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Abstract

Background Intensive care health care workers (HCWs) are frontlines of this crisis as they deal with critically ill COVID-19
patients which can potentially affect their mental well-being and causes different levels of stress.

Aim To determine the prevalence of stress among HCWs involved in the management of critically ill COVID-19 patient,
identify the factors associated with stress, and highlight the availability of psychological support provided to HCWs.
Methods A cross-sectional multicenter, international study using a web-based questionnaire of 27 questions including the
Perceived Stress Scale-10 (PSS-10) for assessment of stress level. Questions to identify factors associated with stress, the
psychological support provided, and the sociodemographic characteristics were included.

Results We received a total 1649 responses from 59 countries: 550 (34%) were from Europe, 525 (32.36%) from Asia, 283
(17.44%) from Africa, 177 (11%) from America, and 88 (5.42%) from Australia. The average stress level was 22 points on
the PSS denoting moderate stress in 1327 (81.8%) respondents, while 239 (14.73%) respondents had a severe level of stress.
Female gender, working in high capacity units and remote areas in addition to lack of psychological support, was significantly
associated with stress in our study.

Conclusion Stress level was moderate to severe among intensive care HCWs during this pandemic, and many factors were
associated with stress emphasizing the importance of psychological support during that unprecedented pandemic.
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Introduction number of cases in other countries throughout the world. In
February 2020, the World Health Organization designated
“COVID-19” pandemic, as an ongoing pandemic for coro-

navirus disease 2019 [1]. The virus that causes COVID-19

Coronaviruses are important human and animal pathogens.
In December 2019, a novel coronavirus was identified as

the cause of a cluster of pneumonia cases in Wuhan, a city
in the Hubei Province of China. It rapidly spread, resulting
in an epidemic throughout China, followed by an increasing
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(COVID-19) as a pandemic leads to the implementation of
surge plans and an increase in the number of intensive care
unit (ICU) beds across most health care facilities. The ICU
can be a stressful environment for patients, relatives, and
health care professionals. Growing evidence suggests that
stress and burnout among ICU nurses [2] and ICU physi-
cians is the result of the demanding and continuously high
stressful work environment [3, 4]. Additionally, health care
workers (HCWs) in the ICU are frontlines of this crisis as
they deal with critically ill patients affected by COVID-19
which can potentially affect their mental well-being and
causes different levels of stress and psychological disorders.

The Perceived Stress Scale-10 (PSS-10) was developed
to measure the degree to which situations in one’s life are
appraised as stressful. The PSS-10 was published in 1983
[5] and has become one of the most widely used tools with
a satisfactory reliability [6]. The tool is composed of 10
items and was found to correlate well with other stress
measures, self-reported health and health service measures,
health behavior measures, smoking status, and help-seeking
behavior [5]. The perceived stress scale categorizes partici-
pants into three groups based on their score. Participants
who score 0-13 are considered low stress, while partici-
pants who score 14-26 are considered moderate stress, and
finally, participants who score 27-40 are considered high
stress. In this study, we sought to determine the prevalence
of stress among HCWs involved in the management of criti-
cally ill COVID-19 patients, identify the factors associated
with stress, and highlight the availability of psychological
support provided to HCWs.

Methods

This is a cross-sectional multicenter, international study.
A web-based survey was conducted in order to collect the
responses from health care workers, working in the ICU set-
tings and are in direct involvement with the management of
COVID-19 patients. Participation was voluntary and anony-
mous (no personal data collected). All the participants gave
their consent for participating in the study by initial approval
in the front page of the survey. This study received institu-
tional review board (IRB) approval from King Fahad Medical
City Research Centre-Riyadh number 20-294 and from King
Abdullah Medical City Research Center with IRB number
20-637, Kingdom of Saudi Arabia. The survey targeted all
the HCWs who were involved in the management of criti-
cally ill COVID-19 patients. The design of the survey con-
sisted of 27 questions divided into three parts, the first part
covered participants work experience, sociodemographic data,
and institutional work characteristics which included the age,
gender, staff category, type of the hospital, locations, and ICU
occupancy which sub-categorized into below the usual ICU
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capacity, the usual capacity, above capacity (means that the
ICU was fully occupied with patients and extending to the high
dependency unit/beds in the hospital), and well above capac-
ity (means that the ICU was fully occupied with patients and
extending to other areas in the hospital like the operating thea-
tres, recovery areas, or the wards as surge plans). The second
part included information surrounding PSS-10 to measure the
stress level. In the third part, we collected the factors associ-
ated with stress in addition to the categories of psychologi-
cal support provided for the HCWs during the pandemic. We
presumed that the hospitals initiated campaigns and teams for
the psychological support of their staff during the pandemic,
which include psychiatric counselling, phone calls, or other
ways of communications to actively listen and manage the
HCWSs’ concerns (Supplementary Appendix A).

