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Abstract: Background: The COVID-19 pandemic is a massive health crisis that has exerted enormous physical and psychological pressure.
Mental healthcare for healthcare workers (HCWs) should receive serious consideration. This study served to determine the mental-health
outcomes of 1,556 HCWs from 45 countries who participated in the COVID-19 IMPACT project, and to examine the predictors of the outcomes
during the first pandemic wave. Methods: Outcomes assessed were self-reported perceived stress, depression symptom, and sleep changes.
The predictors examined included sociodemographic factors and perceived social support. Results: The results demonstrated that half of the
HCWs had moderate levels of perceived stress and symptoms of depression. Half of the HCWs (n = 800, 51.4%) had similar sleeping patterns
since the pandemic started, and one in four slept more or slept less. HCWs reported less perceived stress and depression symptoms and
higher levels of perceived social support than the general population who participated in the same project. Predictors associated with higher
perceived stress and symptoms of depression among HCWs included female sex, not having children, living with parents, lower educational
level, and lower social support. Discussion: The need for establishing ways to mitigate mental-health risks and adjusting psychological
interventions and support for HCWs seems to be significant as the pandemic continues.

Keywords: healthcare workers, COVID-19, pandemic, mental health, psychological problems

In the 18months sinceCOVID-19wasnamedasapandemic
(WHO, 2020a), more than 216,303,376 confirmed cases of
COVID-19 have occurred, including almost 4,498,451
deaths in more than 160 countries globally (WHO,
2020b). The number of confirmed cases and deaths related
to COVID-19 continues to escalate, with a sharp increase in
the number of cumulative cases worldwide (WHO, 2020c).
Infectious disease outbreaks are known to impact the
mental health of the general population (Brooks et al.,
2020; Cabarkapa et al., 2020; Chong et al., 2021; Chou
et al., 2020; Dias Neto et al., 2021; Gloster, Lamnisos
et al., 2020; Huang & Zhao, 2020; Ji et al., 2017; Kamara
et al., 2017; Tian et al., 2020). COVID-19 is highly conta-
gious and has a high mortality rate in some populations,
seriously threatening human physical and mental health
(Gao et al., 2020; Guan et al., 2020; P. Zhou et al., 2020).
The mandated lockdowns unexpectedly and dramatically
impacted the daily routines, work, travel, and leisure
activities of humans around the world to a degree unprece-
dented bymost people living outside of war zones (Gloster,
Lamnisos et al., 2020). Reducing activities, stimuli, and
routines in the population’s daily life potentially negatively
affects their well-being and increases their psychological
distress (Morina et al., 2021). The mental-health outcomes
commonly reported among the general population were
psychological stress, depression, boredom (Dias Neto
et al., 2021; Gloster, Lamnisos et al., 2020), poor sleep
quality (Lin et al., 2021), obsessive compulsion, interper-
sonal sensitivity, phobic anxiety, and psychoticism (Tian
et al., 2020).

The pandemic crisis of COVID-19 severely impacted
healthcare systems as well, including healthcare workers
(HCWs), through the increased number of patients, the
construction of COVID-19 wards, the increased number

of hospital intensive unit beds and ventilators, and of
course the lack of knowledge regarding the best treatment
of this specific disease.Moreover, the lack of inpatient beds
and protection supplies in clinical settings was a major
problem for many countries worldwide during the first
phase of the COVID-19 outbreak (Giang et al., 2020).
Indeed, HCWs are critically important in mitigating an
infectious disease outbreak anytime, facing immense pres-
sures. Hence, they are one of themost vulnerable groups at
risk of mental and physical health problems during a
pandemic (Pfefferbaum & North, 2020; Yamamoto et al.,
2020). Not only do HCWs have to deal with drained
resources, they also are often forced to make difficult deci-
sions to prioritize and triage patients while working
extended hours (Giang et al., 2020). HCWs are also partic-
ularly vulnerable to emotional distress in the current pan-
demic, given that, to do their job, they must risk exposure
to the virus (Gloster, Zacharia et al., 2020). This stressor
is compounded by concerns about infecting and caring for
their loved ones and involvement in emotionally and ethi-
cally fraught resource-allocation decisions (Pfefferbaum
& North, 2020; Yamamoto et al., 2020).

The mental-health outcomes and related risk factors of
HCWs have been one focus of interest, especially among
Chinese scientists since the onset of the current pandemic.
A high prevalence of psychological stress, depression,
anxiety, and sleep disturbances were among the most
frequently reported mental-health outcomes (Brooks
et al., 2020; Kang, Li et al., 2020; Kang, Ma et al., 2020;
S. Liu et al., 2020; Z. R. Liu et al., 2020; Moderato et al.,
2021; B. Wang et al., 2020; Xiang et al., 2020; W. R. Zhang
et al., 2020). Similar psychological reactions were reported
byHCWs in previous infection outbreaks, i.e., SARS-CoV-1,
the Middle East respiratory syndrome (MERS)-CoV,
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(Chua et al., 2004; Grace et al., 2005; Lee et al., 2018;
Maunder et al., 2003; Tam et al., 2004; Wong et al.,
2005; Wu et al., 2009).

