (100% mobile
network), and whether COVID-19 has infected them or their
family members (82% non-infected, 18% infected).

Obsession With COVID-19 Scale-Persian Version

The OCS is a recently developed, 4-point measure of persistent
and disturbing thinking about COVID-19 that demonstrates
solid reliability and validity using two U.S. samples (16). To
translating the OCS, the scale was initially translated by two
bilingual English translators. Both translators were experts
in psychology (one M.A. and one Ph.D.). The agreement
between the two translators was investigated to ensure inter-rater
reliability. Inter-rater reliability is related to the stability of the
translation reported by two or more translators from the same
measurement (31). The original OCS scale was compared with
the translated version, achieving acceptable inter-rater reliability
among the two raters. Next, the final Persian translation was
back-translated into English by bilingual Persian/English speaker
and was approved by one of the authors, an expert in psychology
and a fluent English speaker. Before main study, four students
and one expert were asked to complete the questionnaire to see
if the language was appropriative for their ages. Using a scale
from 0 (not at all) to 4 (almost every day), respondents reported
how often they thought persistent and disturbing about COVID-
19 over the past 2 weeks. Higher scores indicate more obsessive
thinking about COVID-19.

Methods of Data Analysis

To check whether the structure of the OCS was unidimensional
as it was theoretically assumed, we used confirmatory factor
analysis (CFA). The results were calculated in lavaan [R package
(32)]. To evaluate the model-to-data fit, we applied common
fit indices and evaluation criteria that indicate good model
fit: x2-non-significant, the root means the square error of
approximation (RMSEA)—smaller than 0.08, the standardized
root mean squared residual (SRMR)—smaller than 0.08, the
comparative fit index (CFI)—above 0.95, and the Tucker-Lewis
index (TLI)—above 0.95 (33, 34). Factor loadings () should be
above the minimum recommended value > 0.40 (35).

Because the assumption of multivariate normality
was violated, Mardias test: skewness 2925.86, p <
0.001, kurtosis 66.10, p < 0.001, and variables were
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TABLE 1 | Descriptive statistics and CFA in the Iranian sample.

Item M SD Range Skew Kurtosis Item-scale r B CFA
1 | had disturbing thoughts that | may have caught the coronavirus. 0.77 0.89 0-4 1.16 0.90 0.85 0.83
2 | had disturbing thoughts that certain people | saw may have the coronavirus. 0.91 0.97 0-4 1.07 0.70 0.84 0.77
3 | could not stop thinking about the coronavirus. 1.26 1.09 0-4 0.70 -0.28 0.83 0.69
4 | dreamed about the coronavirus. 0.10 0.39 0-3 4.62 24.64 0.49 0.41
N = 709; all factor loadings and item-scale Pearson’s r correlations are on the level p < 0.001.
TABLE 2 | Descriptive statistics and factor loadings in subgroups.

Girls Boys Urban Rural Non-infected Infected

Descriptive statistics OCS
N 369 339 297 412 578 131
M 0.82 0.70 0.78 0.74 0.75 0.81
SD 0.69 0.63 0.67 0.66 0.65 0.74
Range 0-3 0-3 0-3 0-3 0-3 0-3
Skewness 0.94 117 1.00 1.08 1.00 1.15
Kurtosis 0.29 1.26 0.50 0.86 0.60 0.73
Multivariate normality (Mardia test)
Skewness 1452.50"** 1444 10 1196.23"* 1719.92** 527.94* 2441.20"*
Kurtosis 43.14% 0.42** 41.76** 45.34** 22.91% 61.11%*
B
OCSH 0.84 0.81 0.78 0.87 0.89 0.81
0Cs2 0.78 0.75 0.79 0.76 0.75 0.77
0CS3 0.71 0.64 0.68 0.69 0.71 0.68
0Cs4 0.44 0.43 0.35 0.45 0.61 0.35
**p < 0.001.
ordinal, we used the Diagonally Weighted Least RESULTS
Squares estimator [DWLS; (36)] to test structure of
the OCS. Descriptive statistics and the structure of the OCS were

We applied the following criteria to evaluate measurement
invariance models. We tested configural invariance in a model
with no equality constraints imposed based on common model
fit indices. We established metric invariance by fitting models
where factor loadings on respective items were constrained to be
equal across the groups. Finally, we examined scalar invariance
based on constraint intercepts to be equal across the groups.
To evaluate models, we used Chen’s (37) recommendations:
difference of fit indices between nested models in a large sample
size (N > 300) should be smaller than 0.015 for RMSEA,
0.03 for SRMR, and 0.01 for CFI and TLI. We also applied
the principle that the x2/df ratio should be smaller than 3 to
evaluate model as proper (38). To test internal consistency we
assessed the Cronbach’s alpha level with 95% CI and composite
reliability [tested via online calculator (39)]. For all tests that
we run, we adopted an alpha level of 0.05. The number of
observations is sufficient to carry out the planned analyzes (40).
Student’s ¢-test and Mann-Whitney’ U test were conducted to
compare the OCS scores between groups (gender, inhabitancy,
infection). Cohen’s d was calculated to provide effect size
for t and U test: 0.20 small effect, 0.50 medium effect, 0.80
large effect (41).

established. The unidimensional model that consists of four items
obtained the required value of chi-square: X(Zz) = 037, p =
0.831, N = 709, and the model-to-data fit indices were very
satisfactory: RMSEA = 0 [0, 0.044, 90% CI], SRMR = 0.01,
CFI = 1.00, and TLI = 1.00. All factor loadings were adequate
because their values varied from 0.41 to 0.83. Item-scale Pearson’s
correlations varied from r = 0.49 to r = 0.85 (see Table 1) and
indicate good properties of the scale.

Then, we tested whether the OCS had the same measurement
characteristics across all groups involved in the study (gender,
inhabitancy, infection experience). Multivariate normality of the
OCS in all groups was tested (see Table 2). The results indicated
that the assumption was violated. Because the variables were
ordinal, we applied the DWLS estimator in all tested models (36).

First, measurement invariance across gender was established.
The results indicated perfect model fit-to-the data for girls and
boys. Moreover, in accordance with adopted criteria, equivalence
on the configural, metric, and scalar level was fulfilled (see
Table 3). All factor loadings were acceptable (>0.4, see Table 2).
Then, we tested measurement invariance across inhabitancy.
The results indicated an excellent model fit for adolescents
from urban and rural areas. Additionally, the results confirmed
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TABLE 3 | Measurement invariance of the OCS across gender, inhabitancy, and
infection groups.

N df x? RMSEA [90% CI] SRMR CFlI TLI
Gender
Girls 369 2 0.08 0[0-0] 0.007 1 1
Boys 33 2 065 0[0-0.077] 0.023 1 1
Configural - 4 0.72 0 [0-0.007] 0.013 1 1
Metric - 7 1.47 0[0-0] 0.017 1 1
Scalar - 10  1.69 0[0-0] 0.018 1 1
Inhabitancy
Urban 297 2 048 010, 0.074] 0.019 1 1
Rural 412 2 0.09 0 0.008 1 1
Configural - 4 057 0 0.01 1 1
Metric - 7 1.09 0 0.013 1 1
Scalar - 10 2.83 0 0.018 1 1
Infection
Infected 131 2 003 0 0.008 1 1
Non-infected 578 2 0.42 010, 0.051] 0.012 1 1
Configural - 4 0.45 0 0.01 1 1
Metric - 7 489 010, 0.052] 0.03 1 1
Scalar - 10  5.11 010, 0.028] 0.03 1 1

In x2 test all p > 0.05.

multivariate invariance on the configural, metric, and scalar level
(see Table 3). Although in urban children loading factor in OCS4
was slightly below the adopted criteria (8 = 0.35), other loading
factors were acceptable (>0.4, see Table 2). Finally, we tested
measurement invariance across infection experience. The results
indicated a very good model-fit-to-the-data for infected and non-
infected children. It can be assumed that configural, metric,
and scalar equivalence exists. Although we observed between
configural and metric level ASRMR = 0.02, and according to
assumptions, this change is slightly higher than criterion—should
be <0.015—other criteria were fully met (see Table 3). In non-
infected children we observed loading factor below 0.4 in OCS4
(B = 0.35), but others loading factors were acceptable (>0.4, see
Table 2). Descriptive statistics for each group are presented in
Table 2.

Then, we compared groups. The results indicated that girls
significantly exceed boys in the level of COVID-19 obsession
thoughts: f70sy = 2.35, p = 0.019 and difference is small
(d = 0.18). There was no differences in the OCS score between
adolescents from rural and urban areas: t(;o;y = —0,80, p =
0.422, d = 0.06 and groups of infected and non-infected: U =
36832.5, p = 0.628, d = 0.09. The results in all groups indicated
right-skewed distribution, which means that most adolescents
revealed a low level of obsession with COVID-19.

Summing up, results indicated that the OCS is a
unidimensional scale that met the criteria for configural,
metric, and full scalar invariance across gender (girls, boys),
inhabitancy (urban, rural), and infection experience (infected,
non-infected). Considering the full invariance of the OCS
between groups, the descriptive statistics of the scale were

calculated for the whole Iranian sample. The average level of
OCS was weak (M = 0.76, SD = 0.66, N = 709, range 0-3), its
distribution was right-skewed (skewness = 1.05, W = 0.90, p <
0.001) and close to mesokurtic (kurtosis = 0.69). The results in
all groups indicated that most adolescents revealed a low level of
obsession with COVID-19. Descriptive statistics for each group
are presented in Table 2.

Finally, the reliability of the OCS was established for each
group: Cronbach’s a [95% CI] = 0.78 [0.74, 0.81] for girls, 0.75
[0.70, 0.79] for boys, 0.78 [0.74, 0.81] for rural children, 0.74
[0.69, 0.79] for urban children, 0.83 [0.81, 0.85] for infected with
COVID-19, and 0.74 [0.66, 0.81] for those who were not infected.
Composite reliability for the whole scale was 0.779.

DISCUSSION

The main objective of this study was to test the factor structure
and reliability of the Obsession with COVID-19 Scale in an
Iranian adolescents. The results confirmed unidimensionality
of the OCS and its measurement invariance across gender,
inhabitancy, and infections experience. Moreover, the Persian
language version of OCS had a high internal consistency in
entire sample and across various groups. The findings provided
more evidence for a universality of the OCS structure presented
by researchers from various countries (27-30). Thus, the
Persian language version of the scale may contribute to further
international research on the level of COVID-19 obsession.

Although the obsessive thoughts of COVID-19 disease is
raised worldwide (42), the current study revealed relatively
low level of obsessive thoughts about pandemic in Iranian
adolescents. However, it doesn’t mean that there are no
adolescents who experience such obsessive thoughts. Students
differ in the level of experienced COVID-19 thoughts, therefore
OCS may be used as a screening tool that enables the observation
of extremely high level of obsessive thoughts. There were no
differences in the level of obsessive thought related to COVID-
19 due inhabitancy and infection experience. It is likely that
regardless of these factors, adolescents may count on appropriate
help and access to medical care. However, girls reported more
obsessive thoughts than boys. This result is consistent with
previous findings that girls tend to report significantly higher
depression and anxiety levels (43). Small differences between girls
and boys may result from specific situation which is pandemic.

Our study has clear advantages and limitations. The OCS
has only four items which facilitates its use in a short time. In
the future, however, it can be consider modifying the scale and
removing the last item. The fourth item had relatively lower
psychometric properties compared to the other items, which is
probably due to its separate content (related to dreams, not to
daily thoughts). One of the limitations of our analysis is also that
the infected/non-infected and rural/urban groups were unequal.
Although measurement invariance in these groups is confirmed,
it should be remembered that this group bias may influence the
mean results of the tested population (especially the inhabitancy;
infection is not something permanent).
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Moreover, our sampling was not random and is limited
to the group that we had access. We also did not controlled
the language fluency and nationality of the participants. We
tested adolescents who attended Iranian school and we assumed
that all of them speak fluently in Persian language. This
point is more than important because our study has all the
disadvantages of self-report research (44). The results could be
affected by temporary mood, level of mindfulness in reading
items and instructions, the belief that participation in the
study is important and makes sense, willingness to present
themselves in a chosen way (45). The presented results should
be treated as a starting point for further validation studies.
The study was conducted only among adolescents which limits
the possibility of generalizing the results to the whole Iranian
population. Adults may experience more COVID-19 thoughts
as they try to deal with own problems as well as resolve their
children issues.

Moreover, this study was dedicated to establishing factor
structure and reliability but convergent and divergent validity
also should be tested. The future study should focus on
relations between OCS to e.g. behaviors to avoid contamination
or relations with obsessive-compulsive personality traits in
adolescents and adults. Further studies should also check test-
retest reliability to establish whether the responses are stable
over time.

Diagnosis of pandemic related obsessive thoughts in
adolescents is needed as the COVID-19 pandemic is still on
going. As experts point out, it can be expected that the effects
of the pandemic will be observed in the coming years (46). The
period of adolescence is the time when young people establish
relationships. During pandemic such developmental aim is
difficult to meet. Pandemic as a global and extremely dynamic
event has become a source of stress for billions of people
around the world demanding unusual countermeasures (7). The
lockdown led to the forced isolation of entire societies. A broadly
defined lifestyle required change: the way we spend our free
time, work and study (6). As this is the first time that modern
generations have faced this kind of threat, it is important to test
impact of pandemic on the young people mental health. As the
pandemic is a global phenomenon, it is a special opportunity to
check the impact of state policies on the mental health of citizens
in different countries.

During crises, such as a global pandemic, seeking social
support is often one of the most adaptable ways to deal with
stress. Still, many government agencies have published guidelines
on social distancing and hygiene. In other words, many of the
recommendations to prevent the spread of COVID-19 include
social distancing, which might prevent effective social support,
which is required for well-being (47, 48). Many other strategies
for dealing with stress, such as active coping with stress to
alleviate problems, have also been reported to be effective during
a crisis. Others, such as coping with substance use, have been
found to be universally incompatible. Other strategies, such

as distraction, might be context-dependent (49, 50). Prolonged
restrictions of this type may have negative effects on mental
health not only immediately but also in the long term. The use of
a screening tool will help to prevent negative effects of pandemic
on adolescents’ future life.

CONCLUSIONS

Summing up, the COVID-19 pandemic triggered physical,
psychological, social, and economic impacts that have
resulted in intense anxiety, depression, obsession, compulsion,
etc. Adolescents are particularly vulnerable to emotional
difficulties, therefore, it is crucial to support such group. To
do so, it is essential to have reliable tools to diagnose the
thoughts related to pandemic. It is possible thanks to the
Persian version of the OCS which is a unidimensional and
reliable scale. It can be dependably used for psychological
research and individual diagnosis across various groups,
including boys, girls, infected, non-infected, rural, and
urban adolescents. As this study should be treated as a
starting point for further studies, more data should be
collected in the future to establish validity of the OCS in
Iranian population.
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COVID-19 has created a general state of worry and distress, especially among vulnerable
groups such as those with psychiatric diagnoses. Worldwide, psychiatric care provision
has drastically suffered during the pandemic, with many patients unable to access
proper care, which may have implications for increased mental health consequences
in patients with psychiatric disorders (e.g., relapse and suicide). This cross-sectional
study used structural equation modeling to investigate COVID-19-related trauma and
distress among Arab psychiatric population during COVID-19 quarantine. Patients
with pre-existing psychiatric disorders (N = 168) completed an online survey that
comprised the Depression Anxiety Stress Scale 21 (DASS-21), the Impact of Event
Scale-Revised (IES-R), and a questionnaire on COVID-19-related attitudes/perceptions,
sources of information, used protective measures, and socio-demographic information.
Respondents commonly reported feeling down-hearted/blue, trouble concentrating,
along with symptoms of avoidance and rumination related to the pandemic. Patients
with depression and sleep disorders expressed higher COVID-19-related trauma than
patients with other disorders. Perceived physical health mediated the effect of co-morbid
chronic physical disorders on COVID-19 trauma, psychological distress, perceived
vulnerability to COVID-19, and perceived likelihood of recovery in case of contracting
COVID-19. Perceived physical health and perceived vulnerability to COVID-19 were
strong direct predictors of COVID-19-related trauma and psychological distress. Staying
at home negatively predicted COVID-19 trauma and exerted an indirect negative effect on
psychological distress via COVID-19 trauma. COVID-19 trauma, age, and marital status
directly predicted psychological distress, with COVID-19 trauma being the strongest
predictor. Educational level, income, having family members working in the medical field,
keeping up to date with the news on deaths/infected cases or the development of
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COVID-19 drugs or vaccines, satisfaction with available information on COVID-19, and
using different protective measures were not associated with significant differences in
COVID-19 trauma and psychological distress scores. Immuno-psychiatric interventions
should be designed to target COVID-19-trauma and distress among younger single
patients with perceived poor physical health, especially those diagnosed with depression
and sleep disorders.

Keywords: coronavirus disease 2019/COVID-19, psychological trauma, psychological distress, psychiatric
disorders/co-morbid physical disorders, stay-at-home, major depression disorder/sleep disorders,

age/unemployment/single/marital status, Arabic/Arab/Saudi Arabia

INTRODUCTION

The ongoing coronavirus disease 2019 (COVID-19) pandemic
has been associated with the flaring of numerous psychological
symptoms such as fear, anxiety, depression, stress, worry,
anger, traumatic emotional experiences, and hopelessness in
the general public since it first erupted in 2019 until now
(1). Among 140732 individuals across 103 studies conducted
during the COVID-19 outbreak, the prevalence of anxiety was
27.3% (95% CI: 23.7 to 31.2%) in the general population and
39.6% (95% CI: 30.1 to 50.1%) in COVID-19 patients (2).
The levels of distress and trauma symptoms develop at higher
levels in individuals who have been in contact with COVID-
19 patients (e.g., healthcare providers and family members
of COVID-19 patients) due to the development of vicarious
trauma (3, 4). However, the general public and vulnerable
groups are not exempted from experiencing negative emotional
reactions. This is because of numerous distressing features of the
pandemic: (1) wide geographical expansion of the disease, (2)
announcement of COVID-19 as a global pandemic by the World
Health Organization (WHO) entailing confirmed information
on human-to-human transmission of the disease, (3) aggressive
nature of the disease and rising death rates, (4) lack of disease-
specific treatments, (5) uncertainty concerning the protective
effects of evolving vaccines, (6) economic consequences of the
outbreak, and (7) terrorizing images and stories of the pandemic
communicated by mass media and social media (1, 5-10).

In several instances, stories informed about COVID-19
involve propagated and dangerously inaccurate beliefs, which
support the contagion of fear alongside the disease itself (11—
15). In particular, fears frequently reported are relevant to
the negative impact of the pandemic on household finances
of individuals and their significant others, unavailability of
health care, insufficient food supply, job loss/unavailability, and
excessive fear of contracting the disease (1, 6, 16, 17). In fact,
Arpaci and colleagues have developed a measure of COVID-
19 phobia based on criteria described in disease classification
systems such as DSM-IV (8). In accordance, several studies
reported negative consequences of COVID-19 phobia in different
parts of the world (6-8, 17). Death due to lack of presenting
to the hospital because of fear of contracting COVID-19 is a
documented example (17).

Social distancing, primarily being locked down at home
has been adopted in most countries as the most protective
strategy against COVID-19. However, this strategy may cause

several negative physical and psychological problems such as
obesity, depression and domestic violence (18-20). For large-
size families, especially with children under the age of 18 years,
prolonged exposure to human sounds within the context of
home confinement may cause excessive sensory input, sense
of crowding—especially in small-size households, and lack of
privacy leading to detrimental effects on health and well-being
(21, 22). Large-scale studies show that being in self-isolation
during COVID-19 was associated with greater depression, health
anxiety, generalized anxiety disorder (GAD), financial worry,
insomnia, acute stress, and loneliness among adults in the
United States (US) (23, 24). The number of days in isolation
correlates with the intensity of COVID-19-related distress (25).
Meanwhile COVID-19 fear, deficient coping, and vicarious
trauma associated with frequent exposure to social media/news
concerning COVID-19 are identified mechanisms for increased
COVID-19 psychopathology during the lockdown, especially
in psychiatric/neurological patients, women, young age, and
students (26, 27).

Imposed isolation, along with false or misleading information
about COVID-19, may tigger a sense of perceived loss of control
and jeopardize people’s existential need to feel safe. Fuelled
by alarmist saturation publicity, conspiracy theories—illogical,
erroneous, and unhelpful disease-related beliefs/arguments (e.g.,
the virus causing COVID-19 is man-made)—propagate (28-30).
COVID-19 associated conspiracy beliefs spread in a manner
analogous to a virus (15, 29). Conspiracy beliefs develop stronger
in response to widespread and significant events, which are
enclosed within contradiction, uncertainty, misinformation, or
unsatisfactory mundane explanations. These beliefs are largely
endorsed by distressed individuals to help them achieve a sense
of comfort. They operate by promoting cognitive closure—
lower attention to and misappraisals of anomalous/threatening
stimuli, increasing the occurrence of perceptual abnormalities
and persecutory ideation (11, 12, 28, 31). An investigation
involving community-dwelling individuals in the UK early
during the pandemic reports that COVID-19 news moderated
the effect of low political trust and COVID-19 fear on
psychotic-like experiences (e.g., paranoia, hallucinations, and
compulsive buying), especially among employees and students
(32). Meanwhile, hospitalized psychiatric patients expressed a
belief that the hospital staff orchestrated the pandemic to restrict
leave and delay discharge (28). Indeed, psychiatric patients
demonstrate increased proneness to COVID-19 conspiracy
beliefs (28, 33), which are evoked by several liability factors
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including environmental conditions and psychological processes:
low socioeconomic status (e.g., being unmarried and low level
of education), powerlessness, perceptions of alienation from
decision makers and breakdown in containment and social
order, increased health-related concerns, adverse childhood
experiences, maladaptive personality traits such as schizotypal
and paranoia, psychiatric problems, as well as other non-
psychotic psychological characteristics (e.g., social isolation,
stress) (28, 31).