The questions were developed and reviewed by the steering
committee and a pilot test was performed to test the ease, flow,
and the time spent to do the survey. The final version was then
revised and designed on the Surveymonkey® online platform
(SVMK Inc., San Mateo, USA) and posted at https://www.
surveymonkey.com/r/3MNSV5N. Only the English language
version was available and we reported data collected between
24/04/2020 and 13/07/2020. We invited HCWs to participate
through steering committee members, social medias, and per-
sonal networks of the management committee members.

Data analysis

All the survey results were exported and analyzed using
SPSS (Statistical Package for the Social Sciences) for win-
dows version 18.00 (SPSS Inc., Chicago, IL, USA) program,
and ANOVA with Tukey’s multiple comparison was used to
examine the differences in the stress level among the groups.
P-value was considered significant if it was less than 0.05.
Because some variables showed missing values which have
been contributed to lower sample size in some analysis,
ultimately, the total number for analysis has been dropped
to 1623. Multiple logistic regression was used to examine
the significant predictors that contribute to the high level of
stress and a model to examine the different kinds of psycho-
logical support as predictor of low stress level. A stepwise
predictor selection was used to select the most significant
predictors. Despite the fact that some variables might be
statistically significant if examined individually, however,
they were not clinically significant when being examined
without taking into account the other factors.

Results

We received a total 1649 responses from 59 countries.
Because some variables showed missing values which
might have been contributed to lower total number in the
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sample size in some analysis, the total responses were 557
(34%) from Europe, 531 (32.36%) from Asia, 284 (17.44%)
from Africa, 189 (11%) from America, and 88 (5.42%) from
Australia. A total of 690 (43.95%) were senior doctors, 491
(30.43%) were nurses, 302 (18.60%) were junior doctors,
and 133 (7.04%) others (clinical pharmacists, physiothera-
pists, and respiratory therapists). Responders were mainly
male 888 (54.81%). The overall average stress level was
22 points on the PSS-10 denoting moderate stress in 1327
(81.8%) respondents, while 239 (14.73%) respondents had
a severe level of stress, and only 56 (3.45%) had mild stress.

Mean stress level in the participants

The mean stress level in the participants according to the
sociodemographic characteristics with Tukey’s multiple
comparisons. The young HCWs (18-34 years) had the
highest stress level compared to all other age groups where

participants whose ages > 55 years had significantly lower
stress than the other groups. The stress level among females
was significantly higher than males.

Looking at the different categories, nurses had an average
score of 22.95 on the PSS-10 which was significantly higher
than all the other groups. Furthermore, a strong association
was determined between the ICU bed occupancy and the
level of stress. Participants who reported that bed occupancy
of their hospital was above capacity or well above capacity
had a higher stress level compared to others (22.82, 23.25,
respectively). Finally, HCWs who worked in Europe had
stress level that is significantly higher than all the other con-
tinents (Table 1).

Predictors of high stress
Model 1 predicts high stress level based on the significantly

correlated variables (gender, ICU current occupancy, and
type of the hospital and continent). The overall model was

Table 1 The mean

. M SD F Multiple comparisons
Perceived Stress Scale
by sociod.en.lographic Age
characteristics 1.18-34 261 49 1>2,3 4%
2.35-44 21.88 53 9.75% k% 2> 4o
3.45-54 21.42 4.5 3> 4ok
455+ 19.20 5.7
Gender
1. Male 21.33 52 2> [H*
2. Female 22.87 4.8 37.4%%%
Category
1. Senior doctor 21.61 54
2. Doctor, SHO trainee, registrar 21.71 4.5 7.70%%% 3>1,2,4%%%
3. Nurse 22.95 52
4. Others 21.54 4.1
ICU current occupancy
1. Below capacity 20.27 4.9
2. Usual capacity 20.42 4.6 30.8%#%* 3> 1,2%%*
3. Above capacity 22.82 52 4> 1,2%%%
4. Well above capacity 23.25 4.3
Type of hospital
1. Local/community hospital 21.29 3.9 5.16%* 2> 1,3%%*
2. Large urban/regional teaching hospital 22.73 5.5
3. Large tertiary/quaternary care/teaching 21.90 5.3
4. Other (incl. private) 21.89 4.8
Continent
1. Europe 23.66 5.2 23.6%%* 1>2,3,4,5%**
2. Asia 21.49 5.7
3. Australia 20.28 4.9
4. Americans 20.93 3.5
5. Africa 21.10 3.6