In several studies, HCWs were found to demonstrate
worse psychological outcomes than the general population
(Simione & Gnagnarella, 2020; Tian et al., 2020; Y. Zhou
et al., 2020). In the current study, we hypothesized that
HCWs report lower levels of mental-health outcomes than
thegeneral population.Their role is generally recognizedby
governments and the public as crucial to the provision of
healthcare services. Currently, in every country, HCWs
are being praised for their efforts and hardships in carrying
out their jobsduring thepandemic, andcountless encourag-
ing messages are being relayed to HCWs through themass
media (Kim et al., 2020). We followed hypotheses derived
fromthecognitive-behavioral literature, thusassuming that
the specific social support has had a protective effect on the
mental health of HCWs, potentially influencing job-related
stress reduction and even enhancing self-esteem (Shirey,
2004). It canalsomake themfeelmorepositiveandcapable
of justifying the emotional stress of thework (Whealin et al.,
2008). The appraisal of positivemeaning is associatedwith
resilience and with the ability to cope effectively with
potentially traumatic events (Bonanno & Mancini, 2008;
Connor & Davidson, 2003; Whealin et al., 2008). Obvi-
ously, HCWs who appraise pandemic events positively
and find their engagement meaningful are not expected
to develop trauma-related psychopathology to the same
degree as thosewhoare excessively negative and fail to find
meaning in these events (Ehlers & Clark, 2000; Resick &
Schnicke, 1993).

Given this unprecedentedcrisis, it is important to identify
what factors trigger potential mental burdens and psycho-
logical barriers among HCWs. This could direct public-
health officials and organizations to identify high-risk
HCWs’ subgroups and provide them with the necessary
support early on, before problems develop. Sociodemo-
graphic characteristics such as being female, having a
lower educational background level, younger age, being
unmarried or not in a relationship, and access to social
support were identified as predicting factors associated
with the psychological symptoms among HCWs during
the current pandemic (Alnazly et al., 2021; Gupta et al.,
2021; Kim et al., 2020; Labrague & De Los Santos, 2020;
Lai et al., 2020; Li et al., 2021; Pouralizadeh et al., 2020).
However, generalization of these findings seems limited
as most of the studies were conducted nationally and
investigated mainly nurses in Asian countries, where, in
fact, nursing is mostly a female profession. Based on
the previous literature, we hypothesized that a higher
prevalence of stress and depression symptoms is found
among females, older age, those who have no children,
and those who live with their parents (Alnazly et al., 2021;

Pouralizadeh et al., 2020; Simione & Gnagnarella, 2020;
Tella et al., 2020). We also followed hypotheses derived
from the social support literature (Berkman & Kawachi,
2000; Cohen & McKay, 1984; Dunkel-Schetter, 1984;
Helgeson, 2003; House, 1981). Thus, we expect thatHCWs
demonstrate higher levels of perceived social support than
the general population. We also assumed that the support
derived either formally i.e., from the different strategies
implemented by governments to reduce the psychological
burden of HCWs (Kang, Li et al., 2020; Rana et al., 2020),
or informally, i.e., from the public (Kim et al., 2020) or their
family and broader social context (Muller et al., 2020),
positively influences the perception of HCWs of their
social support. Interestingly, perceived social support
among Chinese nurses was found to be significantly higher
than among the patients with COVID-19, which was
positively related to the psychological health and quality
of life of their nurses (Li et al., 2021).

Notably, lack of perceived social support was among the
predictors of mental-health problems examined in several
studies. For example, one review showed that perceived
social support was the most frequently reported protective
factor of the mental-health problems of HCWs (Muller
et al., 2020), which is consistent with the stress-buffering
hypothesis model that posits that support “buffers” (i.e.,
protects) persons from the potentially pathogenic influence
of stressful events (Cohen, 1992; Cohen & Wills, 1985;
House, 1981). Indeed, support may intervene between the
stressful event and a stress reaction by attenuating or pre-
venting a stress appraisal response. Adequate support may
intervene between the experience of stress and the onset
of the pathological outcome by reducing or even eliminat-
ing the stress reaction, or by directly influencing physiolog-
icalprocesses (Cohen&Wills, 1985). Increasingly, evidence
is indicating that social support is positively related to psy-
chological health and quality of life among different groups
of the population, i.e., children withmalignancies and their
families (Fayed et al., 2010; Klassen et al., 2011; Nicolaou
et al., 2015), adult patients with malignancies (Grunfeld
et al., 2004), patients with heart problems (Lee et al.,
2005), and women with postpartum depression (Surkan
et al. 2006; Vaezi et al., 2019).

Social support, both formal and informal, was also crucial
to confronting potentially negative psychological effects
of previous pandemics and lockdowns among HCWs and
the general population (Chua et al., 2004; Ji et al., 2017;
Nasser & Overholser, 2005). Thus, it is important to study
social support, especially given that this is a malleable
parameter that can be targeted with psychosocial interven-
tions. Though we assumed that individuals with higher
levels of perceived social support have fewer psychological
problems, existing knowledge about predicting factors of
mental-health problems related to COVID-19 and the
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role of perceived social support among HCWs is limited.
The existing studies were mainly conducted nationally in
Asian countries, surveying either the general population
or subgroups of HCWs (Alnazly et al., 2021; Grey et al.,
2020; Kim et al., 2020; Labrague & De Los Santos, 2020;
Li et al., 2021; Pouralizadeh et al., 2020; Yu et al., 2020).
Therefore, further international surveys are required to
exploreknowledgeandunderstandingof these issues,using
also more diverse samples.

