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Background
The coronavirus disease 2019 (COVID-19) pandemic has led to
significant strain on front-line healthcare workers.

Aims
In this multicentre study, we compared the psychological out-
comes during the COVID-19 pandemic in various countries in the
Asia-Pacific region and identified factors associated with
adverse psychological outcomes.

Method
From 29 April to 4 June 2020, the study recruited healthcare
workers from major healthcare institutions in five countries in
the Asia-Pacific region. A self-administrated survey that col-
lected information on prior medical conditions, presence of
symptoms, and scores on the Depression Anxiety Stress Scales
and the Impact of Events Scale-Revised were used. The preva-
lence of depression, anxiety, stress and post-traumatic stress
disorder (PTSD) relating to COVID-19 was compared, and multi-
variable logistic regression identified independent factors asso-
ciated with adverse psychological outcomes within each
country.

Results
A total of 1146 participants from India, Indonesia, Singapore,
Malaysia and Vietnam were studied. Despite having the lowest
volume of cases, Vietnam displayed the highest prevalence of

PTSD. In contrast, Singapore reported the highest case volume,
but had a lower prevalence of depression and anxiety. In the
multivariable analysis, we found that non-medically trained
personnel, the presence of physical symptoms and presence of
priormedical conditionswere independent predictors across the
participating countries.

Conclusions
This study highlights that the varied prevalence of psychological
adversity among healthcare workers is independent of the bur-
den of COVID-19 cases within each country. Early psychological
interventions may be beneficial for the vulnerable groups of
healthcare workers with presence of physical symptoms, prior
medical conditions and those who are not medically trained.
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After the initial presentation of a cluster of viral pneumonia in
Wuhan, China, coronavirus disease 2019 (COVID-19) has spread
rapidly and globally, with the outbreak at its peak in various coun-
tries in South Asia.1 Accordingly, as of the 30th June 2020,
Singapore reported a total of 4846 cases per million population
with 4 deaths per million population. This was followed by
Malaysia (255 cases and 4 deaths per million population ); India
(164 cases and 5 deaths per million population); Indonesia (105
cases and 5 deaths per million population ) and Vietnam (3 cases
per million population and no reported deaths).2

Besides the direct health impact of COVID-19 on patients,3 it
has placed a significant strain on healthcare workers and resources.
Healthcare institutions have enforced measures such as the donning
of appropriate personal protective equipment and minimising non-
essential services to avoid unnecessary exposure of healthcare staff
to COVID-19.4 It has led to considerable psychological impact on
front-line healthcare staff even during the early periods of the out-
break.5–9 In this multicentre study on healthcare workers, we

compared the psychological outcomes and its predictors during
the current COVID-19 pandemic in various countries in the Asia-
Pacific region.

Method

Study setting and population

Between the period of 29 April 2020 to 4 June 2020, healthcare
workers from major tertiary healthcare institutions from India,
Singapore, Malaysia, Vietnam and Indonesia were recruited.
During the study period, these healthcare institutions were actively
involved in the management of COVID-19 patients. The survey was
extended to all healthcare workers directly involved in wards or
facilities designated for managing patients with COVID-19. Study
participants included medically trained (doctors and nurses) and
non-medically trained personnel (administrative staff, pharmacists,
cleaners, porters and technicians). All participants provided written
informed consent. The survey was administered once and there
were no subsequent follow-up questionnaires. The study was* Joint first authors.
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approved by the institutional review boards of various centres, in
accordance with the principles of the Declaration of Helsinki.

Screening questionnaire

The study questionnaire was administered in English. In all the hos-
pitals where the survey was administered, English was the primary
language of communication among the staff. The participants’ base-
line information on demographic characteristics, their past medical
history and symptom prevalence in the immediate previous month
were obtained. Psychological outcomes were assessed using
Depression Anxiety Stress Scales (DASS-21) and the Impact of
Events Scale-Revised (IES-R) instruments.10,11

The DASS-21 is an internationally recognised screening tool
used for the general population for screening depression, anxiety
and stress. It is a self-administered 21-item instrument created by
the University of New South Wales, Australia, which screens for
depression, anxiety and stress based on the recommended severity
thresholds for the depression, anxiety, stress subscales.10 For the
purpose of this study, we examined depression, anxiety and stress
with cut-off scores of >9, >7 and >14, respectively. Each DASS-21
subscales were further categorised as mild, moderate, severe and
extremely severe, as follows: for depression subscales, 10–13, 14–
20, 21–27, 28–42 points, respectively; for anxiety subscales, 8–9,
10–14, 15–19, 20–42 points, respectively; and for stress subscales,
15–18, 19–25, 26–33, 34–42 points, respectively.10