A longitudinal study evaluated the emotional impact of
COVID-19 (posttraumatic stress as well as depression, anxiety,
and stress symptomatology) in the general public in China twice
over the course of 4 weeks. It reported reduction in the intensity
of COVID-19-related traumatic stress over time. However, the
intensity of trauma was significantly above the cut-off point at
both instances. Meanwhile, the intensity of the symptoms of
depression, anxiety, and stress was significantly high at both
measurements (34). A meta-analysis of longitudinal studies
reports a slight significant increase in mental symptomatology
early during the pandemic. However, symptoms of anxiety and
general mental dysfunction declined by mid-2020 while the levels
of depression remained persistently high (35). Thus, adaptation
to the prolonged pandemic may lessen the trauma but does
not abolish it and associated symptoms of emotional negativity
(34, 35). Likewise, the feeling of loneliness during strict lockdown
is reported to decrease over time among the general public.
However, some individuals (e.g., unemployed and unmarried)
may still experience intense loneliness (36). Various social factors
are reported to interfere with psychological responses and
resilience during the pandemic (37). For example, psychological
distress is higher among individuals with female gender, student
status, young age, single social status, employment, increased
number of people in the household (3-5 persons), change in daily
routine, and loss of income (25, 26).

People vulnerable to stress, who usually have low social
support, coping problems, and poor adaptation, may develop
psychopathology and severely suffer under conditions of
collective distress such as the current crisis of the global
COVID-19 pandemic (19, 38-41). COVID-19 phobia is reported
to increase depression, anxiety, phobic-anxiety, paranoia,
obsession-compulsion symptoms, emotional coping, and
dysfunctional behaviors in the general population (26, 32, 42).
Meta-analytic data emphasize that pre-existing psychiatric
illnesses represent a key risk factor for increased mental distress
during COVID-19 (27). Available data show worsening in the
levels of psychiatric symptoms such as anxiety, depression,
stress, insomnia, suicidal ideation, impulsivity, posttraumatic
stress symptoms, and dysfunctional eating in patients with pre-
existing psychiatric disorders during the COVID-19 pandemic
(41, 43, 44). Indeed, COVID-19 related fear/anxiety is reported
to trigger relapse in a remitting patient with schizophrenia (38)
as well as in two elders with depressive disorder (45). Apart
from those case studies, an investigation during COVID-19
lockdown in India reports relapse in 30% of 132 patients with
severe mental disorders who were stable before COVID-19.
Stopping psychiatric medications was evident in one out of five
patients, and it was associated with worsening of psychiatric
symptoms (46).

Challenges regarding limiting COVID-19 transmission
among psychiatric inpatients and caregivers have drastically
affected the provision of psychiatric care across the world during
the COVID-19 crisis. There is more dependence on telemedicine
(telepsychiatry, even at the emergency department), restrictions
on hospital admission, and enrolling patients into COVID-19
positive and negative units based on testing for COVID-19 status
(47, 48). Although the use of telepsychiatry has increased in
many Arab countries after COVID-19, several barriers (relevant
to patients and systems) render this service less effective for
counseling and treatment (49). In the meantime, some small-
to medium-sized psychiatric hospitals also refuse to receive new
inpatients because of poor medical conditions, which would
possibly deteriorate distress symptoms for patients with mental
illness (47).

In addition to being unable to access proper healthcare,
the pandemic is associated with challenges for obtaining food,
housing, income, and medication, which may lead to a rise in
drug non-compliance and negative perceptions among sufferers
of psychiatric disorders who are already a stigmatized group
(50). In general, people with psychiatric disorders exhibit poor
physical health, physical co-morbidities, nutritional deficiencies,
and short life expectancy (51-53). All these factors increase
vulnerability to COVID-19 (54, 55). In fact, the incidence
of COVID-19 is high in patients with psychiatric disorders,
especially those with depression and schizophrenia (56, 57).
Additionally, having a prior psychiatric diagnosis is associated
with high mortality among hospitalized COVID-19 patients (53,
57). On the other hand, cytokine storms in severe COVID-19
are reported to trigger damages in the central nervous system
resulting in the development of psychiatric disorders (e.g., post-
traumatic stress disorder (PTSD), depression, sleep disorder, etc.)
in a considerable proportion of recovering COVID-19 patients
(56, 58).

The emotional influence of COVID-19 on vulnerable groups
such as people with psychiatric problems needs to be further
explored (43), with less known about patients in the Arab world,
which comprises 22 countries inhabited by 423 million people
(59). To bridge the gap, the current study evaluated psychological
distress and COVID-19-related psychological trauma in a sample
of Arab patients with psychiatric disorders. We hypothesized
that COVID-19-related psychological trauma would predict
psychological distress. We also hypothesized that participants’
perceptions of COVID-19 (as a worrisome condition, high
perception of susceptibility to the disease and less likelihood
of getting recovered) and prolonged staying at home would
be associated with higher levels of psychological distress and
psychological trauma. COVID-19 frequently strikes patients
with chronic diseases (e.g., diabetes, hypertension, etc.) (55,
60), and COVID-19-related distress is reported to be high
among people with chronic disorders (61). Accordingly, we
expected that people with perceived poor physical health and
those with co-morbid physical disorders would experience more
distress and trauma symptoms. We also proposed that patients
working or having a family member working in the healthcare
field would experience more trauma and distress. General
anxiety and COVID-19 conspiracy beliefs among psychiatric
inpatients (major depression and substance abuse) in the
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UK is significantly associated with COVID-19 countermeasure
necessity and compliance such as social distancing and political
restrictions (33). In parallel, frequent use of precautionary
measures (e.g., handwashing with hydroalcoholic solution and
mask wearing regardless of the presence or absence of symptoms)
is associated with higher psychological distress in the general
public in Spain (62). Therefore, we assumed that patients with
higher levels of distress or trauma would use more protective
measures than patients with lower levels of distress or trauma.

METHODS
Study Design, Participants, and Procedure

An online questionnaire administered via Google Forms was
distributed through WhatsApp and Twitter groups to 1160
anonymous respondents from Saudi Arabia. All participants who
reported an age of 18 years or above and signed a digital informed
consent were directed to the questionnaire. Data were collected
during the official confinement period in Saudi Arabia over
the course of four days between April the second and April
the fifth, 2020. For this cross-sectional study, 168 respondents
reporting a pre-existing diagnosis of a psychiatric disorder, which
is diagnosed by a psychiatrist were recruited. The study plan
was approved by the Institutional Review Board of Al Qassim
University (No. 19-08-01).

Study Instruments

The structured questionnaire used in this study consisted of
several parts. Part 1 comprised sociodemographic and clinical
data such as age, income, education, employment, marital status,
family size, type of household, working or having a family
member working in the medical field, having a chronic physical
disorder, health changes in the past 14 days (experiencing
symptoms of fever, nasal congestion, muscle ache, etc.), visiting
doctor/hospital or being admitted to the hospital during the
past 14 days, direct and indirect contact with suspected
or confirmed COVID-19 patients, contact with surfaces/tools
contaminated with the virus causing COVID-19, being screened
for, quarantined, or diagnosed with COVID-19.

Part 2 comprised perceptions and attitudes toward COVID-
19—perceived physical health was assessed by one question “rate
your physical health status on a scale from 1 = very bad to 5
= very good”; perceived vulnerability to COVID-19 was assessed
by one question “rate your perceived vulnerability to COVID-19
on a scale from 1 = very unvenerable to 5 = very vulnerable”;
perceived possibility of recovery if they contract COVID-19 was
assessed by one question “rate the possibility of your recovery
from COVID-19 if you get infected on a scale from 1 = very
low to 5 = very high”; confidence in COVID-19 diagnostic
methods was assessed by one question “rate your confidence in
the methods used to diagnose COVID-19 on a scale from 1 =
very unconfident to 5 = very confident”; perception of COVID-
19 as a worrisome condition was assessed by one question “rate
your agreement with the statement “there is extreme unnecessary
worry concerning COVID-19 on a scale from 1 = strongly
disagree to 5 = strongly agree”.

Part 3 inquired about protective measures used by the
respondents against COVID-19 such as wearing mask, keeping
a one-meter distance, avoiding sharing eating utensils at
household, and hand washing, along with the duration of being
in self-isolation/stay-at-home.

Part 4 inquired about patients’ information on COVID-19-
related death rates, and the development of drugs or vaccines for
COVID-19, their sources of information, and their satisfaction
with the available information “How satisfied are you with the
information available on COVID-19?”, 1 = very unsatisfied to 5
= very satisfied.

Part 5 comprised the Arabic version of the Depression Anxiety
Stress 21 (DASS-21) (63). The scale comprises 21 items in three
subscales, each comprising 7 items, which measure symptoms
of depression, anxiety, and stress over the past seven days. Item
responses are rated on a 4-point scale that ranges from 0 (did not
apply to me at all) to 3 (applied to me very much or most of the
time). The overall score of the scale reflects psychological distress.
The Arabic DASS-21 has been validated previously (64-66), and
its reliability in the current sample is excellent (o = 0.96) (63). In
our analysis, we used the total score of the DASS-21 not of the
subscales. This is because psychometric evaluations of the Arabic
DASS-21 indicate its usefulness as a unidimensional measure
of distress rather than being a distinct measure of depression,
anxiety, and stress (64, 65).

Part 6 comprised the validated Arabic version of the Impact of
Event Scale-Revised (IES-R) (67). The IES-R comprises 22 items
in three subscales, which describe major features (intrusion,
avoidance, and hyperarousal) of PTSD relevant to a specific
trauma (68): psychological trauma relevant to the COVID-19
outbreak in this study. In this regard, each item on the IES-R
has been altered to make the experience it depicts relevant to
the COVID-19 outbreak such as thought of COVID-19 when I
didn’t mean to (item 6), pictures of the COVID-19 pandemic
popped into my mind (item 9), tried not to think about COVID-
19 (item 11), had sudden waves of strong feelings about COVID-
19 (item 16), reminders of COVID-19 induced physical reactions
such as sweating and palpitation (item 19), and had dreams about
COVID-19 (item 20). The extent of distress induced by traumatic
symptoms relevant to COVID-19 are rated on a 5-point equal
response intervals (from 0 to 4), with higher scores indicating
higher levels of traumatization (69). Internal consistency of the
IES-R in the current sample is excellent (o = 0.92).

Statistical Analysis

Quantitative variables with non-normal distribution were
described using the median and interquartile range (IQR: 25-
75%). Categorical variables were described using number and
percentage. Independent-sample t-test and one-way ANOVA
were used to describe between group differences in the DASS-
21 and IES-R scores. A series of Spearman correlations involving
sociodemographic variables and risk factors for psychological
distress and psychological trauma (e.g., having family members
working in the medical field, perceived vulnerability to COVID-
19, etc.) with the DASS-21 and the IES-R were conducted.
A structural equation model (SEM) predicting psychological
distress and COVID-19-related trauma included variables with
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significant correlations. To improve model fit, most non-
significant predictors/direct paths were trimmed/eliminated
from the model, except for those relevant to key predictors (e.g.,
staying at home, co-morbid physical disorders, and age) because
they are relevant to the addressed hypotheses and model fit was
already good. Maximum likelihood with a bootstrap involving
2000 random samples was used to obtain 95% bias-corrected
confidence interval for all effects (70). Model fit was considered
good based on a non-significant chi-square (x2) index, along
with comparative fit index (CFI) and Tucker-Lewis index (TLI)
>0.95, in addition to root mean square error of approximation
(RMSEA) and standardized root-mean-square residual (SRMR)
<0.06 (71). The analyses were conducted in SPSS and Amos, and
significance was considered at a probability of less than 0.05 in
two-tailed tests.

RESULTS

This study recruited 168 anonymous patients with psychiatric
disorders through a web survey in Saudi Arabia during
the lockdown period. The sociodemographic characteristics
of the participants are described in Table1. The majority
of respondents were females. Forty-five (26.8%) respondents
reported having a chronic physical disease (e.g., diabetes,
hypertension, etc.). None of the respondents worked in the
medical field while 13.7% of the respondents had a family
member working in the medical field. Regarding family size,
33.3% of the respondents came from families comprising 3-
5 members while 56.5% came from families comprising more
than six members; the rest came from families comprising
two members or less. As for the type of household, 56.5% of
the respondents lived in villas, 17.3% lived in floors on villas
while 29.2% lived in apartments. Independent sample t-test
and one-way ANOVA test (Supplementary Materials) revealed
significant differences in psychological distress scores among
groups of age, marital status, and employment (p = 0.009, 0.007,
and 0.004) while psychological trauma scores were significantly
different only among education groups (p = 0.039).

GAD and depressive disorder were the most commonly
reported psychiatric diagnoses (Table2). Co-morbidity was
recorded. Sleep disorders, obsessive compulsive disorder (OCD),
and eating disorders were the mostly noted co-morbid
conditions among patients with GAD and depressive disorder.
Independent t-test revealed that psychological distress scores
did not vary between groups of physical disorders or among
groups of different psychiatric diagnoses (all p values > 0.05,
Supplementary Materials). However, patients with depressive
and sleep disorders expressed significant differences in COVID-
19-related psychological trauma t(160.2) = —3.21, p = 0.002 and
t(69.5) = 2.41, p = 0.019, respectively.

Direct and indirect exposure to someone suspected to have
COVID-19 as well as exposure to surfaces/tools infected with
the virus were reported in 1.2% of the respondents while the
rest reported that exposure did not happen or did not know if
they were exposed or not. As for health changes in the past 14
days, 31.1, 19.8,17.4, 15.6, and 15.0% of the respondents reported

TABLE 1 | Sociodemographic characteristics of the participants.

Sociodemographic (N =168)
characteristics No (%)
Gender

Females 119 (70.8)
Males 49 (29.2)
Age (years)

18-30 87 (51.8)
>31 81(48.2
Marital status

Single 80 (47.6)
Married 77 (45.8)
Divorced/widowed 11(6.6)
Education

School education 51 (30.4)
University degree 117 (69.6)
Employment

Employed 49 (29.3)
Unemployed 139 (82.7)
Monthly income (Saudi RialA)

<15000 94 (56.0)
>=15000 74(44.0

A: One Saudi Rial is equivalent to 0.27 US Dollar or 0.23 Euro.

TABLE 2 | Descriptive statistics of the clinical characteristics of the participants.

Clinical characteristics (N =168)
Diagnosis

Anxiety disorders 70 (41.7%)
Depression 68 (40.5%)
Sleep disorders 40 (23.8%)
OCD 26 (15.5%)
Eating disorders 15 (8.9%)
PTSD 12 (7.1%)
Other disorders a 34 (20.3%)
Having chronic physical disorder

Yes 123 (73.2%)
No 54 (26.8%)
IES-R MD (Q1-Q3) 30.0 (14.0-43.0)

DASS-21 MD (Q1-Q3) 21.0 (6.0-39.8)

A: Other disorders included personality disorders, bipolar disorder, and psychotic
disorders, OCD, obsessive compulsive disorder; PTSD, post-traumatic stress disorders;
DASS-21, Depression Anxiety Stress Scale-21; IES-R, Impact of Event Scale-Revised;
MD, median; Q1, first quartile; Q3, third quartile.

symptoms of headache, muscle ache, dizziness, sore throat, and
nasal congestion while 47.3% of the respondents reported not
experiencing any symptoms. Of all the respondents, 19.0% visited
the hospital or contacted a doctor in the past 14 days, 0.6% were
admitted to the hospital, 3.6% were tested for COVID-19, 1.2%
were quarantined for COVID-19, and none were diagnosed with
COVID-19. COVID-19-related psychological trauma scores were
higher in patients experiencing dizziness t(44.5) = —2.53, p =
0.015 and lower in patients not experiencing symptoms in the last
14 days t(165.3) = 2.32, p = 0.021. Psychological distress scores
were significantly higher among patients experiencing sore throat
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TABLE 3 | Participants’ perceptions of their general health status, COVID-19
diagnostic methods, their vulnerability to COVID-19, the possibility of their
recovery if they contract COVID-19, and COVID-19 as a worrisome condition.

Patients’ perceptions (N =168)
<3 3 >3

No (%) No (%) No (%)
General physical health status 14 (8.3) 37 (22.0) 117 (69.7)
Confidence in COVID-19 diagnose 7(4.2) 32 (19.0) 129 (76.8)
methods
Perceived vulnerability to COVID-19 99 (58.9) 51 (30.4) 18 (10.7)
Perceived possibility of personal 18 (10.7) 37 (22.0) 113 (67.3)
recovery if you contract COVID-19
There is unnecessary worry 116 (69.0) 23 (13.7) 29 (16.3)

concerning COVID-19

t(31.89) = —2.64, p = 0.013 and difficulty breathing t(19.46) =
—3.18, p = 0.031.

Descriptive  statistics of items of the DASS-21
(Supplementary Material) indicate that feeling down-hearted
and blue was the most commonly experienced symptom; median
(Q1-Q3) = 2.0 (1.0-3.0), followed by being unable to become
enthusiastic about anything feeling rather touchy; median
(Q1-Q3) = 1.0 (0.0-3.0), and feeling that life was meaningless;
median (Q1-Q3) = 1.0 (0.0-2.8). Mouth dryness, breathing
difficulty, and trembling (e.g., hand) were the least reported
symptoms; median (Q1-Q3) = 0.0 (0.0-1.0) followed by felt close
to panic; median (Q1-Q3) = 0.0 (0.0-2.0). The most commonly
reported symptoms on the IES-R (Supplementary Material)
were avoided letting myself get upset when I thought about it or
was reminded of it, thought about it when I did not mean, stayed
away from reminders, tried not to think about it, had trouble
concentrating, felt watchful and on guard, and tried not to talk
about it; median (Q1-Q3) = 2.0 (0.0-3.0).

Table 3 shows that the majority of the respondents perceived
their health status as good. However, 58.9% perceived themselves
as vulnerable to COVID-19. Most respondents (69%) perceived
COVID-19 as a worrisome condition—the mean score of
respondents’ agreement to the statement “there is extra
unnecessary worry about COVID-19” was 2.0 £ 1.4. Scores
below 3 on this item indicate disagreement to the statement. A
considerable proportion of the participants had high confidence
in the available diagnostic measures of COVID-19, and they
perceived their possibility of recovery would be high if they
contract COVID-19.

Acknowledging the Saudi Ministry of Health as their main
source of COVID-19-related information, most patients reported
being updated with the latest news on COVID-19 deaths/and
number of infected cases as well as the news on drug/and vaccine
discovery. No statistically significant differences in trauma and
distress scores were noted among those following the latest news
on COVID-19-related deaths/infected cases or the development
of COVID-19 drugs or vaccines or those using various sources of
information on COVID-19 (Supplementary Material).

TABLE 4 | Participants’ sources of COVID-19-related information and their use of
protective measures against COVID-19.

COVID-19-related information and (N =168)
protective measures No (%)
Updated with the news on COVID-19 deaths/infected cases

Yes 153 (91.1)
No 15(8.9)
Updated with the news on drugs/vaccines for COVID-19

Yes 117 (69.6)
No 51(30.4)
Sources of information

Social Media 69 (20.9)
Local mass Media 53 (16.1)
Ministry of health 137 (41.5)
World Health Organization 71(21.9)
Satisfaction with the available 4.2(1.0
information on COVID-19 mean (SD)

Protective measures

Wearing mask 30 (18.0)
Washing hands 140 (83.8)
Avoiding handshake 105 (62.9)
Keeping distance for one meter 82 (49.1)
Avoiding sharing eating utensils 38 (22.8)
Doing nothing 16 (9.6)
Home stay less than 12 hours per

daya 107 (63.7)
Not going outside at all 61 (36.3)

A: One participant stayed at home for up to 18 hours per day.

Only 9.6% of the participants did not use protective
measures and wearing a mask was less common. Handwashing,
avoiding hand shake, and keeping a one-meter distance were
commonly used by most participants (Table 4). There were no
significant differences in the scores of psychological trauma and
psychological distress among those using different protective
measures. Only those who avoided sharing eating utensils
at household expressed a statistical significant difference in
psychological trauma t(54.6) = —2.18, p = 0.034. The scores
of psychological trauma and psychological distress significantly
varied among those with partial and complete compliance with
stay-at-home orders t(127.8) = 2.50, p = 0.014 and t(127.2) =
2.21, p = 0.029, respectively.

As shown in Table 5, psychological distress and psychological
trauma were strongly correlated. While psychological
distress significantly correlated with age, marital status, and
employment; psychological trauma correlated only with
education among all sociodemographic factors. Monthly income
was not correlated with either distress or trauma (p > 0.05,
Supplementary Material). Both psychological distress and
psychological trauma positively correlated with perceived
vulnerability to COVID-19 and negatively correlated with
perceived health status and perceived possibility of personal
recovery. Psychological trauma negatively correlated with home
stay and confidence in diagnostic methods of COVID-19.
Perceiving COVID-19 as a worrisome condition correlated
with psychological trauma (r = 0.155, p = 0.045) but not with
psychological distress (Supplementary Material). Satisfaction
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TABLE 5 | Correlations among trauma,

psychological distress, sociodemographic characteristics, and perception of vulnerability to COVID-19.

Variables 1 2 3 4 5 6 7 8 9 10 11
1. DASS-21 -

2. IES-R 0.714* .

3. Age —0.240" —-0.097 -

4. Sex —0.054 —0.079 0.122 -

5. Marital status 0.248* 0.081 —0.615"* 0.014 -

6. Education 0.064 0.1565* —-0.146  -0.176 0.077 -

7. Employment 0.184* 0.144  -0.366™ -0.271*  0.180* 0.037 -

8. Perceived health status —0.400* —0.348"* 0.070 —0.061 —0.069 0.005 —0.058 -

9. Perceived vulnerability to COVID-19 0.297**  0.236™  0.033 0.052 0.024 —0.143 —0.064 —0.200** -

10. Confidence in diagnostic methods of COVID-19 —0.150  —0.180* 0.070 0.025  —0.064 0.110 —0.100 0.298* —0.163* -

11. Perceived possibility of personal recovery —0.208" —0.289** —0.096 —0.037 0.073 -0.082 —-0.013 0.396** 0.236** —0.180* -
12. Home stay —0.151 —-0.180* 0.231**  0.367** —0.075 0.053 0.117 0.052 0.097 -0.75 0.097

*, **: Correlation is significant at the level of 0.05 and 0.01, respectively.

with the available information on COVID-19 was negatively
correlated with psychological distress and COVID-19-related
trauma (r = —0.247 and —0.255, p values = 0.001). Psychological
trauma negatively correlated with lack of use of any protective
measures (r = —0.187, p = 0.015) and positively correlated with
not sharing eating utensils at household (r = 0.180, p = 0.020).