Given the scope of the COVID-19 pandemic, it is impor-
tant to understand to what degree the pandemic crisis
affects the mental health of HCWs. To our knowledge, this
is the first international survey examining the mental-
health outcomes of HCWs related to the COVID-19
pandemic and the predicting factors in comparison to the
general population, based on a sample from 78 countries/
regions. Because pandemic refers to “an epidemic occur-
ring worldwide, crossing the boundaries of several coun-
tries and usually affecting a large number of people”
(Porta, 2008), international studies seem very important
as the national ones are limited to national data and are
valuable during epidemic outbreaks. We expect that this
international surveywill add precious information to better
understand the psychological impact of the pandemic on
HCWs. Thus, the purpose of this study was to determine
the mental-health outcomes of HCWs and potential
predictors, such as sociodemographic characteristics and
perceived social support.

Methods

Design and Sample

The present study is part of the larger research project,
the “COVID-19 IMPACT Study.” In brief, it employed an
international online survey, aiming to explore the behav-
ioral and psychological impacts of the COVID-19 pan-
demic. The overall sample of the COVID-19 IMPACT
project consisted of 9,565 participants from 78 countries.
The inclusion criteria were being � 18 years of age and
being able to understand one of the 18 languages of the
online survey (English, Greek, German, French, Spanish,
Turkish, Dutch, Latvian, Italian, Portuguese, Finnish,
Slovenian, Polish, Romanian, Hong Kong Chinese,
Hungarian, Montenegrin, and Persian). Concerning the
research questions of the current study, the sample
included 1,556 HCWs from 45 countries. The remaining
7,819 participants of the survey who reported not being an
HCW were used only for comparisons between HCWs
and the general population. The countries with the largest
samples of HCWs were Italy (n = 236), Austria (n = 210),
Latvia (n = 122), Cyprus (n = 121), Switzerland (n = 120),

France (n = 89), Portugal (n = 80), Hungary (n = 63), Hong
Kong (n = 60), and Germany (n = 54). Most of HCWs
came from European countries (n = 1,325, 85%). Further
information on the HCWs sample can be found at
https://doi.org/10.23668/psycharchives.5071

Procedure

A random sampling approach followed by snowball sam-
pling was carried out to collect data over a 2-month period,
between 7April 2020 and 7 June 2020. Datawere collected
throughanonline surveyusingavarietyofmethods, suchas
local press (e.g., newspapers, newsletters, and radio
stations), social media platforms (e.g., Facebook, Insta-
gram, Twitter, and WeChat), professional networks, local
hospitals, and health centers, email lists of HCW profes-
sional groups, and social institutions, as well as the mass
emailing at the participating universities. Ethics approval
was obtained by the Cyprus National Bioethics Committee
(ref.: EEBKEΠ2020.01.60) followedbysite approvals from
different research teams involved in data collection.
Participants who self-selected and enrolled in the study
were invited to provide informed consent and completed
a 20-min online survey via a secured Google platform.

Measures

Predictors
Sociodemographic Status
A structured, closed-questioned tool was used to obtain
sociodemographic information, which was defined as
predictors and included age, sex, marital status, having
children, living situation, employment status, and educa-
tional background.

Perceived Social Support
Perceived social support was measured using the Oslo
Social Support Scale (OSS) (Dalgard, 1996), which consists
of three items assessing the number of people an individ-
ual can count on for important personal problems, the
interest others take in that person, and the difficulty a
person getting help from neighbors. The scale is scored
on one 4-point Likert type scale and two 5-point Likert type
scales, which are summed and provide three levels of
social support: low (scored 3–8), moderate (scored 9–11),
and high (scored 12–14). The coefficient alpha value for
the OSS scale was 0.54.

Outcomes
Perceived Stress
Perceived stress was measured using the Perceived Stress
Scale (PSS) (Cohen et al., 1983), the most widely used tool
for measuring perceived stress and assessing the feelings

�2021 The Author(s) Distributed as a Hogrefe OpenMind article
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

European Journal of Psychology Open (2021), 80(1–2), 62–76

C. Nicolaou et al., Healthcare Workers’ Mental Health and Covid-19 65

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/2

67
3-

86
27

/a
00

00
10

 -
 T

hu
rs

da
y,

 J
an

ua
ry

 2
0,

 2
02

2 
1:

21
:1

1 
A

M
 -

 I
P 

A
dd

re
ss

:1
76

.2
27

.2
33

.7
7 

https://doi.org/10.23668/psycharchives.5071


and thoughts in different situations. The PSS includes
10 items that measure an individual’s appraisal of how
stressful situations in their life are. The items focus on
assessing people’s feelings and thoughts during the last
month and are ranked on a Likert scale ranging from
0 = never to 4 = very often. Total scores are obtained by
reversing the scores on the four positively worded items
(items 4, 5, 7, 8) and then summing across all 10 items.
The total scores range from 0 to 40: 0–13 indicates low
perceived stress, 14–26moderate stress, and 27–40 a high level
of stress. The coefficient alpha value for PSS was 0.89.

Depressive Symptoms
Depressive symptoms were assessed using two items
from the disengagement subscale of the Multidimensional
State Boredom Scale (MSBS; Fahlman et al., 2011). We
chose the subscale we believed would be relevant to the
unique situation of a lockdown. At the time of the first
lockdown, people were not allowed to leave their homes
often and only as necessary, which represents a potential
depletion of reinforcements and has been associated with
depression.