F values correspond to the ANOVA test for difference in means

* p<0.10, ** p<0.05, *** p<0.01

Multiple comparisons were done using Tukey’s method

<and > indicate significant difference between the numbered groups according to Tukey’s multiple com-

parisons method
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significant (p <0.0001). The odds of female having high
stress level are 1.88 (1.43-2.45) times the odds of high stress
among males while controlling the ICU occupancy and type
of the hospital (p <0.001). The odds of having high stress
level among participants whom current ICU occupancy was
well above occupancy are 4.98 (2.81-8.24) times those who
reported ICU below capacity while controlling gender and
type of the hospital and continent (p <0.001). The odds of
having high stress level among participants whom current
ICU occupancy was above occupancy are 3.33 (2.12-5.70)
times those who reported ICU below capacity while con-
trolling gender and type of the hospital (p <0.001). Par-
ticipants who reported that they worked in other types of
hospitals (including the private sector) had higher odds
of having high stress level compared to local/community
hospitals (OR=2.15 (1.22-3.80) and p-value <0.001).
Participants from the continent of Americas or Africa have
shown less high stress level than European peers (OR =0.56
(0.38-0.83), 0.32 (0.19-0.54), respectively). The partici-
pants from European countries showed higher level of stress
than those from African/American countries (OR =0.56
(0.38-0.83), 0.32 (0.19-0.54)) (Table 2).

Types of psychological support
In model 2, we are modeling for low stress level, the partici-
pants who receive psychiatric team counselling have 1.92

(1.35-2.71) the odds of having low stress level compared to
those who did not receive psychiatric team consoling while

Table 2 Multiple logistic regression for high stress (model 1)

Predictor Model 1, (n=1594)
AOR (95% CI)
Gender
Female 1.88 (1.43-2.45)%:**
Male 1.00

ICU current occupancy

Well above capacity 4.98 (2.81-8.24)***
Above capacity 3.33 (2.12-5.70)%%**
Usual capacity 1.55 (0.91-2.64)

Below capacity 1.00
Type of hospital
Other (remote & private)

Large tertiary/quaternary care/teaching
Large urban/regional teaching hospital

2.15 (1.22-3.80)%+x
0.93 (0.62-1.39)
1.06 (0.69-1.61)

Local/community hospital 1.00
Continent
Africa 0.56 (0.38-0.83)***

Americas 0.32 (0.19-0.54)%**%*
Asia 0.77 (0.54-1.09)
Australia 0.50 (0.25-1.02)
Europe 1.0

n, number; AOR, adjusted odds ratio; CI, confidence interval
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controlling other psychological support types. The odds of
having low stress for those who receive motivational and
positive emails and messages are 1.84 (1.34-2.52) times
the odds for those who did not receive such kind of sup-
port while controlling other psychological support types
(Table 3).

Fears and concerns

Fear of the infection was the major concern for more than
80% of all the respondents. A total of 949 (58.5%) reported
that fear of getting infected with COVID-19 increased their
stress level while 384 (23.67%) reported that the fear of
transmitting the infection to their families was the main
cause of their stress. Other contributing factors to stress
were the increased duty hours, the increased work load, and
shortage of staff as reported by 118 (7.27%) while the lack
of (personal protective equipments) PPEs accounted for
stress in 91 (5.61%) respondents. Social media and triag-
ing COVID patients were the least causes of staff stress as
quoted by 50 (3%) and 49 (3%), respectively (Fig. 1).

A total of 979 (60.17%) of the respondents mentioned that
increasing the number of the staff is importantly required in
order to alleviate their stress level while 902 (55.44%) asked
for decreasing the duty hours as an action to decrease their
stress. Moreover, 726 (44.62%) asked for psychiatric team
counselling to help manage their stress during the pandemic.