After trimming most non-significant variables and paths,
the SEM path analysis model predicting psychological trauma
and psychological distress (Figure 1) had excellent fit on all
fit measures (x> (16) = 13.1, p = 0.665, CFI 1.00,
TLI 1.02, RMSEA = 0.00, SRMR = 0.04). The model
accounted for 19.0 and 59.0% of the variances in psychological
trauma and psychological distress, respectively. As shown in
Figure 1, perceived health status and vulnerability to COVID-
19 were strong predictors of COVID-19-related trauma and
psychological distress. Age, marital status, and COVID-19-
related trauma predicted psychological distress, with the later
expressing the strongest effect. Stay-at-home had a significant
direct negative effect on COVID-19-related trauma and a
significant indirect negative effect on psychological distress
mediated by COVID-19-related trauma (p = —0.107, 95% CI:
—0.177 to —0.038, p = 0.017).

Perceived vulnerability to COVID-19 had a strong indirect
effect on psychological distress via COVID-19-related trauma
(B = 0.112, 95% CIL: 0.039 to 0.184, p = 0.009); it also
mediated the indirect effect of perceived health status on COVID-
19-related trauma (B = —0.033, 95% CI: —0.078 to —0.007,
p = 0.022). COVID-19-related trauma mediated the indirect
effect of perceived health status on psychological distress (f
= —0.240, 95% CIL: —0.324 to —0.163, p = 0.001). Although
age had no significant effect on perceived health status, it
exerted significant indirect effects via perceived health status on
perceived vulnerability to COVID-19 and perceived likelihood of
recovery in case of contracting the disease (B = —0.024, 95% CI:
—0.065 to —0.004, p = 0.047) and (B = 0.046, 95% CI: 0.008
to 0.106, p = 0.048), respectively. The indirect effects of age on
psychological distress and psychological trauma were marginal
(p = 0.082 and 0.074, respectively). Having a co-morbid chronic

physical disease expressed significant indirect effects on perceived
vulnerability to COVID-19, perceived likelihood of recovery in
case of contracting the disease, COVID-19-related trauma, and
psychological distress via perceived health status (B = 0.050, 95%
CI: 0.014 to 0.108, p = 0.016), (B = —0.096, 95% CI: —0.172 to
—0.049, p = 0.000), (B = 0.085, 95% CI: 0.027 to 0.151, p = 0.010)
and (B = 0.086, 95% CI: 0.022 to 0.150, p = 0.018), respectively.

DISCUSSION

To our knowledge, this is the first study to examine COVID-19-
related psychological trauma and psychological distress among
Arab patients with psychiatric disorders. COVID-19-related
psychological trauma was evident, especially among patients with
depression and sleep disorders, and it was a strong predictor of
distress. Feeling down-hearted and blue, a depressive symptom,
was the most reported distress symptom. Psychological distress
was common among patients who were young, unemployed,
and single. Staying at home was protective against COVID-19-
related psychological trauma and psychological distress. Most
participants perceived COVID-19 as a worrisome condition, and
those with high perceived poor health status, high perceived
vulnerability to COVID-19, and low perceived chance of recovery
in case they contract the disease were more likely to exhibit high
psychological distress scores.

Although no statistically significant differences in
trauma and distress scores were noted between genders
(Supplementary Materials), age was a significant negative
predictor of psychological distress in our sample, which is
consistent with several studies reporting higher distress among
youth during the pandemic (3, 9, 37, 72). Age is an important
factor that is closely linked to several other interrelated variables
(e.g., education, marital status, employment, health status,
loneliness, etc.) (70). For example, age was negatively correlated
with marital status and employment, which were both positively
correlated with COVID-19-related trauma (Table 5). As noted
above, age exerted an indirect negative effect on perceived
vulnerability to COVID-19 and an indirect positive effect on
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FIGURE 1 | Structural equation path model predicting COVID-19-related psychological trauma and psychological distress in Arab patients with psychiatric disorders.

perceived likelihood of recovery should the patients contract
COVID-19. Age was also negatively associated with obtaining
COVID-19-related information from the website of the WHO
and the Ministry of Health (Supplementary Material). In
fact, age along with marital status, educational level, and
professional status are reported to affect resilience scores among
the general public in several countries during COVID-19, with
age expressing the strongest effect among all sociodemographic
variables (37). Thus, interventions designed to mitigate COVID-
19-related trauma may consider young age as a key effector,
especially when it is associated with unemployment, low
education, and single marital status.

Contrary to expectations and reports associating high
COVID-19 related distress with chronic non-infectious diseases
(61), having a chronic physical disorder was not directly
associated with COVID-19-related distress or trauma. This may
be attributed to the fact that many patients with chronic disorders
may enjoy good health, especially when they stick to a healthy
lifestyle (adequate exercise, diet, and sleep) (73). This logic may
be true given that having a chronic physical disorder negatively
predicted perceived health status and exerted indirect effects
through that variable on psychological trauma and COVID-19-
related distress as well as perceived vulnerability to COVID-
19. In line, high levels of psychological distress are reported to
prevail when physical disorders are associated with poor health
status and low wellbeing such as during periods of active disease
(52, 74). In addition to its mediating effect, perceived health

status was also a direct predictor of both psychological distress
and COVID-19-related trauma. Consistent with our findings,
Chinese psychiatric patients with poor physical health expressed
more depressive, anxiety, and stress symptoms (44). Likewise,
a systematic review pinpoints perceived poor physical health
as a predictor of distress among the general public, healthcare
providers, and COVID-19 patients (43). Overall, patients with
physical co-morbidities, especially those with perceived poor
physical health, may be at high risk for COVID-19-related
trauma and distress.

Among different psychiatric diagnoses, COVID-19-related
trauma symptoms were significantly higher among patients
diagnosed with depressive disorder and sleep disorders, which
were also comorbid with one another. This finding is consistent
with those of an Italian study reporting an association between
low sleep quality and high distress in the general public
exhibiting COVID-19-related PTSD (72). In fact, a meta-
analysis involving cross-trait meta-analysis and Mendelian
randomization analysis reports 29 loci shared between PTSD
and major depressive disorder, along with a causal effect of
genetically determined depressive phenotypes on PTSD. The
authors concluded that PTSD, from a genetic point-of-view,
is likely to be a subtype of depressive disorders (75). Taken
together, depressed patients, particularly those with symptoms
of dysfunctional sleep would require special immuno-psychiatric
attention in order to prevent the development of COVID-19-
related trauma.
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Staying at home is reported to contribute to loneliness,
decreased social support, and dysphoric mood (23, 24, 36).
Contrary to our expectations, prolonged stay-at-home was
protective against psychological trauma and distress. This
could be related to alleviation of COVID-19 phobia secondary
to reduction of direct contact with others (e.g., at work,
supermarkets, etc.). In this context, young Italian people who
worked outside their domicile during COVID-19 strict lockdown
are reported to exhibit higher levels of anxiety and stress
than the general public (3). It is also possible that trauma
and distress symptoms were low in those with complete
compliance with stay-at-home orders due to family interactions
and social connectedness associated with large family size—
predominantly, more than half the respondents came from
families comprising more than 6 members. In support of this
view, living with others or in a rural area, having greater
social support and more close friends are documented protective
factors against loneliness during COVID-19 in the UK (36).
In line, perceived social support is reported to moderate the
relationship between loneliness and anxiety during COVID-19 in
China (76). Longitudinal data indicate that adolescents adhering
to stay-at-home orders who feel socially connected are less prone
to depression/anxiety, COVID-19 worries whereas those with
online learning difficulties, increased conflict with parents, and
COVID-19 worries experience an increase in mental health
problems during the COVID-19 lockdown (16). On the other
hand, data from Canada show that the presence of children under
the age of 18 in the household is associated with increased alcohol
use, suicidal ideation, parent conflicts with children, domestic
violence, worsening of children’s mental health as well as more
frequent positive interactions with their children and feelings of
closeness due to the pandemic (21).

Crowdedness during the confinement period may contribute
to distress; however, the perception of human sounds is reported
to be context-specific (22). In this study, family size was positively
associated with the type of household (r = 0.359, p < 0.01), with
the majority of the respondents living in villas or in a floor on a
villa. Thus, the housing conditions would provide plenty of space
and privacy. In line, compared with house dwellers, apartment
dwellers experience more exposure to mechanical sounds, which
is associated with lower self-reported health and lower restorative
quality of the home (feeling away) during the lockdown (22).

Although none of the respondents worked in the medical field,
some patients had a family member working in the medical field.
However, those patients expressed no variation in COVID-19-
related trauma or distress scores, which is contradictory to what
is reported in the literature (3). This finding would be interpreted
within the context of data collection, which took place during
the beginning of the confinement period where the number of
patients infected with COVID-19 in the entire Saudi Arabia was
around 1000. Thus, it is possible that family members working in
the medical field may had less contact with COVID-19 patients,
entailing less vicarious trauma (4).

Strength, Implications, and Limitations
This study is the first to describe the psychological impact
of COVID-19 and its correlates among Arab patients with

psychiatric disorders. It examined psychological distress: non-
specific negative emotions of combined feelings of anxiety and
depression, which are closely associated with mental disorders
(77). This is because the DASS-21 is not a diagnostic measure,
and it primarily captures psychological distress rather than
discrete symptoms of depression or anxiety (78). In line, a
meta-analysis states that the reported incidence of depression
and anxiety during the pandemic as assessed by various
specific diagnostic measures (e.g., Generalized Anxiety Disorder,
Hamilton Depression Scale, etc.) is highly heterogenous (79).

The findings identified some of the key risk factors of
mental health consequences of COVID-19, which may inform
immuno-psychiatric and resilience promoting efforts toward
patients with psychiatric disorders, who represent one of the
most vulnerable groups to COVID-19 and its adverse effects.
The results highlight the importance of screening (e.g., online,
on the phone) patients with psychiatric disorders for COVID-19-
related trauma as well as symptoms of distress in order to mitigate
mental health risks among those patients. Vulnerable individuals
who may need special support are mainly those who are young,
single, unmarried, with physical comorbidities, poor perceived
physical health, and high perceived vulnerability to COVID-19.
Patients diagnosed with major depression and sleep disorders are
particularly vulnerable to COVID-19 trauma.

This study also has a number of limitations, which may
limit the generalizability of the findings: cross-sectional design,
selection bias (by recruiting only educated patients who use
social media from a single Arab country), social desirability bias
(self-reported data), and recall bias. Psychiatric diagnoses were
self-reported, even though they were indicated to be performed
by psychiatrists. Because of noted psychiatric comorbidities, it
was not possible to investigate the contribution of the main
psychiatric diagnosis to COVID-related distress and trauma in
SEM. However, collecting data through an online survey was
the only convenient way because face-to-face contacts were
strictly forbidden during the confinement period. It is worth
mentioning that data collection took place early during the
pandemic while research signifies a temporary increase in mental
symptomatology at the initial periods of the pandemic followed
by a drop by mid-2020 to the levels reported before the pandemic
(35). In addition, the pre-COVID-19 level of psychological
distress in the current sample has not been assessed, which makes
us unable to affirm that distress estimated is purely attributed to
the pandemic. Therefore, the results must be interpreted with
caution. Meanwhile, the pandemic is ongoing and the need
to ensure prompt provision of adequate healthcare to acute
psychiatric patients remains immense.

CONCLUSION

COVID-19-free patients with psychiatric disorders endorse
COVID-19-psychological trauma, and subsequently experience
psychological distress. Experiencing symptoms of dizziness,
sore throat, and difficult breathing was associated with
higher COVID-19-related trauma and distress. Patients
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were up to date with the latest information about COVID-
19 mortality and treatment, and the ministry of health was
the main source of information in addition to the WHO
and social media. Satisfaction with information available
about COVID-19 did not correlate with distress or trauma.
Patients largely complied with protective measures, and
trauma symptoms were higher among those not sharing their
eating utensils at household. Sociodemographic variables (age,
marital status, and employment), perceived health status,
and beliefs about risk of infection and chances of personal
recovery significantly predicted distress and trauma. Staying
at home was protective against COVID-19 trauma and
emotional reactions.

To prevent mental health consequences, the findings suggest
that more research attention should be directed toward
fostering adaptive coping among young, unemployed, and
single patients, especially those with depression and sleep
disorders as well as those with physical disorders who perceive
their physical health as poor or perceive themselves more
vulnerable to COVID-19. Research is needed to investigate
whether psychological distress in Arab psychiatric patients
is associated with COVID-19-related conspiracy theories as
well as burdensome consequences of the outbreak such as
difficulties with access to healthcare services as well as
availability of job/income, food, support system, etc. Longitudinal
investigations are required to inform whether the emotional
reaction of psychiatric patients changes over the course of
the pandemic.
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In the ongoing situation, when the world is dominated by coronavirus disease 2019
(COVID-19), the development of self-care programs appears to be insufficient, while their
role in mental health may be crucial. The aim of the study was to evaluate the associations
between self-care activities and depression in the general Slovak population, but also in
its individual gender and age categories. This was achieved by validating the self-care
screening instrument, assessing differences, and evaluating the associations using
quantile regression analysis. The final research sample consisted of 806 participants
[males: 314 (39%), females: 492 (61%)] and data were collected through an online
questionnaire from February 12, 2021 to February 23, 2021. Patient Health Questionnaire
(PHQ-9) for depression (o = 0.89) and Self-Care Activities Screening Scale (SASS-14)
[health consciousness (HC) (a = 0.82), nutrition and physical activity (NPA) (o = 0.75),
sleep quality (SLP) (e = 0.82), and interpersonal and intrapersonal coping strategies
(ICS) (a = 0.58)] were used as screening measures. Mild depressive symptoms were
found in 229 participants (28.41%), moderate depressive symptoms in 154 participants
(19.11%), moderately severe depressive symptoms in 60 participants (7.44%) and severe
depressive symptoms in 43 participants (5.33%). The main findings revealed the fact that
individual self-care activities were associated with depression. This supported the idea
that well-practiced self-care activities should be an immediate part of an individual’s life in
order to reduce depressive symptoms. Sleep quality played an important role, while HC
indicated the need for increased attention. Other dimensions of self-care also showed
significant results that should not be overlooked. In terms of depression, females and
younger individuals need targeted interventions. The supportive educational intervention
developed based on the self-care theory can help manage and maintain mental health
during a stressful period, such as the COVID-19 pandemic. Health policy leaders should
focus on health-promoting preventive self-care interventions, as the demand for them
increases even more during the pandemic.

Keywords: depression, mental health, health consciousness, nutrition and physical activity, sleep quality, coping
strategies, COVID-19, self-care behavior
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INTRODUCTION

With the onset of coronavirus disease 2019 (COVID-19), people’s
daily lives changed within a few days as daily routines were
interrupted and people were locked up at home. In this context,
the ongoing COVID-19 pandemic represents a health burden not
only in terms of the spread of a life-threatening infection, but also
serious psychological consequences (1-4). The fear of infection
as well as sudden changes in everyday life play a major role
in this situation. Many countries have imposed strict measures
and restrictions to successfully defeat COVID-19, with lockdown,
quarantine, and isolation being the main strategies for victory (5).
On the other hand, isolation and social distance are factors that
increase the risk of poor mental health (6). Moreover, individuals
had to face an unknown disease, worries about transmission,
insecurity, but also new realities such as wearing a mask, home
office, or home schooling (7, 8). In this way, evidence has shown
that people are less able to control critical situations and manage
stressful events related to severe acute respiratory syndrome
compared to the stressful events of everyday life (9). Based on
all these findings, the COVID-19 pandemic can be considered as
a global trauma with consequences for mental health (6, 10).

From a mental health perspective, depression is a huge
burden on health (11). In Slovakia, together with the COVID-
19 pandemic, depressive symptoms also appeared across the
population (12, 13), while depression is considered not only
a health but also an economic burden in this country (14).
In addition, it has been proven that Slovak family members
of patients in intensive care units report a higher prevalence
of depression (15), which can also be expected in COVID-
19 disease. Young people, patients as well as females can
be considered as risk and vulnerable groups in this country
(16-20). On the other hand, there is little evidence among
the general Slovak population, which was confirmed by the
results of a new international study conducted by Zhang
et al. (21). Although depression is a well-examined problem in
Europe (22, 23), Slovakia is a European country that has long
overlooked and neglected this serious health problem. There
is an obvious insufficiency in the field of research, but also
in the field of implementation of prevention and treatment
strategies in practice (24). This is reflected in the lack of evidence-
based interventions.

Following the above-mentioned facts, it should also be noted
that the mental health of the population plays an important
role in the success or failure of pandemic management, public
policies and health measures to overcome the pandemic, but
also in the success of communicating the importance of the
measures, vaccination and COVID-19 risks (25). In this context,
self-care behavior is considered to be one of the main strategies
to eliminate not only the transmission of infection but also
the psychological effects of the COVID-19 pandemic (26).
Self-care covers a range of activities and approaches that an
individual pursues to maintain physical and mental health, as
well as to manage ill health (27). In these activities, individuals
are encouraged by their self-care abilities, which represent the
fundamental pillars of self-care, and by their self-efficacy, which
facilitates the acquisition of the desired effects (28). According to

Butler et al. (29), there are two objectives of self-care, namely to
protect or manage stress and other negative situations, but also
to maintain or enhance well-being and overall functioning. The
authors also stated six life domains that need attention in terms
of self-care activities: physical, professional, relational, emotional,
psychological, and spiritual (29).

The lack of research efforts in Slovakia can be observed not
only for depression, but also for self-care activities. In other
words, this issue as a whole is not adequately researched in
Slovakia. There is limited evidence on self-care behavior, while
previous studies have focused mainly on professional helpers as
a risk population group (30-32). The authors of these studies
emphasized that increased and continuous attention is needed
to promote the value of self-care behavior in this country. At
the same time, they stated that health status plays an important
role in self-care behavior (31, 32). The foreign evidence has
shown that improvements in physical health, vitality, social
functioning, emotions, and mental health can be expected if self-
care interventions are involved in individuals’ lives (33). Thus,
the benefits of self-care activities are unquestionable (34) and
their practice can be reflected in increased satisfaction (35). In
this way, self-care is an important aspect of health promotion
aimed at improving population health and well-being (33, 36).
Self-care activities, as part of hygiene practices, are effective in
coping with stress and preventing health problems, while the
motivation to act and include self-care elements into daily routine
plays an important role (37).

Bearing in mind the evidence presented above, it can be
assumed that self-care activities are a core of mental health,
especially in the stressful period of the COVID-19 pandemic. The
main components of the self-care conceptual model take into
account health literacy and self-awareness, health consciousness
(HC), knowledge, mental well-being, healthy eating, physical
activity, good hygiene, and risk avoidance (36, 38). Among these
components, sleep quality (SLP) appears to be an important
predictor of mental health and well-being, while physical and
nutrition activity also plays a significant role (39). In terms of
depression, several self-care activities, such as SLP, seemed to be
inversely associated with this serious mental disorder (40). In
this context, self-care behavior can be considered a predictor of
depression (39).

In various countries, the presented issue has been examined
mainly in terms of the role of depressive symptoms in self-
care activities (41-44), but research area lacks knowledge about
the role of self-care activities in depression (39, 40). Thus, this
study contributes to addressing the limitations in the current
literature by providing a better understanding of the problem.
At the same time, international research has largely focused on
patients rather than the general population, while the analyzes
have covered only some of the activities that fall within the
concept of self-care behavior. All these facts were the motivation
for the authors of this study, which enriches scientific knowledge
as such. It should also be noted that similar research has not yet
been carried out in Slovakia. The presented study focuses on the
associations between self-care and depression in a non-patient
sample with respect to the whole concept of self-service activities.
The resulting insights are of great importance for public health
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in Slovakia, and the findings provide guidance to public health
leaders in improving mental health and promoting self-care. This
research is particularly needed during the COVID-19 pandemic,
which left trauma in the lives of individuals.

METHODOLOGY

The aim of the presented study was to evaluate the associations
between self-care activities and depression in the general Slovak
population, but also in its individual gender and age categories.

Measures

The analytical procedures included a four-factor measure related
to the concept of self-care, that is Self-Care Activities Screening
Scale (SASS-14) (38). This instrument was developed to screen
specific self-care activities during the COVID-19 pandemic
with regard to HC and consists of the following dimensions
(subscales): (i) health consciousness—HC (a = 0.82), (ii)
nutrition and physical activity—NPA (a 0.75), (iil) sleep
quality—SLP (o = 0.82), and (iv) interpersonal and intrapersonal
coping strategies—IICS (o = 0.58). The SASS-14 items offered
possible responses using a 6-point Likert scale (numerical
coding): (1) never, (2) very rarely, (3) rarely, (4) occasionally, (5)
very frequently, (6) always. The higher the total and subscales
scores, the higher the frequency of self-care activities performed
by individuals.

The second measure was represented by the Patient Health
Questionnaire (PHQ-9) for screening depression (45). This
brief instrument in the form of a self-report questionnaire is
able to diagnose not only depressive symptoms but also the
severity of depression. The PHQ-9 instrument was selected based
on its acceptance and common use in the professional and
scientific community. The following responses were provided
to PHQ-9 items (numerical coding): (1) not at all, (2) several
days, (3) more than half the days, (4) nearly every day. The
participants’ responses recorded the period of the past 2 weeks
before completing the questionnaire. The instrument provides
a total score ranging from 9 to 36 with thresholds: 14-18 mild
depressive symptoms, 19-24 moderate depressive symptoms,
25-29 moderately severe depressive symptoms, >29 severe
depressive symptoms. Thus, the higher the total score, the
more severe the depression. Cronbach’s o was 0.89 (confidence
interval—CI: 0.88-0.90).