The IES-R was used to assess the extent of psychological distress
among healthcare workers. This is an internationally validated 22-
item screening system that has three further subcategories (intru-
sion, avoidance, and hyperarousal), which are associated with the
symptoms displayed in post-traumatic stress disorder (PTSD).11

We studied PTSD specifically in relation to the COVID-19 pan-
demic, and did not examine other general causes of PTSD.
Participants had to rate their level of distress for each component
during the past 7 days on the questionnaire. The severity of psycho-
logical impact was graded from normal (0–23 points), mild (24–32
points), moderate (33–36 points), to severe (>37 points). A thresh-
old score of ≥24 points was used to define PTSD as a clinical
concern.11 Both DASS-21 and IES-R have been used to evaluate
the psychological impact of COVID-19 in previous studies.5,12

Study outcomes

The primary study outcome was the comparison of the prevalence
of depression, anxiety, stress and PTSD related to COVID-19
reported by healthcare workers during the pandemic in five coun-
tries in the Asia-Pacific region. Subsequently, we explored the inde-
pendent predictors of these psychological outcomes in each country.

Statistical analyses

Continuous variables were expressed as mean and s.d., while cat-
egorical variables were expressed as absolute values (percentage).
Continuous variables were compared using Student’s t-test, while
categorical variables were examined using Pearson’s chi-squared
test (or Fisher’s exact test, where appropriate). The comparison of
the prevalence of psychological outcomes among the five countries
was performed using logistic regression. The stress outcome was
excluded from the logistic regression model as none of the health-
care workers in Singapore, India and Malaysia were screened posi-
tive for the outcome. Multivariable logistic regression was
performed for the subgroup analysis of each country to evaluate
for independent associations with adverse psychological outcome
and traditional covariates. A P-value of less than 0.05 was deemed
significant for this study. All statistical analyses were performed
using IBM SPSS Statistics for Windows, Version 25.0.

Results

Participants

Of the 1300 healthcare workers invited to participate in this study,
1146 (88.2% response rates) agreed to participate in the study. There
were 384 (33.5%) respondents from India, 277 (24.2%) from
Singapore, 250 (21.8%) from Indonesia, 175 (15.3) from Malaysia
and 60 (5.2%) from Vietnam. The majority of participants were
female (65.1%) and married (54.2%), with a mean age of 31.7
(s.d. = 7.8) years. Notably, the study cohort from India was
younger (27.7 years, s.d. = 5.7) compared with the general study
population. The majority of participants were medically trained
(755, 65.8%), of which 58.8% (444) were nurses and the remaining
41.2% (311) physicians. Of the non-medically trained personnel
(n = 391), most were clerical staff (167, 14.6%) (Table 1).

The commonest reported symptoms were lethargy (415, 36.2%)
and headache (384, 33.5%) (Fig. 1). Almost one-third (375, 32.7%)
of participants did not have any symptoms in the 1 month prior to
survey administration. On the other hand, 124 (10.8%) reported one
symptom, 119 (10.4%) reported two symptoms and 528 (46.1%)
reported three or more symptoms. Most of the reported symptoms
were rated as mild in severity.

Comparison of adverse psychological outcomes
between countries

During each of the countries’ recruitment period, the total con-
firmed cases per day per 1 million population and deaths per day/
per 1 million population were collated (Figs. 2 and 3). Singapore
had the highest number of cases (109.6 per day/1 million popula-
tion) followed by Malaysia (1.9 cases per day/1 million population),
Indonesia (1.8 cases per day/1 million population), India (1.2 cases
per day/1 million population) and Vietnam (0.03 cases per day/1
million population).

During the COVID-19 pandemic in various Asia-Pacific coun-
tries, 51 (4.5%) of participants of our overall study cohort of health-
care workers screened positive for depression, 60 (5.2%) for anxiety,
12 (1.0%) for stress, and 91 (7.9%) for PTSD related to COVID-19.
The overall mean DASS-21 depression, anxiety and stress scores
were 1.89 (s.d. = 3.10), 1.95 (s.d. = 2.75), and 2.75 (s.d. = 3.50),
respectively. The mean total IES-R score was 8.92 (s.d. = 9.76),
while the mean scores for IES-R subsets for intrusion, avoidance
and hyperarousal were 0.42 (s.d. = 0.47), 0.42 (s.d. = 0.52) and
0.40 (s.d. = 0.47), respectively.