These items measured (a) whether a person is willing to
do pleasurable things but not finding anything appealing
(i.e., boredom) and (b) the person’swasting time. The items
are scored on a 4-point Likert scale, from 1 = very little to
4 = extremely, with higher scores indicating higher depres-
sive symptomatology. The MSBS disengagement subscale
score was significantly correlated with measures of trait
boredom, the Boredom Proneness Scale (BPS), (r = 0.61),
and depression, the Center for Epidemiologic Studies
Depression Scale (CESD), (r = 0.56) (Fahlman et al.,
2011). There was also an additional item based on rein-
forcement deprivation concepts which measures the plea-
sure people experience during activities; it was also scored
on a 4-point Likert scale. The coefficient alpha value for
the three items used to measure depressive symptomatol-
ogy was 0.67.

Sleep Changes
One structured, closed question was used to assess
responders’ sleep change, who were asked to rate how
much their sleep had changed since lockdown, the options
being I sleep more, I sleep less, and I sleep about the same.

Statistical Analysis

All statistical analyses were performed using SPSS version
26. The current data followed the normal distribution.
Descriptive statistics, including frequency (n), percentage
(%), mean (M), and standard deviation (SD), were used to
describe the sociodemographic data, perceived stress,
depressive symptoms, perceived social support, and sleep

change. All predictors of sociodemographic data and social
support were treated as categorical variables, except for
age, which was treated as a continuous variable. The
outcome variables of perceived stress and depressive
symptoms were treated as continuous variables and the
outcome of sleep changes as a categorical variable. To
examine the bivariable associations between the mental-
health outcomes of HCWs and predictors, we conducted
independent-sampled t-tests and one-way analyses of
variance (ANOVAs) for the categorical predictors, and
linear regression was used for the numerical predictor of
age. Games-Howell post-hoc analysis or Tukey post-hoc
analysis was conducted to investigate whether the differ-
ences between groups were statistically significant.
Independent-sample t-tests for numerical variables and
chi-square tests for categorical variables were used to
examine the differences between the HCWs and the gen-
eral population in the scores of perceived stress, depressive
symptoms, perceived social support, and sleep change.
Multivariable associations between each outcome variable
ofHCWs and all predictors were investigatedwithmultiple
linear regression analysis for the variables of perceived
stress and depressive symptoms, and ordinal logistic
regression analysis in the case of the sleep changes vari-
able. Finally, we applied hierarchical multiple regression
to determine whether the addition of social support
improved the prediction of perceived stress and depres-
sion symptoms over and above the sociodemographic
characteristics alone.

We assessed the strength of the associations between
predictor variables and dependent variables by computing
standardized regression coefficients and Cramer’s V as
effect sizes. To evaluate the effect sizes, we used the
following values in the case of standardized regression
coefficients: tiny � .05, very small from .05 to .10, small
from .10 to .20, medium from .20 to .30, large from .30 to
.40, and very large � .40 (Funder & Ozer, 2019); and in
the case of Cramer’s V: weak from .10 to .30, medium
from .4 to .5, and strong > .5. Statistical significance was
defined as p < .05.

Results

Descriptive

Predictors
Sociodemographic Data
The mean age of HCWs was 40.52 (SD = 11.57) years.
The majority were female (n = 1,307, 84%), working
fulltime (n = 1,040, 66.8%), with a postgraduate education
(n = 775, 49.8%), married (n = 728, 46.8%), living with
their own family (n = 1,092, 70.2%), and having children
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(n = 818, 52.6%). The sociodemographic characteristics
of the HCWs and general population were similar with no
significant differences apart from sex, where the percent-
age of womenwas higher amongHCWs than in the general
population (ES = 0.67). In particular, the mean age of
general population was 36.12 (SD = 13.44). Most were
female (n = 5,980, 76.5%), working fulltime (n = 3,973,
50.8%), with a postgraduate education (n = 2,453, 31.4%),
married (n = 2,641, 33.8%), living with their own family
(n = 3,966, 50.7%), and not having children (n = 4,820,
61.6%). More detailed information about sociodemo-
graphic characteristics can be found at https://doi.org/
10.23668/psycharchives.5071

Perceived Social Support
The mean score of the perceived social support among
HCWs was 10.39 (SD = 2.05), indicating that the HCWs
had a moderate level of perceived social support. Approxi-
mately half of the HCWs (n = 813, 52.2%) had a moderate
level of perceived social support, one-third (n = 478,
30.7%) had a high level, and less than one-fifth (n = 265,
17%) had a low level of perceived social support. More
participants from the general population sample than
among the HCWs demonstrated low levels of perceived
social support (25.9%), and also fewer participants from
the general population perceived high levels of social
support (21.8%) (ES =0.1) than among theHCWs (Table 1).

Outcomes
Perceived Stress
Most HCWs (n = 887, 57%) demonstrated moderate
levels of perceived stress, some HCWs (n = 562, 36.1%)
showed low levels of perceived stress, and the remaining
ones (n = 107,6.9%) showed high levels of perceived stress.
The general population reported higher levels of perceived

stress than the HCWs, with a statistically significant mean
difference (95%CI [�1.58,�0.77]) (Table 1).

Depressive Symptoms
The HCWs had moderate symptoms of depression
(M = 6.14, SD = 2.12). Their average depressive symptoms
score was lower than that of the general population, with a
statistically significant mean difference (95% CI [�0.65,
�0.41]) (Table 1).