Participants and Data Collection

A total of 958 responses were obtained, 152 of which were
excluded due to non-compliance with criteria such as approved
consent to participate in the survey, age over 18 years, but also
due to system error, incomplete data, and irrelevant responses.
Thus, 806 participants were included in the final research
sample. In addition to screening measures presented above,
the questionnaire also collected various socio-demographic
information about participants. In terms of gender, there were
314 males and 492 females. Age was expressed using generational
categories: participants born before 1980 (>41 years) = 176,
between 1980 and 1989 (32-41 years) = 113, between 1990 and
1999 (22-31 years) = 427, in 2000, and later (<22 years) =

90. Females and young adults were slightly predominant in the
research sample, but this limitation should not be considered
as a bias that could significantly impair the results. In terms of
social status, students slightly predominated (full-time student
364, pensioner (old-age, disabled, etc.) = 26, maternity
leave/guardianship = 18, unemployed = 31, entrepreneur = 50,
employed = 317).

Data were collected through an online questionnaire from
February 12, 2021 to February 23, 2021. Thus, the collection
took 12 days, which can be considered a strength of research,
as possible externalities during the pandemic with changing
conditions were minimized. The subjects were the adult Slovak
population. The data collection process was based on quota
selection respecting gender, age and social status. The effort was
to achieve a proportionally divided sample by gender. In terms of
social status, a maximum of 30% of students, 50% of workers,
and a maximum of 20% of other categories were expected. In
terms of age, it was expected that 10% of participants were born
in 2000 and later, while in the other three categories there was
an effort to achieve approximately proportional representation.
Some deviations from the country population could be observed,
i.e., young people, females and students predominated. This can
be considered a limitation of the study. On the other hand, the
data collection was completed after 12 days as planned, because
the risk of skewing results due to external social influences was
more severe than the risk of some deficiencies in the sample. The
time of collection was considered to be the most serious attribute
of the negative effects on the sample during the pandemic.

The questionnaire was freely shared, but also promoted
on the social network Facebook, while the target audience
was controlled. Subsequently, the questionnaire was distributed
to groups on the social network with a specific request for
completion. Similar requests were sent by emails, which were
obtained from publicly available databases.

Governance and Ethics

The study was conducted according to the guidelines of
the Declaration of Helsinki (46). The research was approved
by the Ethics Committee of the Clinical Trials Services,
USP TECHNICOM, Technical University of Kosice, Slovakia
(Ref. 02/03/2021 IG Bioinformatics). At the beginning of the
questionnaire, all participants received the same information
about the research and they were provided with information
about their rights and anonymity. All participants included in the
research confirmed their informed consent. The participants did
not receive any financial reward.

Statistical Analysis

The following statistical approach was selected to meet the main
aim of this study. The characteristics of the central tendency
(mean, median) were used for the statistical description. The
level of reliability was verified by Cronbach’s a. Non-parametric
tests of differences (Wilcoxon signed-rank test, Kruskal Wallis
test) were applied to evaluate possible differences in self-
care activities and depression between individual population
categories. The preference for non-parametric statistical methods
was conditioned by the fact that several variables or groups of
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TABLE 1 | Description of the data.

LV ID MVID Questionnaire item Mean Median Cr o (Cl)
HC HC 1 | am alert to changes in my health 4.84 5 0.82
HC 2 | am usually aware of my health 5.25 5 (0.81-0.84)
HC 3 | reflect about my health a lot 4.35 5
HC 4 | know my inner feelings about my health 4.95 5
HC 5 | am constantly examining my health 3.73 4
NPA NPA 1 | do physical activity (some sport, yoga, or dance) for at least 30 min a day 4.06 4 0.75
NPA 2 | eat three servings of fruit and two of vegetables daily 4.36 5 (0.72-0.75)
NPA 3 | think | am eating better than | used to (less sugar, salt, fried snacks, or precooked food) 4.06 4
NPA 4 I’'m drinking an average of eight glasses of water a day 4.56 5
SLP SLP 1 | sleep 7-8h a day 4.68 5 0.82
SLP 2 | think that my rest is of quality 4.41 5 (0.79-0.84)
IICS IICS 1 | am learning to do new things like: playing an instrument, sports, practicing a new language, 3.80 4 0.58
cooking, painting, new apps, video games, etc.
IICS 2 | actively participate in the initiatives of my community (e.g., clapping, singing, playing music, 2.53 2 (0.35-0.63)
offering my support in what | could help, etc.)
IICS 3 | am finding moments to be more connected to myself (I observe, write, or reflect on my 4.25 4
thoughts, emotions, or behaviors)
PHQ-9 PHQ-9 1 Little interest or pleasure in doing things 2.14 2 0.89
PHQ-9 2  Feeling down, depressed, or hopeless 2.02 2 (0.88-0.90)
PHQ-9 3 Trouble falling or staying asleep, or sleeping too much 1.92 2
PHQ-9 4  Feeling tired or having little energy 2.33 2
PHQ-95 Poor appetite or overeating 1.81 1
PHQ-9 6 Feeling bad about yourself—or that you are a failure or have let yourself or your family down 1.74 1
PHQ-97 Trouble concentrating on things, such as reading the newspaper or watching television 1.95 2
PHQ-98 Moving or speaking so slowly that other people could have noticed? Or the opposite —being 1.32 1
so fidgety or restless that you have been moving around a lot more than usual
PHQ-99 Thoughts that you would be better off dead of or hurting yourself in some way 1.37 1

LV, latent variable; MV, manifest variable, Cr a, Cronbach’s o, Cl, confidence interval; HC, health consciousness; NPA, nutrition and physical activity; SLF, sleep quality; lICS, interpersonal

and intrapersonal coping strategies; PHQ-9, patient health questionnaire.

variables did not meet the conditions for the use of parametric
tests (normality, homogeneity of variances). Correspondence
analysis was performed using Pearson’s x2-test. Finally, the
associations between self-care activities and depression were
verified using quantile regression (Percentile: . = 0.25, 0.50,
0.75). Quantile regression analysis was preferred over other
regression models, as this method is able to minimize the risk
of skewing results due to identified deficiencies in the sample
(deviations from the population).

The analytical calculations were performed using the
programming language R v 4.1.1 (RStudio, Inc., Boston, MA,
USA) and SPSS v 26 (Armonk, NY: IBM Corp.).

RESULTS

This section presents the main results and their interpretation.
The results were obtained through several analytical procedures,
including a statistical evaluation of the validity of the SASS-14
instrument, an assessment of the differences in the measured
scores between gender and age categories, as well as a statistical
examination of the associations between self-care activities
and depression. At the beginning, a description analysis and

a difference analysis were performed in order to provide a
more detailed view of the analyzed data. Subsequently, a
correspondence analysis focused on the links between gender-
age characteristics, self-care activities in selected dimensions,
and depression. At the end of this section, the main results
of a quantile regression analysis were offered to determine the
associations between self-care activities and depression.

Table 1 provides an overview of the latent variables (LV),
which consist of manifest variables (MV) with the relevant
identification number (ID), as well as their full wording. These
LVs were included in the subsequent analyzes and were formed
by the arithmetic mean of the individual MVs of the SASS-14
instrument and the sum of the PHQ-9 instrument. The measures
of central tendency (mean, median) are offered for individual
items of the questionnaire.

As stated in the methodology, the SASS-14 questionnaire
items were scored in the interval 1 (never) to 6 (always), which
means that the higher the number, the more frequent the specific
self-care activity. In general, the mean and median values of the
self-care activities ranged from 4 to 5 (Table1). This finding
revealed the fact that Slovak participants performed individual
self-care activities occasionally or very frequently during the
COVID-19 pandemic. The only exception was participation in
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FIGURE 1 | Frequency of depressive symptoms among Slovak participants.
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the initiatives of participants’ community (IICS 2), which was
very rare among participants (mean = 2.53; median = 2). On
the other hand, health awareness was very frequent among
participants (HC 2: mean = 5.25). Self-care behaviors such as
alertness to changes in health (HC 1) or knowledge of inner
feelings about health (HC 4) were also frequent. The PHQ-9
questionnaire items for depression were scored from 1 (not at all)
to 4 (nearly every day). As can be seen, the mean values ranged
from 1.32 to 2.33, indicating that Slovak participants reported
individual depressive symptoms in several days during the past
2 weeks.

Based on the values of Cronbach’s o, the reliability level
could be considered acceptable in almost all cases analyzed.
Only an item concerning IICS proved to be weaker in terms of
reliability, and this could be considered as a certain limitation of
the research.

Figure 1 provides more detailed information on depressive
symptoms in Slovakia, while participants were assigned to one of
five categories based on their depression score (PHQ-9). As can

be seen, no depressive symptoms were found in 320 participants
(39.70%). On the other hand, 229 participants (28.41%)
reported mild depressive symptoms, 154 participants (19.11%)
reported moderate depressive symptoms, 60 participants (7.44%)
reported moderately severe depressive symptoms and 43
participants (5.33%) reported severe depressive symptoms. The
results are also presented in terms of social status.

The following analyzes included the average scores of
individual self-care activities (HC, NPA, SLP, and IICS) and
the depression score (PHQ-9) as the sum of the values in
the individual items. This approach was in line with the
recommended procedure for adjusting selected scales.

Figure 2 shows self-care activities and depression in box plots,
as well as the results of difference tests. This allows a closer look
at the examined indicators. On this basis, significant differences
between individual age categories and between gender categories
were found in SLP, IICS, and depression (PHQ-9). This justifies
the idea of examining the associations between self-care activities
and depression in age and gender classifications. In terms of
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gender, females reported significantly higher levels of depression
than males. Females also reported more self-care activities such
as IICS and SLP. From an age perspective, younger participants
were more prone to depression, and they reported more self-care
activities such as IICS and SLP. Accordingly, significantly less
IICS and SLP were observed among older participants aged 32
years and over (age categories: >41 years, 32-41 years).

Figure 2 also points to the median values of the indicators in
individual population groups. The median value of 15 was found
for all participants, which means mild depressive symptoms. Mild
depressive symptoms were also common for females (median =
16), but not for males (median = 13). The youngest participants

reported mild depressive symptoms, but their median score was
on the verge of mild and moderate depression (median = 18).
This was not the case for the oldest participants (median = 13).
The following correspondence analysis was used to assess
the links between self-care activities, depression, and gender-
age characteristics. The identification of the closest links can be
important from a public health point of view, as it more precisely
defines the population group to which increased attention should
be paid. Self-care and depression indicators were transformed
into percentiles (<25th perc., 25th—50th perc., 50th—75th perc.,
>75th perc.) and gender-age categories were merged (oldest
males: M and >41 years, older males: M and 32-41 years,

Sleep quality
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FIGURE 3 | Correspondence map—sleep quality (SLP) and gender-age characteristics.
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FIGURE 4 | Correspondence map—interpersonal and intrapersonal coping strategies (IICS) and gender-age characteristics.

younger males: M and 22-31 years, youngest males: M and <22
years, oldest females: F and >41 years, older females: F and 32-
41 years, younger females: F and 22-31 years, youngest females:
F and <22 years). Based on the results, there was no significant
link in terms of HC (2 = 23.89, p-value = 0.298) and NPA (x? =
15.41, p-value = 0.802). In contrast, significant links with gender-
age characteristic were identified for SLP (x? = 34.34, p-value
= 0.033), IICS (x* = 48.03, p-value = 0.001), and depression
(PHQ-9: x? = 76.00, p-value = <0.001). These links are shown
in Figures 3-5.

With a focus on Figure 3, which is devoted to SLP and
gender-age characteristics, several links could be observed. It is

clear that younger participants showed higher SLP compared
to older participants. In other words, younger participants were
concentrated around the higher SLP. It is also evident that
females aged 32-41 years appeared as a distant group.

Figure 4 deals with IICS and gender-age characteristics. It
was possible to identify closer links than in the previous
figure. The three closest links were found, namely the oldest
males (>41 years) were concentrated around the lowest IICS
(<25th perc.), younger males (22-31 years) were concentrated
around the moderate IICS (25th—50th perc.), and the youngest
females (<22 years) were concentrated around the highest IICS
(>75th perc.).
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Finally, the closest links were observed in Figure 5, which
deals with depression (PHQ-9) and gender-age characteristics.
It was possible to highlight the link of the oldest males (>41
years) with the lowest depression (<25th perc.), but also the link
of the youngest females (<22 years) with the highest depression
(>75th perc.).

The purpose of the following quantile regression analysis
was to evaluate the associations between self-care activities and
depression. In this analysis, depression, as a dependent variable,
was divided into quartiles (25th percentile, 50th percentile,
75th percentile). Prior to the application of the analysis, the
assumption of multicollinearity was evaluated, while the value of

the variance inflation factor did not exceed the limit value of 10
in any of the analyzed cases.

Based on the results of the quantile regression analysis
shown in Table 2, several significant associations could be
confirmed. For all participants, IICS and HC were positively
associated with the lowest depression (A = 0.25). There were
negative associations between SLP and the lowest depression
in all participants, males and females. For females, it was also
possible to observe that HC was positively associated with the
lowest depression.

Consequently, SLP was negatively associated with moderate
depression (A = 0.50) in all participants, the oldest participants

Frontiers in Public Health | www.frontiersin.org

January 2022 | Volume 9 | Article 803815


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Gavurova et al.

The Role of Self-Care in Depression

TABLE 2 | Quantile regression analysis—associations between self-care activities and depression for all participants and their categories by age and gender.

Coef All <1980 1980-1989 1990-1999 2000+ Males Females
(>41 years) (32-41 years) (22-31 years) (<22 years)
r=0.25
(Intercept) 10.34% (1.36) 9.45T (2.72) 12.08** (4.74) 2.59** (4.88) 16.07*** (5.97) 10.8" (2.15) 11.617 (2.02)
IICS 0.57** (0.26) 0.2 (0.63) 0.22 (0.75) 0.41(1.18) 0.52 (1.02) 0.25 (0.41) 0.63* (0.36)
HC 1*** (0.31) 0.65 (0.74) 0.59 (0.83) 0.57 (1.07) 1.12 (1.36) 0.59 (0.47) 1.48*** (0.48)
NPA —0.31(0.26) -0.13(0.7) 0.2 (1.02) 0.39 (-0.3) -0.88 (1.13) —0.05 (0.42) —0.21(0.38)
SLP -0.86" (0.25) —0.53 (0.65) —1.18(0.76) 0.42 (—2.23) -1.13(0.8) -0.75** (0.37) -1.53% (0.35)
Pseudo R? 0.038 0.035 0.052 0.021 0.058 0.033 0.055
»=05
(Intercept) 15.591 (1.89) 9.65*** (3.31) 17.34*** (6.36) 3.15*** (5.62) 16.35** (7.01) 11.841 (2.64) 15.241 (2.5)
IICS 0.58" (0.3) -0.13(0.72) 0.73 (0.99) 0.45 (1.48) 0.52 (1.21) 0.36 (0.47) 0.83*(0.43)
HC 1.49% (0.39) 1.62* (0.89) 0.92 (1.07) 0.62 (1.99) 1.46 (1.54) 0.9 (0.58) 1.78*** (0.54)
NPA —0.57*(0.33) 0.55 (0.81) —1(1.25) 0.45 (—0.59) —0.94 (1.39) —0.28 (0.51) —0.58 (0.42)
SLP -1.57 (0.28) -1.37** (0.67) —1.31(0.87) 0.42 (—4.39) —0.78 (0.97) —0.67 (0.43) -1.697 (0.36)
Pseudo R? 0.042 0.039 0.092 0.046 0.071 0.028 0.069
»=0.75
(Intercept) 21.221 (2.47) 16.71% (3.73) 33.26" (5.73) 3.491 (7.49) 16.26** (6.77) 21.521 (4.02) 19.21 (2.94)
IICS 0.56 (0.42) 0.93 (0.87) 0.77 (0.94) 0.55 (0.1) -0.23(1.2) 0.31(0.58) 0.61 (0.56)
HC 1.63" (0.49) 1.61 (1.02) 0.74 (1.07) 0.66 (1.44) 3.08** (1.48) 1.13(0.73) 2.291 (0.6)
NPA —0.69* (0.41) 0.19 (0.94) -3.95" (1.14) 0.54 (0.07) —0.56 (1.45) —0.6 (0.8) —0.33(0.48)
SLP -1.741 (0.33) —-2.1** (0.84) —0.76 (0.82) 0.43 (—5.36) —1.07 (1.01) -1.56*** (0.58) -2.15% (0.42)
Pseudo R? 0.057 0.054 0.186 0.062 0.069 0.057 0.066

HC, health consciousness; NPA, nutrition and physical activity; SLP, sleep quality; IICS, interpersonal and intrapersonal coping strategies; PHQ-9: patient health questionnaire.
Significant results are highlighted in bold. *p-value < 0.1. **p-value < 0.05. **p-Value < 0.01. 7‘p-va/ue < 0.001.

(>41 years) and females. Also, a significant positive association
between HC and moderate depression was observed in all
participants and females.

In terms of the highest depression rates (A = 0.75), a
significant association was confirmed in each category of
participants. For all participants, the youngest participants
(<22 years) and females, HC was positively associated with
the highest depression. A significant negative association
between SLP and the highest depression was identified for
all participants, the oldest participants (>41 years), males
and females. Interestingly, NPA was negatively associated
with the highest depression in participants aged 32-41 years,
while a positive association was observed in participants aged
22-31 years.

The above-mentioned associations could be summarized
and interpreted as follows. More IICS were associated with
more depression in all participants with the lowest depression
score. Higher HC was associated with more depression,
especially in all participants and females. More NPA was
associated with less depression in people aged 32-41 years,
but with more depression in people aged 22-31 years. Higher
SLP was associated with less depression, especially for all
participants and females.

DISCUSSION

This study contributes to the issue of self-care and mental health,
which has an important position in social and professional
discussions, especially during the COVID-19 pandemic. Based
on the results, it can be concluded that Slovak participants
performed self-care activities occasionally or very frequently
during the COVID-19 pandemic. This can be considered a
positive aspect during the COVID-19 pandemic, as self-care
behavior is very beneficial in the lives of individuals (29, 34).
From a public health perspective, it is important that individuals
take care of themselves, especially during a difficult pandemic
period. Among Slovak participants, health awareness appeared
to be a very frequent self-care behavior. Overall, HC was the
area of self-care that showed the highest scores. The key message
of this finding is that individuals were heavily focused on their
health during the health crisis. This can be further supported
by public health interventions in such a way that it becomes
an integral part of their lives, not only in a crisis situation.
On the other hand, participation in community initiatives
was very rare. This means that Slovaks did not engage in
activities such as clapping, singing, playing music from home,
which were popular in other countries during the pandemic.
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This indicated the diversity of cultures that should be taken
into account when creating targeted health-promoting self-
care programs. The youngest participants and females reported
significantly more self-care activities, especially in terms of IICS
and SLP. Focusing on depression, Slovak participants reported
individual depressive symptoms for several days during the past
2 weeks. In other words, all participants reported mild depressive
symptoms. For public health professionals, this means the need
for increased attention and constant monitoring of mental
health. Females and young people were the most vulnerable
group in terms of depression, and these population groups
need increased attention from policy makers when developing
successful mental health strategies. These findings support an
interesting fact that females and young people were at higher
risk of depression despite their higher levels of SLP and IICS.
On the other hand, vulnerability of females and young people
to psychological symptoms (including depression) during the
COVID-19 pandemic was also demonstrated in many other
studies (26, 47-50). Xiong et al. (10) also confirmed that common
risk factors for mental discomfort during the pandemic were
female gender, younger age (under 40 years), but also chronic
or psychiatric disease and frequent exposure to social media and
news concerning COVID-19. Using correspondence analysis, this
study supported that participants’ gender-age characteristics were
linked with IICS, SLP, and depression. Therefore, gender and age
should be taken into account when developing targeted public
health strategies. The results agreed with the above-mentioned
findings, thus more depression and self-care activities were
observed in younger people, while lower scores were found in
older people.

This study revealed the fact that several self-care activities
were significantly associated with depression. Di Benedetto et al.
(40) also emphasized that individuals with the healthiest self-
care behaviors were also characterized by the lowest levels
of depression. Daniali et al. (44) also revealed a significant
association between depression and self-care behavior among
Iranian patients with chronic diseases. The opposite perspective
was examined among patients with diabetes in a study conducted
by Chan et al. (41), who revealed that depression was associated
with self-care activities, such as lower rates of reduced or stopped
smoking and drinking, less exercise, less regular lifestyle, but also
more use of health care and higher rates of foot care. Similar
results were confirmed by Chen et al. (42), who found that self-
care behaviors affected life satisfaction, while depression affected
self-care behaviors and life satisfaction. This evidence confirmed
the fact that depression is indirectly and directly associated with
self-care (42, 43). The study supports the idea that self-care plays
an important role in mental health. This is the key idea that
public health professionals should focus on in order to improve
the mental health of the population.

Specifically, higher HC was associated with higher depression
in all participants (without classification) and females, regardless
of depression score, but also in the youngest people (<22 years)
with the highest depression score. This can be explained by the
fact that those who paid more attention to their health during the
COVID-19 pandemic also reported more depressive symptoms.
It is well-known that emotional attention is positively related to

perceived mental discomfort (51). In other words, individuals
with greater concerns about their health may be sensitive to
depression during a serious situation such as the COVID-19
pandemic (52, 53). The intensity of worried thoughts and health
concerns about COVID-19 were found to be positively correlated
with anxiety and depression, and negatively with SLP (54). In
terms of the findings revealed in this study, Lee (55) also found
that HC is positively related to fear and anxiety and not related to
information seeking. According to the authors, health-conscious
individuals were more likely to experience mental discomfort
than those with low HC. In the context of this study, it is
necessary to consider the effect of the pandemic on individuals
and what information individuals had or what sources of
information they sought. If this information caused health
concerns during the pandemic, a higher rate of depression is
understandable. Public health efforts should focus on eliminating
disruptive information that could adversely affect HC. At this
point, health literacy among the population should be underlined
(43, 56). According to Wang et al. (57), health literacy has a
multiple mediating effect on the relationship between depression
and self-care behavior. Therefore, it is important to know
what information individuals have and how this information
shapes their behavior, mental state and frailty, especially during
the COVID-19 pandemic. Health literacy and access to health
information are known to improve quality of life (58), but the
right information should be provided and communicated in an
appropriate way.