Discussion

Our results describe the prevalence of stress levels of HCWs
involved in the management of critically ill COVID-19
patients. This pandemic is unique in its rapid transmission
and it results in not only public health concerns, but also it

Table 3 Multiple logistic regression for low stress based on types of
psychological support received (model 2)

Model 2, (n=1594)
AOR (95% CI)

Predictor

Psychiatric team counselling

Yes (27.34%) 1.92 (1.35-2.71)%***
No (72.66) 1.00

Phone calls
Yes (45.09%) 1.15 (0.88-1.52)
No (54.91%) 1.00

Motivational and positive emails, messages
Yes (53.43%) 1.84 (1.34-2.52)%**
No (46.57%) 1.00

Active listening to your concerns

Yes (38.32%) 0.99 (0.72-1.37)
No (61.68%) 1.00
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causes tremendous stress for frontline HCWs. Overall, the
sample showed a PSS-10 score of 22 which is higher than
that reported in the general population < 13 according to
Cohen and Williamson [7] and close to the values reported
by Chua et al. [8], during the SARS outbreak in 2003, which
placed it at 18.5.

In our cohort, the prevalence of high stress level was
14.73%, while the prevalence of moderate level of stress was
81.8%. As already pointed out, some studies done in the past
reported that HCWs, especially those working in emergency
units, intensive care units, and infectious disease wards, are
at higher risk of developing adverse psychiatric impact [9].
In general, HCWs are at the first line of the battle under the
influence of high risk of getting infected and the high risk
of mortality from COVID-19.

In addition to the intense media coverage with reports
from different countries which address a high rate of infec-
tions in the health care professionals, they will undoubtedly
show the emotion of fear, anxiety, anger, and frustration [ 10,
11].

Zhu et al. [12] from Wuhan, China, the epicenter of the
virus outbreak, have reported that among 5,062 HCPs, the
prevalence rate of stress was 29.8%, while another study
from China by Lai et al. [13] reported that the prevalence
rate of severe distress was 10.5% among 1,257 HCWs.

We found that the females were more significantly
stressed than the males (OR: 1.88 P=0.001). This finding
is in line with the findings reported by Lai et al. [13], where
women are at increased odds of developing distress (OR:
1.45; P=0.01).

Similar results were described by the initial author Cohen
and Janicki-Deverts [14] and Remor [15], regarding PSS
and PSS-10, women received significantly higher perceived
stress scores than men. The reasons for this finding may be
related to sex differences in coping with stress. The findings
in this paper point out higher levels of anxiety and worry in
women. Numerous studies, Uhlenhuth and Paykel [16], show
how women report higher intensity of the symptoms than
men, and Kendler et al. [17] display gender and sensitivity
to the depressogenic effect of stressful life events, where
women reported higher stress rates. The study of Dalgard
et al. [18] explains why with a more affiliative style, and

a stronger involvement in household and family matters,
women are more exposed to problems in the social network.
Based on this, women are more likely than men to report
events in the social network.

Nurses showed higher level of stress than the other
specialties (18.94%); meanwhile, junior doctors reported
higher stress levels than senior doctors. That was reported
in some other studies such as that by Rossi et al. [19] in
Italy where the younger age and female sex were associ-
ated with higher levels of stress, anxiety, and depression
during the pandemic and nurses suffered more from insom-
nia. Frontline nurses treating patients with COVID-19 are
likely exposed to the highest risk of infection because
of their close, frequent contact with patients and work-
ing longer hours than usual [20, 21]. During the SARS
outbreak, a study conducted among health care workers
in emergency departments also showed that nurses were
more likely to develop distress and use behavioral dis-
engagement than physicians [22]. They were physically
and psychologically challenged when committing them-
selves to providing high-quality nursing care for patients
[21, 23-25]. Moreover, at the early stage of the SARS
epidemic, nurses may have been less likely to be warned
about exposure or provided with adequate protections
[25]. Therefore, it warrants a particular attention to the
mental health well-being of the nurses and female HCWs
during the COVID-19 pandemic. The higher stress level
in junior doctors was reported in many previous studies
which highlighted many potential sources for their stress.
It could be explained by greater work load, long working
hours, less experiences, and high job demands. Moreo-
ver, junior doctors might feel insecurity regarding career
progression and work-life imbalance [26-29]. We found,
however, the HCWs who worked in the units with surge
beds above capacity had higher levels of stress which is
logically explained by the overall excessive work load.