Sleep Changes
During the lockdown or self-isolation, half of the HCWs
(n = 800, 51.4%) continued to sleep about the same,
whereas383 (24.6%)sleptmore, and373 (24.0%)slept less.
Regarding the quality of their sleep, 925 HCWs (59.4%)
reported having fairly good or very good sleep,
340 (21.9%) neither good nor bad sleep, and 291 (18.7%)
fairly poor or very poor sleep. Similar patterns were
observed with reported sleep changes of the general popu-
lation (ES=0.1).Almost one-half of themcontinued to sleep
about the same(n=3,594,46.0%),one-third sleptmore (n=
2,554, 32.7%), and one-fifth slept less (n = 1,671, 21.4%).
Concerning their sleep quality, most of them reported their
sleep quality to be fairly good or very good (n = 4,298,
54.9%), 26.3% (n = 2,057) indicated neither poor nor good
sleep quality, and aminority indicated that their sleep qual-
ity was fairly poor or very poor (18.7%, n = 1,464) (Table 1).

Bivariate Analyses

Perceived Stress
The results of bivariate analyses with perceived stress as
an outcome are available at https://doi.org/10.23668/
psycharchives.5071 Predictors associated with higher

Table 1. Comparison of PSS, OSS, and MSBS scores among HCWs and the general population

Bivariate analysis

HCWs General population Mean difference (95% CI) Effect size

PSS score (M, SD) 16.10 (6.89) 17.28 (7.57) �1.18 (�1.58, �0.77) 0.06y

MSBS (M, SD) 6.14 (2.12) 6.68 (2.27) �0.53 (�0.65, �0.41) 0.09y

OSS level (n, %) 0.1yyy

Low 265 (17.0%) 2,027 (25.9%)

Moderate 813 (52.2%) 4,090 (52.3%)

High 478 (30.7%) 1,702 (21.8%)

Sleep change (n, %)yy 0.06yyy

Sleep less 373 (24.0%) 1,671 (21.4%)

Sleep more 383 (24.6%) 2,554 (32.7%)

Sleep about the same 800 (51.4%) 3,594 (46.0%)

Note. Effect size interpretation with Cramer’s V: weak (0.1–0.3), medium (0.4–0.5), strong (> 0.5). Effect size interpretation with standardized regression
coefficients: tiny (0–0.05), very small (0.05–0.10), small (0.10–0.20), medium (0.20–0.30), large (0.30–0.40), very large (> 0.40). yStandardized regression
coefficients; yyResults as f(%) from chi-square analysis; yyyCramer’s V value.

�2021 The Author(s) Distributed as a Hogrefe OpenMind article
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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perceived stress among HCWs included female sex (95%
CI [�2.67, �0.80]), not having children (95% CI [�1.83,
�0.46]), and living with parents (95% CI [0.63, 3.06]).
Another predictor of higher perceived stress was lower
levels of perceived social support. In particular, the per-
ceived stress among HCWs was significantly different for
different levels of perceived social support group, Welch’s
F(2, 661.639) = 42.404, p < .00, see https://doi.org/
10.23668/psycharchives.5071 There was no other statisti-
cally significant associationbetweenPSSscoreandsociode-
mographic characteristics.

Depressive Symptoms
The results of bivariate analyses with depressive symptoms
as outcome are available at https://doi.org/10.23668/psy-
charchives.5071 A lower educational level F(5, 1,543) =
4.411, p = .001, living with their parents F(4, 1,548) =
10.836, p < .01, not having children �0.53 (95% CI
[�0.74,�0.32]), p < .01, and lower level of perceived social
supportWelch’sF(2,661.639) =42.404,p< .01proved tobe
predictors of higher levels of depressive symptoms in
HCWs. No other sociodemographic data appeared to have
a statistically significant association with the prevalence of
depressive symptoms.

Sleep Changes
The results of bivariate analyses with sleep changes as
outcome are available at https://doi.org/10.23668/
psycharchives.5071 There was a statistically significant
association between sleep changes and age (p < .001),
employment status (w2(4) = 11.347, p = .023), marital status
(w2(10) = 20.123, p = .028), having or not children (w2(2) =
27.555, p < .001), and living situation (w2(8) = 16.721, p =
.033). In particular, across the marital status group,
widowed HCWs (33.3%) appear to sleep fewer hours. In
addition, older HCWs (M = 42.24, SD = 11.90), not working
at that time (29.3%), having children (25.1%), and living
with parents (28.7%) were sleeping fewer hours as well.
Sex and educational status did not demonstrate a statisti-
cally significant association with sleep changes.