It was also found that more NPA was associated with less
depression in people aged 32-41 years, but with more depression
in people aged 22-31 years. This discrepancy needs to be
examined, as evidence from many studies has shown that physical
activity and healthier eating habits predict better well-being
(59, 60) and lower rates of depression (61-63). In this context,
a reduction in exercise duration was considered a risk factor
for depression, while an increase in exercise frequency was
found to be a protective factor against depressed mood (64).
Thus, the promotion of health activities is welcome (65, 66).
Some inconsistencies could be observed in healthy eating, as
some studies have supported the significant relationship between
healthy nutrition and depression (67), while others have not
(44). This indicates that NPA is a complex component of
self-care and that further deeper investigation is needed to
address these discrepancies. The type of questionnaire should
also be considered.

Again, interestingly, this study showed that more IICS were
associated with more depression in individuals with the lowest
depression score. The opposite view was presented by Lara
et al. (68), whose results indicated that active coping strategies
may be helpful in the management of negative mental states
during the COVID-19 pandemic. Miklowitz (69) also stated that
cognitive and interpersonal coping strategies are effective for
depressive symptoms. Thus, the findings in this study showed
some inconsistency with previous findings, which encourages
further investigation.

Regarding the quality of sleep, the findings were in line
with well-known facts. Accordingly, higher SLP was associated
with more depression, especially for all participants (without
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classification) and females regardless of depression score, for
males with the lowest and highest depression score, and for
people aged 41 years and over with the highest and moderate
depression score. This finding indicated that less depression
could be expected with higher SLP, and the opposite view
suggested that lower SLP may lead to more depression. In
this context, it was possible to support the idea that good
SLP is inversely associated with higher levels of depression
(40). In contrast, poor SLP can be considered one of the
most significant risk factors for mood disorders during the
COVID-19 pandemic (70). Lee et al. (71) also emphasized that
individuals with poor SLP are more likely to have some or
severe problems not only with depression or anxiety, but also
with physical activity, self-control and daily activity, and this
may be reflected in an impaired quality of life. Thus, it can
be concluded that SLP significantly predicts the severity of
depressive symptoms (39, 72), and the presented study enriches
this knowledge.

In conclusion, the internal consistency of the SASS-14
measure was good with acceptable to high (0.58-0.82) reliability
in its subscales, which is in line with the results of the authors
of this screening measure (38). The applied tools for measuring
depression and self-care activities proved to be reliable for their
use in the Slovak population by researchers and experts working
in public health.

Public Health Implications

The findings revealed in this study emphasize the importance of
a proactive approach to self-care and the integration of self-care
behavior into mental health programs that respect gender and
age differences. It is recommended to develop and implement
programs to improve self-care behavior across the entire
Slovak population, not just patients. The supportive educational
intervention developed based on the self-care theory can help
manage and maintain mental health not only during a stressful
period, such as the COVID-19 pandemic. These programs should
focus on increasing and maintaining motivation to practice and
include self-care activities in daily routines. This effort would
be positively reflected in public health outcomes, as higher
levels of self-care knowledge, motivation and skills are expected
(73). Gender and age should also be taken into account when
developing public health programs aimed at self-care behavior
and mental health. In terms of poor mental health, females and
younger individuals need targeted interventions. Above all, self-
care requires a commitment to an individual’s own well-being
as a priority (29). In this context, efforts to improve self-care
behavior may be more effective if depression is also effectively
managed (74).

As the study revealed a positive association between HC
and depression, increased attention during the COVID-19
pandemic should be focused on information that shapes HC. One
possible explanation for this result could be the high exposure
to information about COVID-19, which grows into constant
exposure to overwhelming news headlines and misinformation
(26, 75). Therefore, in an effort to improve self-service behavior
and mental health, emphasis should be placed on the reliability
and clarity of information, accessibility, careful communication,

and relevant resources. Given the links between health literacy
and self-care, health literacy also has a justified place in this
problem. A higher health literacy is significantly correlated with
greater self-care behavior (76, 77). In addition, health literacy is
considered a mediating variable between depression and self-care
(57). Therefore, public health leaders should take steps to increase
health literacy.

Health-promoting preventive self-care interventions are
promising to increase the well-being of healthy individuals (78),
and the demand for them increases even more during the
pandemic. In the current situation, when the world is dominated
by COVID-19, the development of self-care programs in Slovakia
appears to be insufficient, but their role in the mental health of
the population may be crucial. Despite the importance of this
issue, it is still a poorly examined problem. Also, at the level of
Slovak public policies, not enough attention is paid to this issue.
Expanding the knowledge base would help speed up the process
of efforts to implement successful evidence-based strategies. It
is therefore appropriate to encourage international cooperation
in order to create a valuable information platform, which should
then be applied at policy level (79).

Strengths and Limitations
The study enriches the knowledge base about self-care behavior
and its relation to mental health. Thus, this study clarifies
the associations between self-care activities and depression
in the Slovak population, while respecting gender and age
characteristics. As previous literature has focused on the role of
depression in individual self-care activities, the results of this
study provide novelty in terms of the role of self-care activities in
depression. In addition, the research covered the whole concept
of self-care and respected gender and age differentiation. The fact
that the study is focused on a non-patient sample can also be
considered a strength. The findings are of great importance for
public health and offer guidance to Slovak public health leaders
in terms of improving mental health. Last but not least, this study
is an important appeal for the development of health-promoting
preventive self-care programs, which are lacking in Slovakia.
Despite the many strengths of this study, it is necessary to
point out its limitations, which could be addressed in future
research. In particular, the disproportionate nature of the sample
could be included in the limitations of this study. Thus, there was
a higher proportion of females and the social status of students
(younger participants). However, this limitation need not be
considered disruptive to the results and value of knowledge. The
analysis was performed in the decomposition of identifiers, thus
the problem of disproportionality of the sample was dispersed.
Also, it must be emphasized that self-care is not the only factor in
depression. Thus, the results should not be considered the only
right pathway. Future research should address these limitations.
Another limitation could be the fact that the SASS-14 measure
is a new instrument and the factor of IICS showed relatively
lower reliability values, which were accepted by the authors of
the instrument. Therefore, future research should focus on this
factor in order to find out whether it would show relatively
low reliability also in other population groups. Regarding the
limitations of the used models, it should be noted that causality
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was not examined in this study. For this reason, the findings
cannot be interpreted as causal. All the results can only be
understood in terms of associations, while a consideration of
causal relationships can be misleading.

CONCLUSION

The aim of the presented study was to evaluate the associations
between self-care activities and depression in the general Slovak
population, but also in its individual gender and age categories.
The study answered the question how self-care activities are
associated with depression. This provided a deeper insight into
the issue, and the main findings support the general idea that
well-practiced self-care activities should be an immediate part of
an individual’s life in order to improve mental health, especially
to reduce depressive symptoms. In this context, SLP plays
an important role, while HC indicates the need for increased
attention during the pandemic. Public health efforts should focus
on improving SLP and alleviating disturbing information that
could adversely affect HC, and these efforts could be reflected
in reducing depression. In this way, health literacy should be
improved in Slovakia. Other dimensions of self-care have also
shown significant results that should be taken into account. In
terms of poor mental health, females and younger individuals
need targeted interventions in this country. The findings call for
immediate support for self-care behavior and the development
of successful strategies aimed at the non-patient population.
Slovak health policy leaders should focus on health-promoting
preventive self-care interventions, as the demand for them
increases even more during the pandemic. Gender and age
characteristics should also be taken into account in this effort.
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Objective: This meta-review aimed to provide a comprehensive overview of overall
mental health of healthcare professionals during the COVID-19 pandemic.

Method: We conducted a comprehensive literature search on Academic Search
Premier, CINAHL, Cochrane Library, and MEDLINE. A predefined eligibility criterion was
used to screen the articles. The methodology quality of eligible studies was assessed
using Joanna Briggs Institute checklist for systematic reviews. The data were narratively
synthesised in line with the meta-review aim.

Result: Forty systematic reviews (represented as K = 40), which reported data from
1,828 primary studies (V) and 3,245,768 participants, met the inclusion criteria. The
findings from a pooled prevalence indicate that anxiety (16-41%, K = 30, N = 701),
depression (14-37%, K = 28, N = 584), and stress/post-traumatic stress disorder
(18.6-56.5%, K = 24, N = 327) were the most prevailing COVID-19 pandemic-related
mental health conditions affecting healthcare workers. Other reported concerns included
insomnia, burnout, fear, obsessive-compulsive disorder, somatization symptoms,
phobia, substance abuse, and suicidal thoughts. Considering regions/countries, the
highest anxiety was reported in the United-Kingdom [22.3, 95% Confidence Interval
(CI):7-38, N = 4] compared to other countries, while the highest depression was in
the Middle-East, (41, 95% CIl:16-60, N = 5) and stress in the Eastern Mediterranean
region (61.6, 95% Cl:56.4-66.8, N = 2) compared to other regions. The most
significant risk factors include female gender, younger age, being a nurse, and frontline
professional. The most-reported coping strategies include individual/group psychological
support, family/relative support, training/orientation, and the adequacy of personal
protective equipment.

Conclusion: [t was concluded that healthcare professionals (nurses, doctors, allied
health) have experienced various mental health issues during COVID-19 pandemic.
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The meta-review, therefore, recommends targeted interventions and health policies that
address specific mental health issues to support health professionals worldwide during
the duration of the COVID-19 pandemic and similar future health crises.

Systematic Review

Registration:

https://www.crd.york.ac.uk/prospero/

display_record.php?ID=CRD4202126200, identifier: CRD42021262001.

Keywords: COVID-19, health professional, mental health, review-systematic, coping strategies

INTRODUCTION

Coronavirus ~ pandemic  (COVID-19) has caused an
unprecedented concern across the globe since the current
outbreak began in 2019 in Wuhan, China (1). The outbreak was
declared a pandemic by the World Health Organisation (WHO)
in March 2020 (2). As of 4 September 2021, over 200 million
cases and 4.5 million deaths have been reported across more than
200 countries/territories worldwide (2). The number of cases and
mortalities continue to increase across different countries despite
efforts to control and manage the threat. Recent mutations in the
virus represent a constant concern, with new strains, such as the
Bengal variant identified in India (3), leading to second and third
waves of the disease transmission in multiple countries (2).

The COVID-19 pandemic has resulted in significant impacts
not only among the general population and affected patients but
also among the health professionals (interchangeably referred to
as healthcare workers (HCWs) who care for infected patients.
Although the pandemic has affected various aspects of health and
well-being, mental health is among the most reported concerns
(4-6). Countries that have experienced high caseloads, such as
Italy (7) and Spain (8), have reported a higher prevalence of
mental health issues among healthcare workers (HCWs) relative
to less-affected regions. During the early stages of the outbreak,
the highest prevalence of mental health concerns was reported
in China, where the outbreak originated (4). Similar to the
current COVID-19 outbreak, previous pandemics, including
those associated with Severe Acute Respiratory Syndrome
(SARS) and Middle East Respiratory Syndrome (MERS), were
characterised as mental health disturbances in both the general
population and among health professionals (9-11). The current
COVID-19 pandemic has several aspects of psychiatric interest
and relevance considering the uncertainties and hopelessness
among the general population, of which efforts have not been
successful in overcoming the outbreak (12). Marazziti and Stahl
(12) added that psychiatrists could play a significant role in
supporting nurses, doctors and other frontline professionals
as well as managing the long-term consequences of the
pandemic. Ghebreyesus (13) further necessitates the need for
preparedness and getting services ready, particularly in resource-
poor countries before another outbreak through supporting
the countries in establishing community-based mental health
services for everyone. Therefore, addressing the mental health
needs of the general population at large and health professionals,
in particular, is of paramount importance.

Many primary studies have been conducted to examine
various mental health aspects among health professionals

or the general population in different countries, including
African (14), American (15), Asian (16-18), and the European
(19-22) countries. Similarly, several systematic reviews have been
conducted to summarise these mental health concerns among
health professionals (23-26). Most systematic reviews have been
conducted to explore specific aspects of mental health among
health professionals, such as anxiety and depression (26-28),
insomnia (29), and post-traumatic stress disorder (PTSD) (30,
31). Other systematic reviews have been conducted in specific
categories of HCWs, such as nurses (32), dental professionals
(33), or surgeons (10). Systematic reviews have also been limited
to certain regions/countries, such as China (34). These systematic
reviews have been conducted at different stages of the outbreak,
focusing on different factors; the consolidation of these findings
is of paramount importance to provide comprehensive evidence
regarding the prevalence and risk factors associated with mental
health issues among HCWs to guide policymakers and other
stakeholders in the allocation of resources and interventions.
This review attempted to summarise existing systematic reviews
examining the impacts of the ongoing COVID-19 pandemic on
various aspects of mental health among health professionals.
The primary aim of the current systematic review of systematic
reviews (termed a meta-review) was to provide a comprehensive
overview of the overall mental health of healthcare professionals
during the COVID-19 pandemic. Our secondary aim was to
report coping strategies reported alongside the mental health
problems to open windows for further studies. For the purposes
of this article, the term COVID-19 is used interchangeably to
refer to both COVID-19 and SARS-CoV-2 pandemic.

METHODS

A systematic review of systematic reviews (referred to as a
meta-review) was adopted for this study. The reporting of
this meta-review was guided by the standards established
by the Preferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA) extension statement (35). The
review question was formulated using a PICO (Participants,
Intervention, Comparator, Outcome) framework. The
participants comprised HCWs, including nurses, medical
doctors, and allied health professionals such as physiotherapists.
For this review, the intervention was considered to be exposure
to COVID-19, and the comparator group included members
of the general population or non-health professionals. The
assessed outcomes were the prevalence and risk factors of
various mental health issues. The review was registered with
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the international prospective register of systematic reviews
(PROSPERO: CRD42021262001).

Eligibility Criteria

Studies were included if they were systematic reviews with
or without meta-analyses; were published in the English
language; could be obtained in full-text format; and assessed
the impacts of COVID-19 among health professionals (medical
doctors, nurses, allied health professionals). Scoping reviews and
rapid reviews were included if they employed key systematic
approaches to the review process, including a predefined search
strategy, screening, data extraction, and synthesis. Systematic
reviews that included the general population but performed
a separate analysis of HCWs were included. Additionally,
systematic reviews that synthesised data including previous
pandemics but reported separate COVID-19-related findings
were also included. Exclusion criteria included traditional
literature reviews, narrative reviews (non-systematic), primary
studies, non-COVID-19-related studies, and reviews assessing
the COVID-19 impacts on non-health professionals.

Information Sources

Four electronic databases, including Academic Search Database,
CINAHL Complete, Cochrane Database of Systematic Reviews,
and MEDLINE Complete, were searched for eligible studies
examining the mental health impacts of COVID-19 pandemic
among HCWs. The search was supplemented with a Google
Scholar search (first 10 pages), and a “snowballing” approach
was used to identify additional resources from reference lists and
citations cheques. The search was not restricted by a publication
start date, and all databases were searched until June 2021.

Searches

A comprehensive search of each database was conducted using
keywords/medical subheading (MeSH) terms to identify relevant
systematic reviews. Boolean operators and truncations were also
used. EBSCOHost was used to search Academic Search Database,
CINAHL Complete, and MEDLINE Complete using the same
search terms: (COVID-19 OR Coronavirus OR SARS-COV2)
AND (“mental health” OR psychological OR depression OR post-
trauma® OR anxiety OR stress* OR burnout OR insomnia OR
suicide®) AND (“healthcare worker*” OR “medical staff” OR
“health professional®” OR nurse* OR physician® OR “medical
doctor”) AND (“systematic review” OR “rapid review” OR
“scoping review”). Cochrane Database of Systematic Reviews
was searched using the terms; (COVID-19 OR Coronavirus
OR SARS-COV2) AND (“healthcare worker*” OR “medical
staff” OR “health professional®” OR nurse* OR physician® OR
“medical doctor”). The search of Google Scholar was conducted
using the term “covid-19 healthcare worker mental health.” The
search was limited to articles published in the English language.

Selection of Evidence

The predefined eligibility criteria were applied to the selection
process, which involved the sequential screening of the titles,
abstracts, and full texts of the systematic reviews identified by
the electronic database search. Three reviewers (MC, UMB, and

PJ) screened and selected articles using the predefined inclusion
and exclusion criteria. Two of the reviewers (MC and PJ)
screened the studies independently and resolved discrepancies by
discussion, while the third reviewer (UMB) was involved if an
agreement was not reached. The selected studies were systematic
reviews examining any aspect of mental health among health
professionals during the COVID-19 pandemic.

Data Extraction

Data extraction was performed using a Microsoft Excel package
specifically designed to meet the aim of the review. The extraction
form was designed by three reviewers (DS, UMB and MAK)
and included author’s details, the aims of the review/research
question(s), types of primary studies included in the review,
location of primary studies included in the review, type of
health professionals (e.g., nurses) assessed in the review, specific
mental health domains assessed, measures/instruments used for
assessments, detailed results, and author’s conclusions. Two
reviewers (LD and PP) extracted the data from the included
studies. Differences were resolved through discussion between
the two authors. A third reviewer (MC) cross-checked all
extracted data for accuracy and completeness.

Critical Appraisal of the Included Studies

Quality appraisals of the included studies were performed using
the Joanna Briggs Institute (JBI) checklist for systematic reviews
(36). The instrument consists of 11 items that assess different
aspects of a systematic review, each of which can be answered
using the options “Yes,” “No,” “Unclear;” or “Not Applicable” (36).
An appraisal of each included systematic review was conducted
independently by two reviewers (P] and NC). The outcomes of
the two reviewers were cross-checked by a third reviewer (MC),
and all discrepancies were resolved by the third reviewer through
re-examining the article. For this review, the number of items
receiving a “yes” answer for each study was counted and used to
determine the quality of the review. Although the JBI checklist for
systematic reviews does not provide a classification guideline for
determining the study quality, we considered studies that satisfied
atleast 70% of the criteria (8 out of 11 items) to be of good quality.

Synthesis of Results

A meta-analysis was deemed inappropriate for this meta-review,
as some of the included studies were already meta-analysed.
Conducting a meta-analysis on a review that includes a meta-
analysis risks inflating the statistical significance of the results
(37). Therefore, an in-depth narrative synthesis was conducted
by four of the reviewers (MC, AMYC, DS, UMB).

The narrative synthesis involved a detailed examination of
the narrative and numeric summary findings and the reported
conclusions regarding the impacts of the COVID-19 pandemic
on any aspect of mental health among health professionals,
including the prevalence of mental health issues and associated
risk factors among medical doctors, nurses, and allied health
professionals. The impact of COVID-19 on the overall prevalence
of mental health issues was reported for those studies that did
not include a comparison with non-health professionals. For
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studies that reported a comparison against a non-healthcare
population, the impact was reported as either significant or non-
significant. Where available and possible, the effect sizes, study
designs included in the systematic reviews (narrative synthesis
or meta-analysis), and the quality of the systematic review was
considered when drawing conclusions.

RESULTS

Selection of Included Studies

The study selection steps are reported in Figurel. The
initial search from the four databases (Academic Search
Premier, CINAHL, MEDLINE, and Cochrane) resulted in the
identification of 503 articles, and the supplemental search
performed on Google Scholar resulted in 19 relevant articles,
resulting in a total of 522 articles. Duplicate articles were
removed, and an English language limitation was applied to
the database search, which resulted in the identification of 143
articles. These 143 articles were screened according to titles
and abstracts against the eligibility criteria, resulting in the
identification of 96 articles that potentially met the inclusion
criteria. One study without available full text was removed, and
the full texts of the remaining 95 studies were retrieved and
screened for eligibility. Finally, 40 studies were identified as fully
meeting the eligibility criteria. The reference lists of these 40
studies were reviewed, which did not result in the identification
of any additional studies. Therefore, 40 studies were included in
the final review.

Characteristics of the Included Studies

The 40 systematic reviews (represented as K) included in
this meta-review were published between 2020 and 2021
(Supplementary Table 1). The total number of primary studies
(represented as N) included in the systematic reviews was 1,828;
however, three reviews (K = 3, 7.5%) included studies beyond
COVID-19, such as those examining the impacts of SARS or
MERS. A total of 3,245,768 subjects (represented as n) were
included, although the majority of the systematic reviews did
not report either genders or ages (K = 22, 55%); eight reported
one but not the other (K = 8, 20%), and only ten reviews
reported both (K =10, 25%). Eleven studies reported genders,
with women (n = 468,851, 53.8%) constituting high proportion.
Twelve studies reported an age range between 18 and 75 years.
Ten studies reported on a mixture of health professionals and the
general population (n = 2,204,914, 67.9%), whereas 30 studies
included only health professionals with (n = 1,040,854, 32.1%).
The most commonly used search databases among the included
systematic reviews were PubMed (K = 29, 72.5%), MEDLINE
(K = 20, 50%), Embase (K = 20, 50%), Web of Science (K
= 14, 35%), PsycINFO (K = 12, 30%), Google Scholar (K =
10, 25%), Scopus (K = 10, 25%), and CINAHL (K = 8, 20%).
The most commonly reported study design was cross-sectional
(K = 32, 80%). The General Anxiety Disorder 7 (GAD-7, K =
28, 70%), Patient Health Questionnaire (PHQ, K = 26, 65%),
Depression Anxiety Stress Scale (DASS, K = 21, 52.5%), Zung
Self-Rating Depression Scale (SDS, K = 17, 42.5%), Zung Self-
Rating Anxiety Scale (SAS, K = 17, 42.5%), Insomnia Severity

Index (ISI, K = 16, 40%), Pittsburgh Sleep Quality Index (PSQI, K
= 16, 40%) were the most commonly reported instruments used
for the assessment of mental health and associated factors.

Critical Appraisal of the Included Studies
The included systematic reviews were evaluated using quality
assessment criteria, with scores ranging from 3/11 to 11/11 based
on the JBI checklist (Table 1). The majority of the studies (31/40)
were considered of good quality, which we defined as meeting at
least 70% of the (8/11) assessment criteria. All included studies
satisfied the first criterion of stating a clear and explicit research
question or aim, whereas half (20/40) of the studies failed to
meet the criterion of assessing publication bias. All studies were
included in the synthesis of findings, regardless of their quality
assessment score.