In the individual country subgroup analysis, India displayed the
lowest prevalence of adverse psychological outcomes. India had the
lowest prevalence of depression (0.8%), followed by Indonesia
(2.4%) Singapore (4.7%), Vietnam (6.7%) and Malaysia (14.3%).
Again, India had the lowest prevalence (0.8%) of anxiety, followed
by Singapore (3.6%), Vietnam (6.7%) Indonesia (6.8%) and
Malaysia (14.9%). Interestingly, the prevalence of stress was low
in most countries, with figures of 5.7% in Indonesia and 3.3% in
Vietnam, but none screened positive in Singapore and India
(Fig. 4). Overall, there were significant differences in the prevalence
of adverse psychological outcomes between the five countries. Using
India as the reference group, overall results are displayed in Table 2.

The IES-R system was used to evaluate the extent of psycho-
logical distress among healthcare workers. Healthcare workers
from India displayed the lowest prevalence of PTSD related to
COVID-19 (2.1%), followed by Malaysia (6.3%), Indonesia
(11.6%), Singapore (12.3%) and Vietnam (15.0%). The comparison
of IES-R subsets of intrusion, avoidance and hyperarousal between
the five countries are displayed in Fig. 5.
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Predictors of adverse psychological outcomes

Multivariate analysis of healthcare workers was performed to assess
independent predictors of anxiety for each country, and the vari-
ables of the model included gender (female), non-medically
trained personnel, presence of prior medical conditions (past
medical history), presence of symptoms and age. The multivariate
analysis model for depression showed the presence of physical
symptoms as the independent predictor of depression in the
Malaysian (odds ratio (OR) = 5.673, 95% CI 1.780–18.075, P =
0.003) and Indonesian cohort (OR = 1.241, 95% CI 1.010–1.526,
P = 0.040) (Table 3).

The study found that being a non-medically trained healthcare
personnel was an independent predictor for anxiety in the
Indonesian cohort (OR = 4.908, 95% CI 1.282–18.789, P = 0.020)
after adjusting for confounders. In the Singapore cohort, the pres-
ence of prior medical conditions was an independent predictor
for anxiety (OR = 5.828, 95% CI 1.397–24.308, P = 0.016) (Table 4).

In the multivariate analysis, the independent predictors of
PTSD related to COVID-19 were non-medically trained personnel
in the Singaporean (OR = 2.729, 95% CI 1.150–6.472, P = 0.023) and
Indonesian cohort (OR = 2.443, 95% CI 1.004–5.942, P = 0.049).
Additionally, the presence of prior medical conditions (OR =
2.425, 95% CI 1.014–5.802, P = 0.046) and presence of symptoms
(OR = 6.692, 95% CI 1.517–29.521, P = 0.012) were independent
predictors of PTSD in the Singaporean cohort (Table 5).

Discussion

Main findings

To our knowledge, this is the first multicentre study that has exam-
ined the prevalence of psychological outcomes among healthcare
workers during the evolution of the COVID-19 pandemic in the
Asia-Pacific region. Our study demonstrated the discrepancy

Table 1 Baseline characteristics of the study participants (n = 1146)

Characteristics Overall (n = 1146) Singapore (n = 277) India (n = 384) Malaysia (n = 175) Vietnam (n = 60) Indonesia (n = 250)

Female gender, n (%) 746 (65.1) 193 (69.7) 251 (65.4) 118 (67.4) 44 (73.3) 140 (56.0)
Age, mean (s.d.) 31.7 (7.8) 35.0 (9.2) 27.7 (5.7) 32.4 (6.5) 34.7 (9.6) 33.2 (7.0)
Ethnicity, n (%)

Chinese 154 (13.4) 136 (49.1) 0 (0.0) 12 (6.9) 0 (0.0) 6 (2.4)
Indian 435 (38.0) 46 (16.6) 383 (99.7) 6 (3.4) 0 (0.0) 0 (0.0)
Malay 211 (18.4) 29 (10.5) 1 (0.3) 58 (33.1) 0 (0.0) 123 (49.2)
Eurasian 3 (0.3) 2 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.4)
White 28 (2.4) 25 (9.0) 0 (0.0) 0 (0.0) 3 (5.0) 0 (0.0)
Other 315 (27.5) 39 (14.1) 0 (0.0) 99 (56.6) 57 (95.0) 120 (48.0)