The respondents from European countries were more
stressed than those from the other countries (African,
American, and Asian countries) which could be related
to the surge of the cases during the early beginning of its
spread throughout European countries with unprepared-
ness of the health care facilities to deal with the pandemic
in some areas and shortage of the PPEs in some hospitals
during the surge time. The expectations of population in
European countries were thought to be higher compared to
African or Asian countries and this might be contributed to
the increase of stress level. Furthermore, the later spread of
the COVID-19 infection in the other countries put them in
a position to properly prepare the health care facilities for
the worst scenarios, in addition to the early lockdown pro-
cedures and applying for the public precautions. Moreover,
our responses from the Asian countries were mostly from
Saudi Arabia, Emirates, and other Gulf countries where
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health care systems are well established and well equipped.
It was found that working in the remote areas and private
sectors were factors associated with stress in our cohort OR
is 2.15 (1.22-3.80, CI 95%), which could be related to lack
of PPEs, the experience, and the staff who are ready to man-
age the pandemic.

The responses to the questionnaire in the present study
showed that the most important factor that triggered stress in
more than 80% of all the respondents was the fear of infec-
tion, where 949 (58.5%) reported that fear of getting infected
with COVID-19 increased their stress level while 384
(23.67%) reported that the fear of transmitting the infection
to their families was the main cause of their stress. These
findings are in consistence with the results of Cai et al. [30]
who found that concerns for personal safety, concerns for
their families, and concerns for patient mortality were the
important stress-triggering factors in the medical staff.

The intense media coverage of that pandemic with rapid
spread of information, compared to the previous pandemics
like SARS outbreak in 2003, HIN1 influenza pandemic in
2009, or the MERS-CoV epidemic in 2013-2015, could be
another triggering factor for stress in the HCWs as reported
by 3% of the respondents as it might exacerbate perceptions
of personal health, which clearly exacerbated public fear,
panic, and stress.

Multiple regression analysis of the significantly corre-
lated variables showed female gender OR 1.88 (1.43-2.45,
CI 95%) and ICUs above capacity OR 3.33 (2.12-5.70, CI
95%) and well above capacity OR 4.98 (2.81-8.24, C1 95%),
in addition to working in remote areas (including the private
sector) OR 2.15 (1.22-3.80, CI1 95%), were independent pre-
dictors of stress.

Our study had some limitations, it was an electronic
survey, and although this method is useful for rapid col-
lection of data and is likely to produce similar results to
paper method [31], ours had a small size convenient sample
being a multicenter, international study. Moreover, because
of the cross-sectional design, we were unable to account
for or comment on the potential changes in the stress level
over time which could be changeable with the change in the
pandemic nature from country to another over time. Moreo-
ver, with a cross-sectional study methodology, it is hard to
specify which comes first, the dependent or independent
variables, and thus it was difficult to view the risk factors
for stress; however, we viewed it as predictors and factors
associated with stress. Furthermore, the cross-sectional
design carries the risk of acquiescence bias (the friendly
responder) versus extreme responding (the angry responder)
and response bias where HCWSs with stress tend to respond
to the survey, while those without stress may not respond,
which will bias the results toward high stress. Psychological
stress can accumulate over time and have an impact later
in the pandemic, including posttraumatic stress disorder
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(PTSD), which should be investigated in future studies and
its risk factors should be addressed in long-term studies.
Additionally, we have not asked about the psychiatric his-
tory of the HCWs which could affect their responses to the
survey results. Although we have used an objective tool for
assessment of stress level (the PSS-10), but we still have
some subjective responses for some studied items such as
the effectiveness of the psychological support provided by
the health care facility. Furthermore, we have received poor
responses from some countries to build up a good power
for statistical analysis which might turn the results not fully
representative for the whole world.

Conclusion

Stress level was rated to be moderate to severe among
intensive care HCWs during this pandemic, and many fac-
tors associated with stress were identified emphasizing the
importance of psychological support during that unprece-
dented pandemic and adjusting different ways for mitigating
such stress.

Supplementary information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11845-021-02721-0.
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