Study Findings

Overall Mental Health

Seven reviews, which synthesised data from 51 primary studies
(N = 51), reported the overall mental health impacts of COVID-
19 on HCWs (Table2). Of these, the prevalence rate was
assessed in four reviews, two of which reported pooled prevalence
values calculated from meta-analyses, ranging from 11.6% [95%
confidence interval (CI): 9.2-14.6%, N = 3] (64) to 34% (95%
CI: 24-44%, N = 28) (23). One review (40) reported a positive
correlation between COVID-19 and the incidence of psychiatric
disorders (N = 8).

Overall mental health risk factors include being a woman (58,
61) and being divorced (61). Compared with non-HCWs, health
professionals reported a higher rate of mental health problems
(23, 24, 39). Among health professionals, nurses (24, 58, 61) and
doctors (40) were associated with the highest risk of developing
any mental health problem. Additionally, longer working hours
(61), fewer years of working experience (61), a lack of access to
personal protective equipment (PPE) (61) and close contact with
infected patients (41, 61) were associated with a higher incidence
of mental health problems.

Anxiety

Anxiety or anxiety symptoms were assessed in 30 reviews, which
synthesised data from 701 primary studies (Table 2). Of these, the
prevalence rate was reported in 26 reviews, including 20 reviews
that reported pooled prevalence values calculated from meta-
analyses, ranging from 16% (95% CI: 12-20%, N = 23) (27) to
41.42% (95% CI: 36-47%, N = 75) (28). Among reviews without
meta-analysis, the prevalence rate was estimated to be as high as
65.2% in Italy (25). The most-reported anxiety assessment tool
was the GAD-7, which was reported in 15 reviews (Table 2).

The sociodemographic risk factors associated with the
incidence of anxiety or anxiety-like symptoms included female
gender (24, 29, 42, 45, 50, 58, 62), living in a rural area (24),
being married (62), having a child (62), and younger age (<40
years) (24, 39, 42, 50, 52, 62). Additionally, pre-existing illness
(24), having physical COVID-19 symptoms (62), exposure to a
COVID-19 patient (38, 48, 54, 62), working in a COVID-19 unit
or hospital (62), working in an intensive care unit (ICU) (50),
a lack of social support (54, 62), a lack of access to adequate
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FIGURE 1 | PRISMA flow chart indicating study selection process.

PPE (54, 62), and insufficient knowledge regarding COVID-19
(54) were also associated with increased anxiety and anxiety-
like symptoms.

The risk of developing anxiety was higher among nurses
(29, 34, 42, 45, 50, 53, 55, 58, 65), and frontline professionals
(24, 34, 42, 45, 50, 63, 65). The prevalence of anxiety among
frontline nurses (39%, 95% CI: 32-46%, N = 24) was higher

than among other nurses (32%, 95% CI: 27-38%, N = 42)
(32) and overall health professionals (29.0%, 95% CI: 23.4-
34.7%, N = 22) (34). Compared with the pre-COVID-19
prevalence, anxiety significantly increased during the COVID-19
pandemic (50). Health professionals with pre-existing insomnia
were significantly more prone to developing anxiety symptoms
[odds ratio (OR): 13.6, 95% CI: 10.5-17.5] (39).
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TABLE 1 | Outcome of the critical appraisal of the included studies.

S/ no Study references Criteria assessed based on JBI checklist Total criteria met
1 2 3 4 5 6 7 8 9 10 11
1 Al Magbali et al. (32) 1 1 1 1 1 - - 1 1 1 1 9
2 Arora et al. (23) 1 1 1 1 1 1 1 1 1 1 0 10
3 Cenat et al. (27) 1 1 1 1 1 1 1 1 1 1 1 11
4 De Brier et al. (38) 1 1 1 1 1 1 1 1 0 1 1 10
5 da silva Neto et al. (39) 1 1 1 1 1 1 1 1 1 0 0 9
6 da silva and Neto (40) 1 1 1 1 - - 1 1 1 - 1 8
7 da silva and Neto (41) 1 1 1 1 1 1 - - - 1 1 8
8 Danet (42) 1 1 1 1 1 - - 1 - 1 1 8
9 De Kock et al. (24) 1 1 1 1 1 1 1 1 - 1 1 10
10 De Pablo et al. (43) 1 1 1 1 1 - 1 1 0 1 0 8
11 D’Ettorre et al. (30) 1 1 1 0 1 - 1 1 0 1 0 7
12 Dong et al. (34) 1 1 1 1 1 1 1 1 1 1 1 11
13 Falasi et al. (31) 1 1 - 1 1 - 1 1 0 1 1 8
14 Galanis et al. (44) 1 1 1 1 1 0 0 1 1 1 0 8
15 Gohil et al. (33) 1 1 1 1 - - 1 1 0 1 0 7
16 Hao et al. (45) 1 1 1 1 1 - 1 1 1 - 1 9
17 Krishnamoorthy et al. (46) 1 1 1 1 1 1 - 1 1 1 0 9
18 Kunz et al. (25) 1 1 - 0 1 1 0 1 0 1 0 6
19 Kunzler et al. (47) 1 1 1 1 1 1 1 1 - 1 1 10
20 Liet al. (48) 1 1 1 1 1 0 1 1 1 1 1 10
21 Luo et al. (49) 1 1 1 1 1 - - 1 0 1 1 8
22 Mahmud et al. (28) 1 1 1 1 1 1 1 1 1 1 1 11
23 Marvaldi et al. (26) 1 1 1 1 1 - 1 1 1 1 1 10
24 Moitra et al. (50) 1 1 1 1 - - 1 1 0 1 - 7
25 Muller et al. (51) 1 1 1 1 1 1 1 1 0 1 1 10
26 Pappa et al. (29) 1 1 1 1 1 1 1 1 0 1 1 10
27 Phiri et al. (52) 1 1 1 1 1 1 1 1 1 1 10
28 Salari et al. (53) 1 1 - 1 1 0 0 1 1 1 0 7
29 Sanghera et al. (54) 1 1 1 1 - - - 1 - 1 1 7
30 Santabarbara et al. (55) 1 1 1 1 1 1 - 1 1 1 - 9
31 Saragih et al. (56) 1 1 1 1 1 1 1 1 1 1 1 11
32 Sharifi et al. (57) 1 1 1 1 1 1 - 1 - 1 1 9
33 Shaukat et al. (58) 1 1 1 0 - - - 1 0 1 0 5
34 Sheraton et al. (59) 1 1 - 1 1 1 1 1 1 1 1 10
35 Sriharan et al. (60) 1 1 1 1 1 1 1 1 0 1 1 10
36 Thatrimontrichai et al. (61) 1 - 1 0 0 - 1 - 0 0 1 4
37 Varghese et al. (62) 1 1 1 1 1 1 1 1 1 1 1 11
38 Vindegaard and Benros (63) 1 1 0 0 - 0 0 - 0 0 1 3
39 Wu et al. (11) 1 1 1 1 1 - 1 1 1 1 - 9
40 Zhao et al. (64) 1 1 1 1 1 1 1 1 1 1 0 10

Criteria 1 to 11- 1, clarity of review question; 2, appropriateness of inclusion criteria; 3, appropriateness of search strategy; 4, adequacy of search sources; 5, appropriateness for criteria
in appraising included studies; 6, appraisal conducted by 2 or more reviewers independently; 7, methods to minimise errors in data extraction, 8, appropriate methods to combine
studlies; 9, assessment of publication bias; 10, recommendation for policy/practise based on reported data; 11, appropriateness of directives for new research. Key, 1, meet criteria; O,
Not meet criteria;, -, Unclear.

Study location appears to contribute to the levels of anxiety =~ conducted sensitivity analyses according to country or region.
reported among HCWs. In China, the prevalence of anxiety in  Phiri et al. (52) indicated that a higher incidence of anxiety was
Hubei Province, where the outbreak originated, was 37.9% (95%  reported in the United Kingdom (UK: 22.3%, 95% CI: 7-38%, N
CI: 28.7-47.1%), which was higher than in other regions of China = 4) compared with the United States of America (USA: 19.99%,
(30.8%, 95% CI: 25.1-36.5%) (34). Three reviews (48, 52, 62)  95% CIL: 17%—23%, N = 4), China (18.98%, 95% CI: 16-22%, N
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TABLE 2 | Mental health impacts of COVID-19 on health professionals.

Outcomes

Measure

References

Impact of COVID-19 on outcome

Impact classified/
compared between groups

Overall impact
(no comparison)

Effect size/comment

Significant Not significant
Overall mental health/ BAI, CES-D, CPDI, DASS-21, GAD-7, Arora et al. (23) O 34% (95%Cl: 24-44) N = 28
psychological problems GHQ-12; HADS-A, HAMA, HAMD, IES-R, ISI,
ITQ, PHQ-9: PTSD-SS, PSQI, SAS, SASR,
SDS, SOS, SRQ, STAI, WHO-5
NA De Brier et al. (38) 0 p: 5.347, (95%Cl:3.831;8.184) N = 1. Contact
with infected patients
GAD-7, GHQ, PHQ-4, PHQ-9, SCL-90, da Silva and Neto (40) O Meta-correlation between covid and psychiatric
disorder = 0.72% (95%Cl: 0.66-0.78) N = 8
NA Luo et al. (49) ] Range = 14t0 72%,N =5
NA Shaukat et al. (58) ] 23% N =1
NA Sheraton et al. (59) o OR =1.39 (95%Cl: 0.99-1.96), Z=1.89 N =
5. compared to non-HCW
NA Zhao et al. (64) ] 11.6% (95% Cl: 9.2-14.6) N = 3, n = 3,327
Anxiety/ Anxiety symptoms #GAD-7, SAS Al Magpali et al. (32) O 37% (95% ClI 32-41), N = 73. Nurses only
NA De Brier et al. (38) O AOR: range from 1.57 to 2.06, N = 2 Contact
with infected patients
BAI, DASS-21, GAD-7, GAD-2, HAMA, SAS, Cenat et al. (27) o 16% (95%Cl:12-20) N = 23, > 15%
(95%Cl:11-20) N = 31
AS, DAS, GAD-7, HAMA, SAS, SCL-90, SF-36  da Silva Neto et al. (39) 0 13%, OR = 1.62 (95%CI:1.33-1.96) N = 7,
higher than non-HCW, 5%
DASS-21, GAD-7, SF-36, STAI Danet (42) O Range = 20-72%, N =7
DASS-21, GAD-7 De Kock et al. (24) ] Range = 14.5-44.6%, N = 2
NA de Pablo et al. (43) 0 22.2% (95%Cl: 13-36) N =4,n =7,716
DASS-21, GAD-7, SAS Dong et al. (34) 0O 34.4% (95%Cl: 30-39) N = 22. China
DASS-21, GAD-7, HAMA, SAS, SLC-90 Hao et al. (45) 0 28.6% (95%Cl: 22-36) N = 16
NA Krishnamoorthy et al. (46) ] 24% (95%Cl: 16-32) N = 16
NA Kunz et al. (25) u] 65.2% N = 1. Only highest prevalence
reported (ltaly)
NA Kunzler et al. (47) ] SMD = —0.08 (95%Cl: —0.66-0.49) N = 13, n
= 5,508. compared to before covid
NA Luo et al. (49) O 26% (95%Cl: 18-34) N = 12
# BAl, DASS-21, HAMA, HADS, GAD, SAS Mahmud et al. (20) O 41.42% (95% Cl: 36-47) N = 75, n = 147,435
NA Marvaldi et al. (26) O 30% (95 %Cl, 24.2-37.05) N = 22, n = 51,942
NA Moitra et al. (50) O Not quantified. N = 10
NA Muller et al. (51) O 24% (95%Cl: 9-90) N = 22, n = 47,630
BAI, DASS-21, HAMA, GAD-7, SAS Pappa et al. (29) 0 23.2% (95%Cl: 18-29) N = 12
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TABLE 2 | Continued

Outcomes Measure References Impact of COVID-19 on outcome Effect size/comment
Impact classified/ Overall impact
compared between groups (no comparison)
Significant Not significant
DASS-21, GAD-7, HADS Phiri et al. (52) O 21.9% (95%Cl: 19-25) N= 69
DASS-21, GAD-7, SARS, SAS Salari et al. (53) O 25.8% (95% Cl 20.5-31.9%) N = 23
DASS-21, GAD-7, HAMA, SAS Sanghera et al. (54) u] Range = 12.3-35.6% N = 33
BAIl, DASS-21, GAD-7, HADS, STAI-S, SAS Santabarbara et al. (55) ] 25% (95% Cl: 21-29%) N = 71
NA Saragih et al. (56) O 40% (95% Cl: 29-52%) N = 40
DASS-21, GAD-2/7, HADS, HAMA, PHQ-4, Li et al. (48) O 22.1% (95% Cl, 18.2-26.3%) N = 57
SAS
GAD-7, SAS Shaukat et al. (58) ] Range = 23-44% N = 2
NA Thatrimontrichai et al. (61) ] 25.9%, N = 18, n = 6,305/24,297. Asia
NA Varghese et al. (62) ] 32% (95%Cl: 21-44%) N =21, n = 13 641.
Nurses
NA Vindegaard and Benros (63) u] Not quantified. N = 8.
NA Wu et al. (65) O 29% (95%Cl 23.6-34.7) N = 23, n = 50,143
Nurses/doctors; 19.9% (12.4-28.6) N =7,n =
2,521 other professionals
NA Zhao et al. (64) O 23.2% (95% Cl: 17-31) N = 14, n = 13,020
Burnout MBI Danet (42) O Range = 12-36% (emotional exhaustion and
depersonalisation) N = 2
NA de Pablo et al. (43) O 25% (95%Cl: 13-43) N =1,n = 32
NA Galanis et al. (44) ] emotional exhaustion 34.1%, depersonalisation
12.6%, lack of personal accomplishment
15.2%; N = 6. Nurses
NA Kunz et al. (25) ] 45.6%, N = 1. Only highest prevalence
reported (Belgium)
NA Moitra et al. (50) u] Not quantified. N = 2
MBI Sanghera et al. (54) u] Range = 3.1-43.0%, N =5
MBI, questionnaire, Pfi Sharifi et al. (57) ] Not quantified. N = 12
MBI, questionnaire Sriharan et al. (60) O Range = 13-39%, N = 2. Nurses
Depression/ depressive #PHQ-9, SDS Al Magbali et al. (32) O 35% (95%Cl: 31-39) N = 62, nurses
symptoms
NA De Brier et al. (38) O AOR: range from 1.52 to 2.97, N = 2. Contact
with infected patients.
BDI, DASS-21, HAMD, PHQ-2, PHQ-9, SDS Cenat et al. (27) o 14% (95%Cl:11-17) N = 18, < general
population 17% (95%Cl:13-22) N = 28
DS, HAMD, PHQ-4, PHQ-9, SDS da Silva Neto et al. (39) 0 12.2%, OR = 1.3246; 95%Cl 1.0930 to
1.6053) N = 7, > other professionals 9.5%
DASS-21, IPQ, PHQ-9, SDS Danet (42) O Range = 25-65%, N = 10
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TABLE 2 | Continued

Outcomes Measure References Impact of COVID-19 on outcome Effect size/comment
Impact classified/ Overall impact
compared between groups (no comparison)

DASS-21, PHQ-9 De Kock et al. (24) ] Range = 8.9-50.4% N = 2

Estimate de Pablo et al. (43) 17.9% (95%Cl: 7-40) N =4,n =7,716

DASS-21, PHQ-9, SDS Dong et al. (34) O 31.1% (95 Cl: 25-38) N = 18. China

DASS-21, HAMD, PHQ-2, PHQ-9, SCL-90, Hao et al. (45) O 24.1% (95% Cl: 16-32) N = 14

SDS

NA Krishnamoorthy et al. (46) O 25% (95%CIl:19-32) N = 16

NA Kunz et al. (25) ] 57.9%, N = 1. Only highest prevalence
reported (Italy)

NA Kunzler et al. (47) SMD =-0.16 (95%Cl:—0.59-0.26) N = 7, n =
2,226. compared to before covid

#SDS, CES-D, DASS-21, HADS Mahmud et al. (20) u] 37.12% (95% Cl:32-42) N = 69, n = 144,649

NA Marvaldi et al. (26) O 31% (95 %Cl, 26-37) N = 25, n = 68,030

NA Moitra et al. (50) O Not quantified. N = 18

NA Muller et al. (51) O 28% (95%Cl: 5-51) N = 19, n = 35,219

BDI-Il, DASS-21, CES-D, PHQ-2, SDS Pappa et al. (29) O 22.8% (95%Cl: 15-32) N = 10

DASS-21, HADS, PHQ-9 Phiri et al. (52) O 23.4% (95%Cl: 21-26) N = 66

DASS-21, SDS, BDI-Il, HAD Salari et al. (53) ] 24.3% (95%Cl: 18-32%) N = 21

DASS-21, PHQ-9, PHQ-4, SDS, HAMD Sanghera et al. (54) O Range = 13.5-44.7%, N = 32

NA Saragih et al. (56) ] 37% (95% Cl: 29-45%) N = 30

CES-D, DASS-21, HADS, PHQ-2, PHQ-4, Lietal. (48) O 21.7% (95% Cl:18-25) N = 55

PHQ-9

NA Shaukat et al. (58) O 50.4%, N =1

NA Thatrimontrichai et al. (61) ] 27.2%, N =14,n =10,617/39,014. Asia

NA Varghese et al. (62) ] 32% (95% Cl: 21-44) N = 17, n = 12 294

NA Vindegaard and Benros (63) u] Not quantified. N = 6

#GHQ-9, SDS, WHO-5 Wu et al. (65) O 31% (95%Cl:25-38) N = 23, n = 41,889
Nurses/doctors; 14.1% (7.4-22.4) N =6,n =
2,471 other professionals

NA Zhao et al. (64) 0 23.9% (95% Cl: 15-36) N = 11, n = 11,922

Fear NA De Brier et al. (38) AOR: 1.41, (95%Cl:1.03;1.93), N = 1. Contact

with infected patients.

Self-questionnaire De Kock et al. (24) u] 87%, N = 1. Dentist. Fear of infection from
patient or co-worker

NA Gohil et al. (33) ] Range = 60-96.6%, N = 12; Dental. Fear of
contagion

NA Thatrimontrichai et al. (61) O 771%, N =4, n =2,743/3,558. Asia
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TABLE 2 | Continued

Outcomes Measure References Impact of COVID-19 on outcome Effect size/comment
Impact classified/ Overall impact
compared between groups (no comparison)
Significant Not significant
Insomnia AlS, 18I, PSQI Cenat et al. (27) O 37% (95%CI:33-40) N = 6, HCW, higher than
general population 16% (95%CI:8-30) N = 8
ISI da Silva Neto et al. (39) ] Range = 34-38.4%, N = 3
IS De Kock et al. (24) O 34%, N =1.
NA de Pablo et al. (43) O 44.5% (95%Cl: 38-51) N = 3, n = 3,490
ISI-7, PSQI Hao et al. (45) ] 44.1% (95% ClI:31.3-57.0%) N = 5
NA Krishnamoorthy et al. (46) u] 37% (95%Cl:32-42) N = 4
AIS, 18I, PSQI Mahmud et al. (20) O 43.76% (95% Cl: 36-52) N = 21, n = 33,370
NA Moitra et al. (50) ] Not quantified. N = 10
AIS, ISI Pappa et al. (29) O 38.9% (95%Cl: 27-42) N = 5
NA Phiri et al. (52) u] 23.98% (95%Cl: 16-32) N = 4
AlS, ISI, PSQI Sanghera et al. (54) O Range = 33.8-36.1%, N = 12
ISS, PSQI Shaukat et al. (58) O 34%, N =1
NA Sheraton et al. (59) O OR = 2.19 (95%Cl: 1.33-3.62), Z=3.08 N =
2. compared to non-HCW
NA Thatrimontrichai et al. (61) O 35%, N =3, n=2,072/5,919. Asia
NA Varghese et al. (62) ] 38.3%, (95% Cl = 5.8%—78.6) N =2, n = 261
NA Wu et al. (65) ] 47.3% (95%Cl:39-56) N = 7, n = 13,375
Nurses/doctors; 31.8 (27.2-36.5)N=2,n =
1,380 other professionals
Obsessive compulsive NA Hao et al. (45) O 16.2% (95%Cl: 3.0-30) N = 4
symptoms
NA Vindegaard and Benros (63) O Not quantified. N = 1
Phobia SLC-90, SCL Hao et al. (45) O 35.0% (95% Cl: 8.6-61) N =4
PTSD/ emotional stress/ NA De Brier et al. (38) O AOR: 1.60, (95%Cl:1.25;2.04), N = 1. PTSD.
distress Contact with infected patients.
IES-R, K-6, SCL-90, SRQ-20 Cenat et al. (27) ] 21% (95%Cl:5-57) N = 4, HCW PTSD <
general population 22% (95%Cl:8-50) N = 9;
17% (95%Cl:13-22) N = 9, HCW distress >
general population 10% (95%Cl:5-21) N = 10
ASDI, IES-R; PSS Al Magbali et al. (32) O 43% (95% Cl: 37-49), N = 40, nurses.
Emotional stress
NA da silva and Neto (41) O Not quantified, N = 31. HCW stress in ICU
DASS-21, DSM-5, ASAISTSS Danet (42) O Range = 37-78% N = 10. stress
NA de Pablo et al. (43) ] 29.9% (95%Cl: 9-65) N = 3, n = 6,789.
Distress; 7.7% (95%Cl: 6-11) N = 22, n = 470
PTSD
DASS-21, IES-R, IES-6, PCL-C, PTSD-SS Dong et al. (34) 0 29.1% (95%Cl: 24-34) N = 9. Stress & PTSD,

China
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TABLE 2 | Continued

Outcomes

Measure

References

Impact of COVID-19 on outcome

Impact classified/
compared between groups

Overall impact
(no comparison)