Multivariate Analyses

Perceived Stress
The results of the multivariate analyses for the outcome of
perceived stress can be seen in Table 2. The strongest
predictor of perceived stress was perceived social support.
Both high (�4.65, 95% CI [�5.65, �3.65]) and moderate
levels (�2.92, 95% CI [�3.84, �2.00]) of perceived social
support proved protective against perceived stress. Other
protective factors of perceived stress were male sex
(�1.81, 95% CI [�2.73, �0.90]), younger age (�0.12,
95% CI [�0.16, �0.09]), living with their own family
(�1.68, 95% CI [�2.60, �0.16]), and having children

(�1.04, 95% CI [�1.95, �0.12]). Positive predictors of
perceived stress were being in a relationship/engaged
(1.55, 95% CI [0.37, 2.73]), and being married (1.10, 95%
CI [0.12, 2.73]). No statistically significant differences were
found in the results when countries with more than 50 par-
ticipants (n = 10) were added as a covariate in the analysis
(see https://doi.org/10.23668/psycharchives.5071). The
hierarchical multiple regression analysis indicated that
the full model of sociodemographic characteristics and
social support was statistically significant in predicting
perceived stress R2 = 0.10, F(22, 1,532) = 7.867, p < .001,
adjusted R2 = 0.089. The addition of social support to the
predictionofperceivedstress led toastatistically significant
increase in R2 of 0.039, F(2, 1,532) = 33.393, p < .001 (see
https://doi.org/10.23668/psycharchives.5071).

Depressive Symptoms
The results of multivariate analyses for the outcome of
depressive symptomatology can be seen in Table 2.
Predictors associated with less depressive symptoms were
older age (�0.03, 95% CI [�0.04, 0.23]) and living with
friends or roommates (�0.04, 95%CI [�0.62, 0.55]). Per-
ceived social supportwas also protective against depressive
symptoms for both moderate (�0.96, 95% CI [�1.24,
�0.68]) and high levels (�1.68, 95%CI [�1.99, �1.38]) of
perceived social support. No statistically significant
differences were observed in the results when countries
with more than 50 participants (n = 10) were added to the
analysis as a covariate (see https://doi.org/10.23668/
psycharchives.5071).According to thehierarchicalmultiple
regression analysis, the full model of sociodemographic
characteristics and social support was statistically
significant in predicting depression symptoms R2 = 0.12,
F(22, 1,532) =9.992, p < .001, adjustedR2 =0.113. The addi-
tion of social support to the prediction of depression symp-
toms led to a statistically significant increase inR2 of0.067,
F(2, 1,532) = 58.443, p < .001 (see https://doi.org/
10.23668/psycharchives.5071).

Sleep Changes
Results of multivariate analyses for the outcome of sleep
changes can be seen at https://doi.org/10.23668/
psycharchives.5071The positive predictor of sleep changes
was working part-time (0.46, 95%CI [0.07,0.85]), and the
negative predictor was having children (�0.43, 95% CI
[�0.70, �0.17]). In addition, the effect of depression was
controlled in the analysis, and no significant changes were
observed.

Discussion

The COVID-19 pandemic is a public-health emergency of
international concern and poses a big challenge to both

European Journal of Psychology Open (2021), 80(1–2), 62–76 � 2021 The Author(s) Distributed as a Hogrefe OpenMind article
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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HCWs and the general population (Rajkumar, 2020;
Ren et al., 2020; Vindegaard & Benros, 2020). In our inter-
national survey, we examined the mental health and the
predictive factors reported by 1,556HCWs across 45 coun-
tries/regions fighting against the COVID-19 pandemic,
compared to a sampleof 7,819participants fromthegeneral
populationwho reported not beingHCW.We found that, at
the height of the first lockdown, almost half of the HCWs
demonstrated moderate levels of perceived stress, and 7%

reported the highest levels of perceived stress. Participants
reported also moderate depressive symptoms with most
continuing to sleep about the same, having fairly good or
very good sleep. Perceived social support was found to be
the strongest protective factor against perceived stress
anddepression symptoms inHCWs.Female sex,nothaving
children, and living with parents predicted higher levels of
perceived stress; further, having a lower educational level
predicted higher depressive symptoms. HCWs who were

Table 2. Multivariate analysis of predictors of perceived stress and depression symptoms

Perceived Stress Scale MSBS Depression Symptoms

Variable

Mean difference (95% CI) for
categorical variable and

regression coefficient (95% CI)
for continuous variable

Effect
sizey

Mean difference (95% CI) for
categorical variable and

regression coefficient (95% CI)
for continuous variable

Effect
sizey

Sex

Female Ref Ref Ref Ref

Male �1.81 (�2.73, �0.90) �0.10 0.06 (�0.22, 0.33) 0.01

Age (years) �0.12 (�0.16, �0.09) �0.21 �0.03 (�0.04, 0.23) �0.15

Employment status

Not working at that moment Ref Ref Ref Ref

Working (full-time) �0.89 (�2.14, 0.35) �0.06 0.13 (�0.25, 0.51) 0.03

Working (part-time) �0.69 (�2.03, 0.65) �0.04 0.07 (�0.34, 0.48) 0.01

Educational background

Higher education �0.36 (�2.26, 1.55) �0.01 0.31 (�0.27, 0.90) 0.03

Some college/university 0.27 (�1.48, 2.01) 0.01 0.22 (�0.31, 0.76) 0.02

Graduate college/university �0.13 (�1.25, 0.99) �0.01 0.13 (�0.21, 0.47) 0.03

Master/postgraduate studies �0.42 (�1.38, 0.54) �0.03 �0.05 (�0.34, 0.25) �0.01

Doctoral studies Ref Ref Ref Ref

Marital status

Single Ref Ref Ref Ref

In a relationship/engaged 1.55 (0.37, 2.73) 0.10 �0.15 (�0.51, 0.21) �0.03

Married 1.10 (0.12, 2.73) 0.08 �0.18 (�0.59, 0.22) �0.04

Divorced �0.11 (�1.28, 2.03) �0.00 0.06 (�0.46, 0.58) 0.01

Living situation

Live alone Ref Ref Ref Ref

Live with parents �0.57 (�1.98, 0.93) �0.02 0.30 (�0.15, 0.74) 0.04

Live with one parent 0.13 (�2.46, 2.64) 0.00 �0.16 (�0.94, 0.61) �0.01

Live with own family (partner and/or children) �1.68 (�2.60, �0.16) �0.11 �0.19 (�0.57, 0.20) �0.04