Effect size/comment

Somatization symptoms

Substance abuse

Suicidal thought/ self-harm

CBI, GPS, IES-R, PCL-6, PCL-C
NA

IES-R, PTSD-SS, PCL-C, PSS-10
NA

NA

NA

IES, DASS-21, PSS, PTSD

NA

NA

IES-R, PCL-5

CES-D, IES-R, PSS-10, PSS

NA

NA
IES, PTSD-SS
NA

#GHQ-12, IES, K6, PSS-10
NA
NA
NA

NA

NA

d’Ettorre et al. (22)
Falasi et al. (31)

Hao et al. (45)

Krishnamoorthy et al. (46)

Kunz et al. (25)

Kunzler et al. (47)

Mahmud et al. (20)

Marvaldi et al. (26)

Muller et al. (51)
Phiri et al. (52)
Sanghera et al. (54)

Saragih et al. (56)

Li et al. (48)
Shaukat et al. (58)
Varghese et al. (62)

Wu et al. (65)
Zhao et al. (64)
Hao et al. (45)
Kunz et al. (25)

Kunz et al. (25)

Phiri et al. (52)

o o

O oo g

O

Range = 6.6%-58.6%. N = 16, PTSD

Range = 3.4% (India) to 71.5% (China) N = 5.
Acute PTSD

25.6% (95% Cl: 12-39) N = 5. PTSS

41% (95% Cl:19-65) N = 4 distress; 13%
(11-16%) N = 2. PTSS

73.6% N = 1. Only highest prevalence
reported (Spain). PTSD

SMD = 0.49 (95% Cl:—0.60-1.57) N =3,n =
1,5670. compared to before covid. Stress

44.86% (95% Cl: 36.98-52.74) N =41, n =
82,783. Stress

20.2% (95 %Cl:9.9-33) N = 6 PTSD; 56.5%
(95 %Cl:31-81), N = 3 Acute stress

37% (95%Cl: 7-97) N = 13, n = 20,391
25% (95%Cl: 19-31) N = 19. PTSD

Range = 5.2-32.9% N = 11 acute stress;
7.4-37.4% N = 13. PTSD

49% (95% Cl: 22-75) N = 7 PTSD; 37% (95%
Cl: 25-50) N = 15 Distress

21.5% (95% ClI, 1-35%) N = 9

Range = 23.4-71%, N = 2. Stress disorder
18.6% PTSD (95% Cl = 4.8%—38) N =3,n =
638; 40.6% stress (95% Cl = 25.4-56.8%,) N
=10, n = 4,204. Nurses

41.2 (19.8-64.5) N = 5, n = 10,165. Distress
28% (95% Cl: 9.5-59) N = 5, n = 4,327. PTSS
10.7% (95% Cl: 1.9-19.6%) N =5

Not quantified. N = 1. Reported as higher
among nurses than doctors (ltaly)

6.2% N = 1. Only highest prevalence reported
in nurses and doctors (Spain)

5.8% (95%Cl: 5-7) N = 4

# other measures not specified; N, number of studies; n, number of participants; AOR, Adjusted Odds Ratio; ASDI, Acute Stress Disorder Inventory; BAIl, Becks Anxiety Inventory; BDI, Beck Depression Inventory; CES-D, Centre for
Epidemiology Scale for Depression; CPDI, COVID-19 Peritraumatic Distress Index; DASS-21, Depression, Anxiety Stress Scale; DSM-5, PTSD Symptoms Severity Scale; GAD-7, Generalised Anxiety Disorder; GHQ, General Health
Questionnaire; HADS-A, Hospital Anxiety Depression Scale-Anxiety; HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression Scale; HCW, Healthcare Workers; IES-R, Impact of Event Scale-Revised; ISI, Insomnia Severity Scale;
IPQ, lliness Perception Questionnaire; ITQ, International Trauma Questionnaire; K-6, Kessler-6 ltem Psychological Distress Scale; MBI, Maslach Burnout Inventory; OR, Odds Ratio; PHQ), Patient Health Questionnaire; Pfi, Stanford
Professional Fulfilment Index; PTSD-SS, Post Traumatic Stress Disorder-Short Scale; PTSS, Posttraumatic Stress Symptoms; PSQI, Pittsburgh Sleep Quality Index; PCL-C, PTSD Checklist Civilian; PTSD-SS, Posttraumatic Stress
SAS, Self-rating Anxiety Scale; SASR, Stanford Acute Stress Reaction; SCL, Symptoms Checklist; SDS, Self-rating Depression Scale; SF, Health Questionnaire; SMD, Standardised Mean Difference; SOS, Stress Overload Scale; STAI,
State-Trait Anxiety Inventory; SRQ, Stress Response Questionnaire; SRQ-20, Self Reporting Questionnaire-20; STSS, Secondary Traumatic Stress Scale; WHO-5, World Health Organization-5.
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= 24), and Italy (13.44%, 95% CI: 6-20%, N = 6). Li et al. (48)
by contrast, reported that the Middle-East presented with the
highest pooled estimated prevalence of anxiety (28.9%, 95% CI:
21.6-36.8%, N = 7), whereas, the lowest incidence was reported
for North America (14.8%, 95% CI: 13.9-15.7%, N = 2). In Asia,
China yielded a pooled prevalence of 19.1% (95% CI: 15.5-23.0%,
N = 37), which was slightly lower than the pooled prevalence
reported for all other studies from East Asia (20.5%, 95% CI:
15.7-25.8, N = 40). Other regions examined included Europe
(23.9%, 95% CI: 19.6-28.4%, N = 4) and South Asia (21.0%, 95%
CI: 11.7-31.4%, N = 3). Varghese et al. (62) examined the pooled
prevalence among nurses across various regions and reported the
highest pooled prevalence for the Eastern Mediterranean region
(41.9%, 95% CI: 10.7-77.3%, N = 3, n = 907) compared with the
Western Pacific/Southeast region (30.9%, 95% CI: 17.2-46.5%,
N =10, n = 10,579) and the European region (30.5%, 95% CI:
16.7-46.3%, N = 7, n = 2,067) (62).

Depression

Depression and depressive symptoms were assessed in 28
reviews, which synthesised data from 584 primary studies
(Table 2). The prevalence rate was reported in 24 reviews,
including 17 that reported the pooled prevalence values
calculated from meta-analyses, which ranged from 14% (95%
CL 11-17%, N = 18) (27) to 37.12% (95% CI: 32-42%, N =
69) (28). Among reviews without meta-analyses, the prevalence
rate was estimated to be as high as 65% (42). The most-reported
depression assessment tools were the PHQ, versions 2 and 9,
which were reported in 10 reviews (Table 2).

Exploring sociodemographic risk factors associated with
depression revealed that female gender (24, 29, 42, 45, 50, 62),
being single or not married (42), and younger age (<40 years)
(24, 39, 50, 52, 62) were associated with a higher incidence
of depressive symptoms. Additionally, spending too much
time reading COVID-19-related information (50), less work
experience (42), a lack of social support (48), and pre-existing
organic illnesses were associated with higher levels of depression
(24). The risk of developing depression or depressive symptoms
was higher among nurses (29, 42, 50, 65), frontline professionals
(24, 42, 50, 63, 65), professionals working in surgical units
(24), COVID-19 units and hospitals (62), and professionals
with direct patient contact (38, 48, 54, 58). Depression was
significantly associated with poor sleep quality and insomnia (39,
50). Health professionals with insomnia had a 13-fold higher risk
of developing depressive symptoms than those without insomnia
(OR: 13.5517, 95% CI: 10.4771-17.5285, p < 0.0001) (39).

Compared with the pre-COVID-19 prevalence, depressive
symptoms significantly increased during the COVID-19
pandemic (50). The prevalence of depression among frontline
nurses (33%, 95% CI: 24-43%, N = 19) was higher than that
among other nurses (33%, 95% CI: 29-37%, N = 36) (32)
and that among overall health professionals (29.2%, 95% CI:
21.7-36.7%) (34). Similarly, the prevalence of moderate to severe
depression among frontline HCWs (14.6%, 95% CI: 6.3-23.0%)
was higher than that among second-line HCWs (8.7%, 95% CI:
3.9-13.4%) (45).

Three reviews (48, 52, 62) conducted sensitivity analyses
according to country or region. Phiri et al. (52) indicated that the
highest depression prevalence was reported for the Middle East
(41%, 95% CI: 16-60%, N = 5) compared with those reported for
China (22.13%, 95% CI: 18%—27%, N = 24), Italy (20.39%, 95%
CI: 10-31%, N = 5), and the UK (19.29%, 95% CI: 7%—32%, N
=5). Li et al. (48) also reported higher depression prevalence in
the Middle East (34.6%, 95% CI: 25.1-44.9%, N = 5) compared
with those in South Asia (28.8%, 95% CI: 18.1-40.8%, N = 3)
and Europe (22.0%, 95% CI: 18.9-25.3%, N = 4). The pooled
estimates were lowest for North America (18.7%, 95% CI: 17.8-
9.7%, N = 2) and East Asia (19.1%, 95% CI: 15.2-23.4%, N = 39).
Varghese et al. (62) examined the pooled prevalence of depression
among nurses across various regions. The highest prevalence
of depression was found in the Eastern Mediterranean region
(61.2%, 95% CI: 16.9-96.2%, N = 2, n = 592) compared with the
Western Pacific/Southeast region (27.4%, 95% CI: 13-44.7%, N =
9,n =11,181) and European region (30.9%, 95% CI: 20.4-42.5%,
N =5, n=433) (62).

PTSD/Stress/Distress

Emotional stress, distress, and PTSD were assessed from 24
reviews, which synthesised data from 327 primary studies
(Table 2). Of these, the prevalence rate was reported by 21
reviews, including 15 that reported pooled prevalence values
calculated from meta-analyses, ranging from 18.6% (95% CI: 4.8
38%, N = 3) (62) to 56.5% (95% CI: 31-81%, N = 3) (62). Among
reviews without meta-analysis, the prevalence rate was estimated
to be as high as 78% (42). The most-reported distress and PTSD
assessment tool was the Impact of Event Scale (IES), which was
reported in 10 reviews (Table 2).

The risk of developing PTSD, stress, or distress was generally
higher among women (30, 31, 42, 50, 62), younger professionals
(30, 42, 50, 52, 62), professionals with limited experience (30,
42), and those living with family members (31). Similarly, the
risk of experiencing psychological stress or distress was higher
among nurses (31, 42, 49, 50, 54, 65) and frontline professionals
than among other HCWs (24, 31, 49). Prevalence of stress and
distress was higher among frontline nurses (46%, 95% CI: 39-
54%, N = 17) than among nurses working on the second line
(42%, 95% CI: 31-53%, N = 20) (32). Similarly, frontline health
professionals experience higher levels of distress (mean = 2.66
=+ 0.93) than other health professionals (mean = 2.46 + 0.83)
(42). The disproportionate need for technological supplies in ICU
settings, combined with the scarcity of these supplies, promotes
high rates of psychological stress among HCWs who work in
ICU settings (41). Similarly, a lack of adequate PPE (24), direct
exposure to patients (54, 58, 62), working in ICU or emergency
settings (42), working in a perceived unsafe environment (30),
working in COVID-19 hospitals (62), and working in regions
with high caseloads (49) were associated with an increased risk of
developing stress or distress. Emotional stress was also associated
with a lack of training and social support (30) and a history of
mental illness or chronic disease (24, 42).

Varghese et al. (62) examined the pooled prevalence among
nurses across various regions. The highest prevalence was
reported for the Eastern Mediterranean region (61.6%, 95% CI:
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56.4-66.8%, N = 2, n = 763) compared with the Western
Pacific/Southeast region (47.2%, 95% CI: 14.7-81%, N = 4, n
= 3,165) and the European region (34.2%, 95% CI: 21.2-48.6%,
N =3, n=232) (62).

Insomnia

Insomnia was assessed by 16 reviews, which synthesised data
from 91 primary studies (Table2). The prevalence rate was
reported in all 16 reviews, including 9 that reported pooled
prevalence values calculated from meta-analyses, ranging from
23.98% (95% CI: 16-32%, N = 4) (52) to 47.3% (95% CI: 39—
56%, N = 7) (65). The most-reported insomnia assessment tool
was the ISI, which was reported in 7 reviews (Table 2).

Insomnia risk factors include female gender (24, 50),
occupation as a nurse (50, 65), being a frontline professional
(24, 42, 50), existing organic illness (24), and younger age (<30
years) (52). Additionally, direct exposure to a COVID-19 patient
(54), fear for self-infection (54, 58), working in an isolation
unit (54), living in a rural area (24), and a lack of faith in
psychological support (54) were associated with the increased
incidence of insomnia.

Burnout

Burnout was assessed from 8 reviews, which synthesised data
from 62 primary studies (Table 2). Of these, the prevalence rate
was reported in 6 reviews, and only 1 study reported the pooled
prevalence from a meta-analysis (43), which indicated an overall
pooled prevalence for burnout of 25% (95% CI: 13-43%, N
= 3) (43). Other reviews reported estimated prevalence values
ranging from 12% (42) to 45.6% (25). The prevalence of burnout
domains was reported in one review (44), which indicated that
emotional exhaustion (34.1%), depersonalisation (12.6%), and
lack of personal accomplishment (15.2%) were common reasons
cited for burnout among nurses (N = 6). The most-reported
burnout assessment tool was the Maslach Burnout Inventory
(MBI), which was reported in 4 reviews (Table 2).

Burnout prevalence was higher among women (42, 50, 60)
and younger professionals (44, 54). Decreased social support
(44), fewer years of experience (<5 years) (60), more time
spent working in quarantine areas (44), working in high-risk
environments (44), working with insufficient resources (44),
increased workload (44), and lower levels of specialised training
(44) were significant risk factors for burnout. Among various
health professionals, nurses (42, 54, 60) and frontline HCWs
(42) were more at risk of developing burnout than other
health professionals.

Other Mental Health Impacts
Other reported mental health impacts associated with the
COVID-19 pandemic included fear of infection (4 reviews, N =
26), obsessive-compulsive disorder (2 reviews, N = 5), phobia
(1 review, N = 4), somatisation symptoms (2 reviews, N = 6),
substance abuse (1 review, N = 1), and suicidal ideations or
self-harm (1 review, N = 4) (Table 2).

The fear of infection ranged from 60 to 96.6% (N = 12)
among dental professionals (33). Additionally, a prevalence of
77.1% (N = 4, n = 3,558) for fear of infection was reported in

Asia (61). One review (45) reported pooled prevalence values
for obsessive-compulsive disorder (16.2%, 95% CI: 3-30%, N
= 4), phobias (35%, 95% CI: 8.6-61, N = 4) and somatisation
symptoms (10.7%, 95% CI: 1.9-19.6%, N = 5), and another
review (52) reported a pooled prevalence for suicidal ideation
(5.8%, 95% CI: 5-7%, N = 4). The prevalence of substance abuse
was reported to be 6.2% among nurses and doctors in Spain (25).

Interventions/Coping Strategies Reported Alongside
the COVID-19-Related Mental Health Issues

Strategies for overcoming mental health problems encountered
during the COVID-19 pandemic included identifying people
at risk (61), seeking individual or group-level professional
psychological support (42, 51), attending counselling (51),
practising mindfulness exercises (61), pursuing religious or
spiritual channels (42), obtaining online information (51),
refocusing and performing positive appraisal (42), ensuring
family safety (24), seeking support from families or relatives
(51, 61), asking for support from nurse leaders (60), practising
resilience (24, 61), being in a committed relationship (24, 61),
attending training or orientation for infectious disease unit
(24, 60, 61), verifying access to adequate PPE (24, 51, 60, 61),
reducing workloads (57), and reducing job-related stressors (57).
One review reported participants, who prefer to overcome their
psychological distress alone without any intervention (51).

DISCUSSION

To our knowledge, this is the first meta-review to investigate the
impacts of COVID-19 pandemic on the overall mental health
and well-being of HCWs (allied health professionals, doctors, and
nurses). One strength of this meta-review is the large sample
size included, which was drawn from 1,828 individual studies
performed worldwide to evaluate the psychological impacts of
COVID-19 on health professionals.

The most prevalent mental health problems identified in
this review included anxiety, depression, and stress/PTSD.
Other prevailing mental health problems include burnout,
insomnia, fear of infection, obsessive-compulsive disorder,
phobia, somatisation symptoms, substance abuse, and suicidal
ideation/self-harm. Significant risk factors associated with the
incidence of mental health issues include female gender, young
age, low educational level, being a nurse, being a frontline
health professional, experience, and country of residence. This
meta-review reports the most comprehensive evidence to date
regarding the mental health prevalence and risk factors among
global HCWs associated with the COVID-19 pandemic. Mental
health is among the commonly reported concerns associated with
COVID-19 (4-6), particularly among individuals in the general
population who have limited knowledge regarding the pandemic
and tend to experience a high prevalence of adverse mental health
conditions (4). Although the healthcare professions have stronger
knowledge and experience in managing the pandemic condition,
their mental health concerns are no different, or even higher
than the general population. Accordingly, the overall pooled
prevalence of mental health issues was reported to be higher
among HCWs, compared to the general population (27, 39) but
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lower than that among COVID-19 patients (46). Additionally,
hard-affected countries, such as Italy (25), were associated with
a higher prevalence of mental health issues relative to other
regions. During the early stages of the outbreak, the highest
prevalence of mental health issues was reported in Hubei
Province, China, where the outbreak originated (4). Similar to
the COVID-19 outbreak, previous pandemics, including SARS
and MERS, were also characterised by mental health disturbances
among health professionals (10, 11).

The findings of this meta-review further indicated that female
HCWs are at a greater risk of mental health concerns than their
male counterparts, which was identified for anxiety, depression,
stress, insomnia, and burnout. Although none of the studies
included in this review examined the nature of this association,
the additional domestic burden among women has reportedly
increased during COVID-19, including childcare, which likely
contributed to worse mental health (66). Bahrami et al. (67)
were of the opinion that metacognitive belief in uncontrollability,
advantages, and the avoidance of worry may have contributed to
the higher prevalence of anxiety in women than in men. Similar
patterns of increased psychological disturbances were observed
among females in the general population (6, 68) and among
other professionals, such as teachers (69) during the COVID-19
pandemic. Additionally, the study reported by Hou et al. (68)
examining differences during the COVID-19 pandemic indicated
that men showed more resilience to stress, whereas women
experienced more stress and anxiety symptoms.

Anxiety was the most prevalent mental health problem
reported among HCWs during the COVID-19 pandemic,
according to the findings of this review. The highest reported
anxiety prevalence was 65.2% (25). The prevalence of anxiety
varies across professions, with nurses reporting higher levels of
anxiety than other professionals, which might be attributable to
nurses having more frequent contact with the patients relative to
other health professionals. Various studies have reported severe
or dysfunctional anxiety levels among nurses due to the nature
of various nursing roles (24, 65, 70). A similar prevalence of
anxiety has been reported among teachers during the COVID-19
pandemic (69). The review by de Oliveira Silva et al. (69) reported
an anxiety prevalence between 10 and 49.4% among teachers,
which was associated with workload and the demand for online
teaching. Higher anxiety was also found among pregnant women
during the third trimester of pregnancy, associated with poor
social support and increased demand on them to use COVID-
19 protective measures (71). The causes of increased anxiety are
likely multifaceted and are further complicated by the impacts of
the pandemic.

The findings of this meta-review further indicated that
the highest prevalence of depression was reported at 65%
(42). Unsurprisingly, the rate of depression was higher among
professionals in contact with COVID-19-positive patients and
those working in COVID-19 units (24, 42, 50, 63, 65), which
is likely to be associated with increased interaction with dying
or suffering patients. Additionally, professionals with insomnia
were 13 times more likely to develop depressive symptoms than
those without insomnia (39). Increased depression incidence
may be associated with a fear of contracting the infection or

infecting family members, as has been reported in some studies
(33, 51). A recent review study examining frontline professionals
also indicated an association between depressive symptoms and
the direct diagnosis or treatment of COVID-19 patients (5).
High rates of depression or depressive symptoms have also been
reported among the general population (4, 6), which has been
associated with increased alcohol use (4) and suicidal ideation (6).

Stress-related symptoms were identified as common
psychological concerns among HCWs. The findings of this
meta-review indicated various emotional stress conditions
associated with COVID-19, including acute stress, distress,
and PTSD symptoms. The prevalence was reported as high as
78% for distress and 71.5% for PTSD. Stress, including PTSD
in particular, may be associated with the exposure of HCWs
exposure to adverse conditions, coupled with the increased
demand for work. Previous studies conducted during pandemics
also reported that HCWs in emergency units were exposed to
traumatic stressors, such as the burden of rapid decision-making,
demands to manage patient and family expectations, unexpected
daily caseloads, and high fatality rates (9, 72). The pattern of
stress identified among HCWs in the current review is similar
to that described by teachers (69). Similar to anxiety and
depression, being a nurse or frontline professional was identified
as a significant risk factor for stress associated with COVID-19.
In line with previous studies, the burden of stress among HCWs
may be influenced by poor social support, coupled with fear of
getting infected or infecting family members (9, 70, 71).

The findings of the current review further indicate differences
in the mental health concerns of health professionals across
regions. For instance, in China, HCWs in various provinces
were reported to experience less anxiety than those working
in Hubei Province, where the outbreak originated (30.8 vs.
37.9%). The current review further identified that the three
most commonly occurring psychological concerns (anxiety,
depression, and stress) were experienced at higher rates in some
countries than in others. The highest prevalence of anxiety was
reported in the UK (22%), whereas the highest prevalence of
depression was reported in the Middle East (41%), and the
highest stress level was observed in the Eastern Mediterranean
region (61.6%). By contrast, the lowest prevalence of anxiety was
reported in Italy (13.44%), the lowest prevalence of depression
was reported in the UK (19.29%), and the European region
experienced the least stress (34.2%). Previous studies indicate that
higher levels of mental health concerns observed in particular
regions or countries may be associated with large caseloads or
poorly functioning healthcare systems (4, 73).

Other mental health concerns identified in this meta-
review include burnout, fear of infection, phobia, somatisation
symptoms and substance abuse, each affecting more than one-
quoter of the professionals except somatization symptoms. Of
these, fear of infection is the most prevalent, with a prevalence
rate of as high as 96.6% among dental professionals while
somatization symptoms were the least reported mental health
concern among the professionals, accounting for about 10%. Fear
of covid-19 was reported to spread faster than the virus (13) and
is strongly associated with the uncertainties about the outbreak,
of which many countries, including high-income countries, are
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struggling to contain the outbreak (12, 13). On this note, Pakpoup
and Griffiths (74) opined the need for understanding the different
factors underpinning the fear associated with the virus to
determine the needed education and prevention programs, and
which groups of people to target. These programs could be
instrumental towards overcoming the fear of COVID-19 and
affected individuals to engage in preventative behaviours (74).
Burnout on the other hand, may be associated with increased
rates of hospitalisation coupled with longer working hours,
particularly among frontline professionals. During the initial
stages of the outbreak, burnout was highest among nurses,
especially the depersonalisation sub-scale (75). This is largely
associated with longer working hours, of which those with
younger age were most affected compared to experienced and/or
older professionals (75).

Review Limitations

Although this meta-review provides comprehensive evidence
regarding the overall mental health impacts of the COVID-19
pandemic among health professionals, various limitations must
also be considered when interpreting these findings. First, many
of the included systematic reviews were associated with the
potential for bias, as assessed by the JBI systematic review
checklist (36) (Table 1). However, this could be associated with
the rapid nature of the pandemic evolution, coupled with the
need to quickly fill research gaps. Second, systematic reviews
both with and without meta-analyses were included in this meta-
review; therefore, no additional meta-analyses were conducted.
Instead, the findings were narratively synthesised, and the only
effect sizes available are those that were reported by the included
studies. Third, it is unclear from the included systematic reviews
if the HCWs had underlying conditions prior to the COVID-
19 pandemic, which may have exacerbated the development of
the various mental health issues identified in this review. Finally,
the current review only reported coping strategies identified
alongside the prevalence and risk factors associated with the
various mental health conditions. Additional studies remain
necessary to specifically investigate interventional techniques
capable of supporting the mental health of health professionals
during pandemics such as COVID-19.

Conclusions

Based on the findings of this meta-review, health professionals
(nurses, doctors, and allied health professionals) experience
various forms of COVID-19-related mental health issues.
The most prevalent mental health issue is anxiety, followed
by depression and stress/PTSD. Other significant mental
health problems include insomnia, burnout, fear of infection,
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Objective: This study examined problematic mobile phone use (PMPU) and its
relationship with life satisfaction in Chinese university students during the pandemic.

Methods: An anonymous online survey was conducted in a university in China. The
Mobile Phone Addiction Index (MPAI) and the Satisfaction with Life Scale (SWLS) were
used to assess the severity of problematic mobile phone use and life satisfaction,
respectively. Data on demographic and health-related factors were also collected.

Results: A total of 1,491 undergraduate students (73.3% were male) completed the
survey. On average, students in the survey reported spending 7.4 + 4.3 h/day on phone
use. Their MPAI score was 38.1 + 13.3 and SWLS score was 24.9 + 6.8, respectively.
After controlling for confounding factors, the MPAI score was significantly associated with
lower life satisfaction. Multiple linear regression revealed that higher monthly allowances,
frequent insomnia, longer phone use duration were significantly associated with PMPU.

Conclusion: University students in China spend nearly half of their waking hours on
mobile phone use, significantly longer than before the COVID-19 pandemic. PMPU
is associated with insomnia, lower life satisfaction and higher allowances. If the
trend continues after the pandemic, interventions may be needed. Increase in-person
interactions, limiting online social and gaming time, awareness campaign may be effective
in reducing the impact of PMPU and improve life satisfaction.

Keywords: mobile phone use, life satisfaction, association, university students, China

INTRODUCTION

Smartphones have become a necessity and the most important communication tool because of
their convenience and accessibility (1-3), and this is especially true for young people. Due to
the technological advances, smartphones have been used in academic, professional, social and
recreational activities, including those tasks that were previously only possible on computers. In
the meantime, excessive smartphone use could lead to a series negative health outcomes, including
depression, anxiety, sleep deprivation and insomnia (4-7), and low life satisfaction. Furthermore,
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excessive smartphone use may increase the risk of problematic
mobile phone use (PMPU), and even lead to smartphone
addiction (8).

Of note, neither smartphone addiction nor internet addiction
is officially listed as a diagnosis in any major diagnostic systems
and it is controversial to consider it as a diagnostic entity.
However, a few other terms have been used to describe this
phenomenon: problematic mobile phone use, mobile phone
addiction, excessive mobile phone use, and compensatory
mobile phone use (9). PMPU is characterized by excessive
attention and uncontrolled dedication to one’s cell phone
use (10).

In China, young people are the largest growing group
of smartphone users, especially university students (11).
University students tend to routinely use smartphones in
their study and other daily activities (12). In 2018, a survey
demonstrated that Chinese university students spend over 5
h/day on mobile phones, and ~4/5 (79%) use smartphones in
class (2).

The COVID-19 has dramatically changed peoples lives in
numerous ways. In the early stages of the pandemic, a range
of emergency public health measures were adopted, such as
universal masking, social distancing, locking down, school
closure, and public transportation suspension. One adaptive
behavioral change during the extraordinary times is increased
use of the internet and smartphone for either professional use
or personal use. One survey found that, during the COVID-
19 pandemic, adolescents spent more time on the internet to
study, play games, and chat with friends (13). This large-scale
social isolation and overexposure to the mobile devices may
contribute to a few mental health issues, including the potential
to have PMPU.

As an important element in happiness, life satisfaction
is the gap between what people have and what they want
(14), which correlates positively with academic performance
and productivity (15). It is believed that life satisfaction is
affected by conditions such as health, socioeconomic status, and
activities (16).

To date, although a few studies have examined internet
use and smartphone wuse in adolescents, middle and
high school students (17-22), few studies examined the
smartphone use pattern and PMPU among university
students in China during the COVID-19 pandemic.
Furthermore, no studies have examined the association
between PMPU and life satisfaction using standard structured
instruments. Therefore, we designed this study and collected
data among university students during the COVID-19
pandemic. We firstly surveyed the average time spent on
smartphones, then examined the factors associated with
PMPU, with focus on the relationship between PMPU and
life satisfaction.

MATERIALS AND METHODS
Study Design and Participants

This cross-sectional study was conducted in a comprehensive
university from July 7 to 17 in 2021. Before the start of the

survey, we calculated the minimum sample size using the
following formula:

N

= 2(N—
1+4d(21:\£ 1)

n
where n is the minimum sample size, N the size of the students in
Shanghai Jiao Tong University, d the maximum error of estimate,
and z, the critical value of normal distribution at the assumed
confidence level.

Three schools (Antai College of Economics & Management;
School of International and Public Affairs; School of Electronic,
Information and Electrical Engineering) were selected as
convenience samples, while all full-time undergraduates in the
selected schools were invited to participate. The weblink of
the study was posted via WeChat, a popular social app in
mainland China.

The Ethics Committee in Shanghai Jiao Tong University
approved the study protocol (approval number: H2021158I).
Each participant provided written informed consent before they
responded to the questionnaire.

Measures

Socio-Demographic Characteristics

We collected socio-demographic data of the participants,
including gender, age, grade, place of hometown, ethnicity, major,
monthly allowances, and relationship status. We also collected
information on alcohol use, cigarette use, and insomnia based on
literature review (2).

PMPU

PMPU was assessed using the Mobile Phone Addiction Index
(MPALI), which has been widely used in various studies (23, 24).
MAPI was developed by Leung to rate the comprehensive level
of mobile phone addiction and related symptoms, including the
inability to control craving, feel anxious and lost, withdrawal or
escape, and productivity loss (25). All 17 items were rated on a
5-point Likert-type scale, ranging from 1 (Never) to 5 (Always),
while higher total scores indicate higher levels of mobile phone
addiction (23). The Cronbach’s a of MPAI was 0.93 in the
present study.

Life Satisfaction

Participants’ overall life satisfaction was assessed using the
Satisfaction with Life Scale (SWLS) (14), which has been widely
used around the world with good reliability and validity (26,
27). The scale assesses an individual’s satisfaction with life as a
whole. It has 5 items, such as “The conditions of my life are
excellent.” Participants rated the items on a 5-point Likert scale,
ranging from 1 (Strongly Disagree) to 5 (Strongly Agree), with
higher scores indicative of better-perceived life satisfaction. The
Cronbach’s o of SWLS in our samples was 0.94.

Data Analysis

One-sample K-S test was used to examine the normality of the
data. Descriptive analyses for the sample’s socio-demographic,
PMPU, life satisfaction, and other related factors were conducted.
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The associations between PMPU, life satisfaction, and other
factors were examined with independent samples ¢-test, analysis
of variance (ANOVA), chi-square test, and Pearson correlation
analysis, as appropriate. The independent associations between
PMPU and life satisfaction were determined with a stepwise
multiple linear regression after controlling for significant
correlates as identified in the wunivariate analyses. The
independent factors associated with PMPU were identified
through a stepwise method of multiple linear regression;
MPAI score was entered as the dependent variable, while its
significant correlates in univariate analyses were involved as
the independent variables. Data analyses were carried out with
the STATA software version 16.0 (Stata Corporation, College
Station, TX, USA), with the significance level at the p-value of
0.05 (two-tailed).

RESULTS

In total, 4,561 undergraduates were invited to participate
and 1,534 students responded (response rate of 33.63%). The
relatively low response rate might be attributable to the busy
schedules at the end of the Spring semester. Therefore, 1,491
undergraduates completed the survey without logical errors and
were included in the statistical analysis.

Their mean age was 20.8 & 2.9 years, and 73.3% were male.
They spent 7.4 + 4.3 h/day on smartphones, with the MPAI
score of 38.1 & 13.3. Their SWLS score was 24.9 £ 6.8. Table 1
shows the detailed information of their social-demographic and
related characteristics.

Table 2 displays the results of univariate analyses, showing the
factors associated with PMPU and life satisfaction.

Table 3 shows the Pearson correlation coefficients of PMPU
and life satisfaction with age and smartphone use time. Phone
use time was significantly associated with MPAI score (r = 0.135,
p < 0.05).

After controlling for other related factors, MPAI score was
significantly associated with lower life satisfaction (B = —0.10,
p < 0.001) (Table 4).

We also found that PMPU was significantly associated with
higher monthly allowances, frequent insomnia, longer phone use
time (Table 5).

DISCUSSION

Based on a large (>1,000), relatively homogenous sample of
undergraduate students from a university, we found that students
spent 7.4 = 4.3 h/day on phone use. Their MPAI score was 38.12
#+ 13.33 and SWLS score was 24.987 & 6.81, respectively. We also
found the MPAI score was significantly associated with lower life
satisfaction. Multiple linear regression revealed that PMPU was
significantly associated with higher monthly allowances, frequent
insomnia, and longer phone use duration in this sample.

To our best knowledge, this survey was one of the first that
examined the relationship between PMPU and life satisfaction
among Chinese university students during the COVID-19
pandemic. This study found a negative association between

TABLE 1 | Characteristics of 1,491 participants.

Characteristic N %
Gender
Male 1,093 73.31
Female 398 26.69
Grade
Freshman 401 26.89
Sophomore 404 27.10
Junior 457 30.65
Senior 229 15.36
Hometown setting
Urban 979 65.66
Rural 512 34.34
Ethnicity
Han Chinese 1,376 92.29
Minority nationality 115 7.71
Major
Engineering 494 33.13
Science 464 31.12
Economy 108 7.24
Others 425 28.50
Monthly allowances (RMB)
<1,000 184 12.34
1,000-1,499 509 34.14
1,500-1,999 391 26.22
2,000-2,499 228 15.29
2,500-2,999 65 4.36
>3,000 114 7.65
Relationship status
Not dating nor married 864 57.95
Dating but unmarried 534 35.81
Married 54 3.62
Others 39 2.62
Insomnia
No 623 41.78
Seldom (<3 times/month) 450 30.18
Sometimes (1-2 times/week) 275 18.44
Often (3-5 times/week) 109 7.31
Daily (>5 times/week) 34 2.28
Cigarette use
No 1,177 78.94
Ex-smoker 185 12.41
Current smoker 129 8.65
Alcohol use
Never 862 57.81
Rare (<2 times/month) 410 27.50
Sometimes (<4 times/month) 145 9.73
Often (<12 times/month) 47 3.15
Always (>12 times/month) 27 1.81
Mean SD
Age (years) 20.83 2.89
MAPI 38.12 13.33
SWLS 24.87 6.81
Phone use duration (hours) 7.39 4.32

MAPI, mobile phone addiction index; SWLS, the satisfaction with life scale.
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TABLE 2 | Univariate analyses of factors associated with PMPU and SWLS.

Variable MPAI score SWLS
Mean + SD t/F P Mean + SD t/F P
Gender —0.60 0.549 3.29 0.001
Male 38.00 &+ 13.41 25.22 + 6.84
Female 38.46 £ 13.13 23.91 £ 6.67
Grade 1.49 0.214 1.23 0.297
Freshman 37.14 + 13.53 24.37 £ 7.04
Sophomore 37.89 £+ 13.54 24.86 £+ 6.97
Junior 38.65 + 12.92 2511 £ 6.42
Senior 39.18 + 13.38 25.31 + 6.89
Place of hometown 0.01 0.916 0.79 0.430
Urban 38.09 + 13.52 24.97 + 6.86
Rural 38.17 £12.98 24.68 £ 6.74
Ethnic groups —2.28 0.022 0.73 0.465
Han 37.89 + 13.29 24.91 + 6.81
Minority nationality 40.84 + 13.65 24.43 + 6.89
Specialty 4.65 0.003 7.08 <0.001
Engineering 37.87 £12.49 2410 £ 6.32
Science 36.74 £ 14.21 25.87 £7.22
Economy 37.72 £12.26 23.48 £ 6.32
Others 40.02 + 13.38 25.04 + 6.89
Monthly allowances (RMB) 6.19 <0.001 1.57 0.166
<1,000 34.34 + 14.55 24.90 + 8.56
1,000-1,499 37.56 + 12.70 24.45 + 6.26
1,500-1,999 38.06 + 12.60 24.67 + 6.46
2,000-2,499 41.05 + 13.63 25.54 + 6.71
2,500-2,999 40.37 £ 11.71 24.92 £+ 6.58
>3,000 39.82 + 15.17 26.04 + 7.44
Relationship status 8.12 <0.001 6.40 <0.001
Not dating nor married 36.78 £ 13.39 24.34 £ 6.75
Dating but unmarried 39.58 + 12.53 25.31 + 6.68
Married 42.48 + 16.25 2731 +£7.71
Others 41.87 + 14.62 27.21 £7.49
Insomnia 37.96 <0.001 11.47 <0.001
No 33.90 + 13.17 26.17 + 6.85
Seldom (<3 times/month) 39.22 + 12.08 24.37 + 6.39
Sometimes (1-2 times/week) 41.80 + 12.26 23.85 £ 6.10
Often (3-5 times/week) 4519 + 12.74 22.78 £ 7.51
Daily (>5 times/week) 48.59 + 16.36 22.76 £ 10.02
Cigarette use 17.86 <0.001 1.11 0.331
No 37.11 £13.16 24.83 £ 6.71
Ex-smoker 42.99 + 12.15 25.48 + 6.87
Current smoker 40.33 + 14.72 24.37 £7.67
Alcohol use 10.63 <0.001 4.18 0.002
Never 36.34 + 13.51 25.42 + 6.86
Rare (<2 times/month) 39.89 + 12.47 23.81 + 6.41
Sometimes (<4 times/month) 42.34 + 11.92 25.01 + 6.54
Often (<12 times/month) 42,19 +£ 13.50 23.83 £ 7.61
Always (>12 times/month) 38.48 + 17.32 24.63 + 9.37

Bold value for p < 0.05.
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TABLE 3 | Pearson correlation analysis for PMPU and SWLS.

Variable MPAI SWLS
Age (years) 0.015 0.015
Phone use duration 0.135* —-0.015

"0 < 0.05.

TABLE 4 | Association of PMPU and SWLS.

Variable B 95% CI (Lower) 95% CI (Upper) P
MAPI —0.10 -0.13 —0.07 <0.001
Female -1.15 —1.90 —0.40 0.003
Marriage

Dating but unmarried ~ 1.43 0.72 213 <0.001
Married 4.21 2.38 6.04 <0.001
Others 3.64 1.54 5.75 0.001
Insomnia

Seldom —1.28 —2.09 —0.48 0.002
Sometimes —1.87 —2.82 —0.92 <0.001
Often —2.85 —4.22 —1.48 <0.001
Daily —2.67 —4.96 —0.37 0.023

Bold value for p < 0.05.

TABLE 5 | Independent correlates of PMPU.

Variable B 95% CI (Lower) 95% CI (Upper) P

Monthly allowances (RMB)

1,000-1,499 3.52 1.39 5.66 0.001
1,500-1,999 3.24 1.02 5.46 0.004
2,000-2,499 5.85 3.38 8.31 <0.001
2,500-2,999 5.00 1.98 8.03 0.006
>3,000 5.02 1.45 8.59 0.002
Insomnia

Seldom (<3 times/month) 5.00 3.47 6.54 <0.001
Sometimes (1-2 times/week) 7.47 5.67 9.27 <0.001
Often (3-5 times/week) 10.28 7.68 12.87 <0.001
Daily 14.01 9.61 18.42 <0.001
Phone use duration 0.28 0.12 0.43 <0.001

Bold value for p < 0.05.

excessive mobile phone use and life satisfaction, suggesting
a link between PMPU and lower life satisfaction. While the
mechanism and causality are unclear, some studies reported
significant association between excessive mobile phone use and
poor sleep quality, insomnia (28-30), depression and anxiety
(6, 31), all of which may be linked to poor life satisfaction or
quality of life (QOL) (32-34). Similar findings between PMPU
and life satisfaction have been reported by other studies. Reports
from the United States and Lebanon also found that PMPU was
negatively associated with life satisfaction, mediated by academic
performance and stress (35, 36). Another study of Chinese

university students demonstrated that the severity of mobile
phone addiction was significantly associated with lower scores on
all domains of QOL measures (2).

In the current study, we found the average duration of mobile
phone use was 7.39h, which was much longer than previous
studies, especially those prior to the COVID-19 pandemic. A
study conducted in December 2018 in Shenzhen, a city in
south China, showed that youth (18-24 years old) people used
mobile phones for 3.78 £ 2.51h per day before the pandemic
(37). Xie et al. showed that male university students in pre-
pandemic Macau used mobile phones 2.7 & 2.4 h per day, while
female students 3.0 & 2.5h (38). Another study in Turkey Inonu
University before the COVID-19 pandemic found that 21.6% of
students used cell phones for 3 h or less, 31.7% between 4 and 5 h,
18.5% between 6 and 7h, and 28.2% longer than 8h (39). The
survey of Mobile phone usage in 2018 found university students
in China on average spent over 5 h/day on mobile phones, which
is much closer to our findings (2). The significant difference
in mobile phone use among different studies may be due to
different samples, time of survey and how the questions were
asked. During the COVID-19 period, university students needed
to use smartphones for academic activities, including online class
and learning, which may explain the longer phone use (40),
although our data did not differentiate between personal use and
professional use.

An interesting finding of our study is that the MAPI score was
lower than in several previous studies. For example, Liu et al.
found that the MPAI score in male medical college students in
Shanghai was 44.94 + 12.08, female 45.25 &+ 11.87 (41). A study
of high school students in Sichuan and Chongqing showed a little
higher MPAI score with a mean of 41.65 than our study (24).
Again the sampling methods, samples’ demographic features may
explain some of the difference. It is also possible that although
our sample reported longer time on smartphone, they had
used it more academic activities instead of smartphone gaming,
therefore less distress and impairments were experienced, as
other types of smartphone activities such as internet gaming were
associated with psychological distress (42, 43).

In the regression model, we found that PMPU was
significantly associated with students’ monthly allowances, which
often reflect their family socioeconomic status. This finding is in
line with findings of a study among Iranian medical university
students, which demonstrated that family economic status was a
significant predictor of mobile phone dependency (44). The exact
mechanism between socioeconomic status and PMPU warrants
further investigations.

Several limitations about this study need to be noted.
First, due to the nature of a cross-sectional survey, a causal
relationship between PMPU and other variables could not
be examined. Second, some important information related
to PMPU and life satisfaction, such as personality and
academic performance, were not recorded. Third, we did
not specify whether the time spent on smartphone was
for academic activity, social communication or gaming,
which may provide more helpful information regarding
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intervention. Fourth, as the instruments were self-reported,
the recall bias and response bias cannot be ruled out
in the study. Finally, as the participating schools were
selected by convenience, this could lead to sampling
bias, therefore the generalizability of the conclusions may
be limited.

CONCLUSIONS

In conclusion, we found university undergraduate students in
China spend nearly half of their waking hours on mobile phone
use, significantly longer than before the COVID-19 pandemic.
PMPU is associated with insomnia, lower life satisfaction and
higher allowances. Awareness campaign is needed. If this trend
continues, interventions may be indicated, including facilitating
in person interactions, limiting online social and gaming time.
These changes may be effective in reducing the impact of PMPU
and improve life satisfaction among students.
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Background: Quarantine, a public health measure used to control the coronavirus
disease 2019 (COVID-19) pandemic, has been linked to an increased risk of developing
adverse psychological sequelae. This study sought to investigate whether quarantining
during the COVID-19 pandemic was associated with depression among Koreans.

Methods: Data were obtained from the Seoul COVID-19 Study of Quarantine
(SCS-Q) and the 2019 Korea Community Health Survey (KCHS). Using propensity
scores estimated based on sociodemographic and health conditions, 919 individuals
undergoing quarantine in the SCS-Q were matched with 919 individuals who did
not experience quarantine in the 2019 KCHS. Depressive symptoms were measured
using the Korean version of the Patient Health Questionnaire-9 (PHQ-9), where major
depression is defined as a PHQ-9 score > 10. Logistic regression models were adjusted
for sociodemographic and health-related factors.

Results: Depression prevalence was higher in quarantined individuals than in the control
group (7.8 vs. 3.8%, p < 0.001). Logistic regression analyses revealed that quarantining
was associated with higher likelihoods of having major depression [odds ratio (OR) =
2.28, 95% confidence interval (Cl): 1.49, 3.51] after adjusting for relevant covariates.

Limitati