Live with friends/roommates �0.50 (�2.40, 1.41) �0.01 �0.04 (�0.62, 0.55) 0.14

Having children

Yes Ref Ref Ref Ref

No �1.04 (�1.95, �0.12) �0.07 �0.05 (�0.32, 0.23) �0.00

Perceived social support

Low Ref Ref Ref Ref

Moderate �2.92 (�3.84, �2.00) �0.21 �0.96 (�1.24, �0.68) �0.23

High �4.65 (�5.65, �3.65) �0.31 �1.68 (�1.99, �1.38) �0.36

R2 0.11 0.12

Note. Effect size interpretation: tiny (0–0.05), very small (0.05–0.10), small (0.10–0.20), medium (0.20–0.30), large (0.30–0.40), very large (>0.40). yStandardize
regression coefficients.

�2021 The Author(s) Distributed as a Hogrefe OpenMind article
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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widowed, older, not presently working, with children, and
living with parents reported sleeping fewer hours.

These results suggest that there are subgroups among
HCWswho are suffering psychologically andmay be at risk
for developing mental health difficulties in the future. The
current findings corroborate the findings of other studies,
demonstrating the need to improve mental healthcare of
HCWs. However, they do not reveal more serious mental-
health problems than those observed especially in China
where the outbreak of COVID-19 first emerged (Chew
et al., 2020; Kang, Li et al. 2020; Que et al., 2020; L .Q.
Wang et al., 2020; Zhu et al., 2020a). It seems that Chinese
HCWs reported worse mental health being the first to
suddenly be faced with an unknown and highly contagious
virus. Healthcare systems and HCWs had to struggle with
the rapid spread of the Coronavirus and the unprecedented
number of deaths, also within healthcare systems that
appear not to have been prepared for this pandemic
(Doumas et al., 2020). The rapid increase of infected
patients and the uncertainty of transmission in the early
stage of the outbreak increased the enormous workload
and psychological burden of medical workers (Q. Cai
et al., 2020). Some studies that examined frontline HCWs
who were directly working with infected COVID-19
patients found higher symptoms of depression, anxiety,
somatization, and insomnia than nonfrontline workers or
the general population (H. Cai et al., 2020; Q. Cai et al.,
2020; Lai et al., 2020; Que et al., 2020; B. Wang et al.,
2020; W. R. Zhang et al., 2020; Y. Zhou et al., 2020; Zhu,
Sun, et al., 2020). Such differences in reported psychologi-
cal outcomes further suggest variations in outcomes among
different subgroups of HCWs and may warrant further
examination in association with individual differences
and other coping factors.

HCWs, and especially those at the frontline, are suscepti-
ble to mental and physical exhaustion and risk of sleep
disturbances (Du et al., 2020; Lai et al., 2020; Lin et al.,
2021; Shaukat et al. 2020; C. Zhang et al., 2020). However,
the current study found that half of the responders contin-
ued to sleep about the same, and only one in four reported
sleep disturbances. HCWs presenting with sleep problems
were those who also reported higher levels of perceived
stress and depressive symptoms. Sociodemographic char-
acteristics suchasbeingwidowed,older, notworkingat that
time, having children, and living with parents predicted
fewer sleeping hours.

In line with our hypothesis and like other studies (Q. Cai
et al., 2020; Tan et al., 2020; C.Wang et al., 2020; D.Wang
et al., 2020), HCWs presented with lower perceived stress
anddepressive symptoms than the general population. This
is not entirely surprising, since HCWs tend to work under
stressful situations that probably makes them generally
more resilient to stress, so they may have been more adept

at better handling the stress caused by the COVID-19
pandemic. Resilience to stress potentially increases their
self-efficacy, which has been correlated with positive
emotions (Folkman & Moskowitz, 2000) and increased
feelings of controllability in situations that appear uncon-
trollable (Whealin et al., 2008). HCWs may have had an
advantage over all others especially during the first
lockdownperiodwhen this studywasconducted:Theywere
engaged in their normal working patterns and had greater
contact with others – albeit via their work – compared to
many individuals who were confined to their homes and
had to adjust to newworking and life conditions in addition
to the stress associated with the pandemic. For instance,
teleworking and digital workers reported higher levels of
anxiety, stress, fatigue, and feelings of social isolation and
loneliness than office-based workers (Eurofound, 2020;
Gifford, 2020; Samek Lodovici et al., 2021). The pandemic
mayhaveprovidedHCWswith structure, and theymayalso
have felt extremely useful during this crisis, which in turn
may have provided some balance against the stress experi-
enced. It seems that returning to work and participating in
minimizing the spread of the pandemic could improve their
self-esteem leading toabetter quality of life, lessdepression
and stress, and better immunity (Evans & Repper, 2000;
Modini et al., 2016). It is also possible that HCWs experi-
enced less perceived stress because of their professional
knowledge and skills, which potentially made them more
adept at effectively handling stressful situations in their
daily practice. HCWs as a group tend to also have higher
education levels, a possible protective factor against both
stress and depression (Gao et al., 2020;Mazza et al., 2020).

Perceived social support emerged as a strong mental-
healthprotective factor in this study.HCWsreported signif-
icantly greater perceived social support than the general
population. This might be another means of protection
against mental-health problems, where HCWs may fair
better than the general population. HCWs potentially
received support from their social environment since those
who lived with friends or roommates reported less depres-
sion symptomatology and those who lived with their family
andhad children exhibited less perceived stress. A previous
study (Brooks et al.,2018) noted that, as a group,HCWsrely
greatlyonsocial supportandcontactwith familyand friends
as a way of dealing with stressors. Perceived social support
was found to contribute to reductions in anxiety and stress
levels and increased self-efficacy among HCWs (Brooks
et al., 2018; Muller et al., 2020; Xiao et al., 2020).

Female HCWs who live with their parents and are
childless were found to present with higher levels of per-
ceived stress and depressive symptoms. As a group female
HCWs are reported in the literature to be more vulnerable
to stress, anxiety, and depression than male HCWs
(Gupta et al., 2021; Lai et al., 2020; Naser et al., 2020;
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Simione & Gnagnarella, 2020; Tella et al., 2020; W. R.
Zhang et al., 2020; Y. Zhou et al., 2020; Zhu, Sun, et al.,
2020; Zhuet al.,2020b).However, theview thatdepression
rates are universally higher in women is challenged, as
biological determinants, sex-role changes, and social fac-
tors might also contribute to this difference (Parker &
Brotchie, 2010). We assumed that older HCWs experience
higher levels of perceived stress and depression symptoms
because of their potential fear of being at high risk of severe
respiratory distress as a result of COVID-19, which
increases with age (Centers for Disease Control and
Prevention, 2020). However, in fact, older HCWs demon-
strated better mental health than younger ones, than
those who were living with their parents and had no chil-
dren. This may be an artifact of the type of work carried
out by younger HCWs or because those who have no chil-
dren who are generally employed as frontline workers and
are thus more prone to being in contact with infected
patients and are exposed to more stressful situations
(Chua et al., 2004). Also, younger HCWs may worry more
about contracting the virus and spreading it to their family
members, friends, and colleagues (Johal, 2009).

Muchevidencedemonstrates thedramaticpsychological
impact of the current pandemic on HCWs and the impor-
tance of devising dedicated interventions to deal with
mental-health problems, such as stress, anxiety, depressive
symptoms (Brooks et al., 2020; Kang, Li et al., 2020; Kang,
Ma et al., 2020; S. Liu et al., 2020; Xiang et al., 2020).
Support programs should be designed and implemented
according to workers’ individual needs, respecting their
desire concerning the type, timing, and content of such
interventions (Shechter et al.,2020).Moreover, the stressor
support specificity model of the buffering process posits
that the type of support provided is effective when the type
of support matches the coping requirements elicited by a
particular stressor or stress experience (Cohen andMcKay,
1984). Mechanisms should be developed to identify those
HCWs who also possess demographic characteristics
associated with more mental-health difficulties and may
bemore at risk of developingmental-health problems.Also,
provisions should be made for early psychological aid for
these identifiedHCWs, and this should constitute a priority
for healthcare systems.

Our study had several limitations. First, sample composi-
tion is an important limitation of the current study.
Although we obtained an international sample, we did not
distinguish the subgroups of HCWs, in terms of types of
workers (physicians, nurses, healthcare assistants, and
others), typesofmedical ornursing specialties, yearsof clin-
ical experiences, etc. Therefore, we were unable to assess
how mental-health outcomes differed between different
the various HCWs subgroups. Furthermore, in many

countries, the sample was very small at less than five
participants. This could bias the findings of the study. Sec-
ond, the results are based on cross-sectional analysis and
correlations, so that causation cannot be inferred and any
delayed impact of the pandemic and lockdown on themen-
tal health ofHCWswas not captured. Third, we used online
self-report questionnaires, which can be subject to retro-
spective response bias. Further research is required, apply-
ing a qualitative approach to collect data from different
HCWssubgroups, in longitudinal studieswithmultiple time
points to confirmor refute the present findings. The current
surveywas conductedduring the firstwaveof thepandemic
and before pandemic fatigue may have set in (Zou, et al.,
2021). Longitudinal studies would thus be beneficial,
especially if they examine long-term fluctuations in stress
and depressive symptoms among HCWs. Finally, the
country-specific incidence rates and lockdown measures
differed across countries. All these factors may bias the
results of the study and should be considered in future
research for a better understanding of the impact of the
COVID-19 pandemic on the health status of HCWs.

Conclusion

In conclusion, our international survey documents the
mental-health outcomes and sleep quality among a broad
sample of HCWs during the COVID-19 global pandemic
crisis. It is noticeable that being female, having lower levels
of perceived social support, lower educational background,
not having children, and livingwith parentswere predictors
of higher levels of perceived stress and depressive symp-
toms in HCWs. Current findings highlight the need for
implementing appropriate supportive measures and timely
treatment for COVID-19-related mental-health problems
of HCWs. As the pandemic is ongoing, healthcare systems
need to continue to perfect the psychological support
system, providing early psychological interventions target-
ing vulnerable groups both in HCWs and the general
population.
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