Marital status
Single 504 (44.0) 122 (44.0) 237 (61.7) 66 (37.7) 24 (40.0) 55 (22.0)
Married 621 (54.2) 145 (52.4) 146 (38.0) 103 (58.9) 35 (58.3) 192 (76.8)
Divorced/separated/widowed 21 (1.8) 10 (3.6) 1 (0.3) 6 (3.4) 1 (1.7) 3 (1.2)

Occupation
Physician 311 (27.1) 77 (27.8) 84 (21.9) 62 (35.4) 28 (46.7) 60 (24)
Nurse 444 (38.7) 99 (35.7) 167 (43.5) 94 (53.7) 20 (33.3) 64 (25.6)
Technician 70 (6.1) 21 (7.6) 42 (10.9) 3 (1.7) 4 (6.7) 0 (0.0)
Clerical staff/executive 167 (14.6) 14 (5.1) 40 (10.4) 3 (1.7) 5 (8.3) 105 (42.0)
Administrator 48 (4.2) 16 (5.8) 24 (6.3) 6 (3.4) 2 (3.3) 0 (0.0)
Maintenance worker 33 (2.9) 9 (3.2) 21 (5.5) 2 (1.1) 1 (1.7) 0 (0.0)
Allied professional 73 (6.4) 41 (14.8) 6 (1.6) 5 (2.9) 0 (0.0) 21 (8.4)

Prior medical conditions
Hypertension 65 (5.7) 15 (5.4) 10 (2.6) 19 (10.9) 5 (8.3) 16 (6.4)
Dyslipidaemia 43 (3.8) 7 (2.5) 6 (1.6) 7 (4.0) 5 (8.3) 18 (7.2)
Diabetes mellitus 23 (2.0) 6 (2.2) 3 (0.8) 4 (2.3) 5 (8.3) 5 (2.0)
Asthma 60 (5.2) 15 (5.4) 6 (1.6) 13 (7.4) 1 (1.7) 25 (10)
Eczema 43 (3.8) 16 (5.8) 0 (0) 5 (2.9) 3 (5) 19 (7.6)
Migraine 109 (9.5) 26 (9.4) 20 (5.2) 17 (9.7) 5 (8.3) 41 (16.4)
Ischaemic heart disease 6 (0.5) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 5 (2.0)
Stroke 3 (0.3) 0 (0.0) 0 (0.0) 1 (0.6) 0 (0.0) 2 (0.8)
Others 32 (2.8) 16 (5.8) 2 (0.5) 0 (0.0) 3 (5) 11 (4.4)
Smoking 37 (3.2) 17 (6.1) 11 (2.9) 2 (1.1) 1 (1.7) 6 (2.4)

Physical symptoms
Throat pain 289 (25.2) 58 (20.9) 143 (37.2) 26 (14.9) 10 (16.7) 52 (20.8)
Nausea 88 (7.7) 11 (4.0) 40 (10.4) 7 (4.0) 0 30 (12.0)
Anxiety 367 (32.0) 80 (28.9) 121 (31.5) 33 (18.9) 28 (46.7) 105 (42.0)
Insomnia 302 (26.4) 82 (29.6) 106 (27.6) 43 (24.6) 22 (36.7) 49 (19.6)
Poor appetite 218 (19.0) 25 (9.0) 122 (31.8) 20 (11.4) 12 (20.0) 39 (15.6)
Lethargy 415 (36.2) 96 (34.7) 132 (34.4) 50 (28.6) 11 (18.3) 126 (50.4)
Watery eyes 48 (4.2) 16 (5.8) 8 (2.1) 8 (4.6) 3 (5.0) 13 (5.2)
Pruritus 99 (8.6) 23 (8.3) 15 (3.9) 10 (5.7) 5 (8.3) 46 (18.4)
Myalgia 328 (28.6) 74 (26.7) 136 (35.4) 43 (24.6) 8 (13.3) 67 (26.8)
Rash 66 (5.8) 15 (5.4) 20 (5.2) 10 (5.7) 1 (1.7) 20 (8.0)
Coryza 137 (12.0) 74 (26.7) 136 (35.4) 43 (24.6) 8 (13.3) 67 (26.8)
Breathlessness 83 (7.2) 23 (8.3) 31 (8.1) 11 (6.3) 1 (1.7) 17 (6.8)
Cough 166 (14.5) 52 (18.8) 10 (2.6) 31 (17.7) 7 (11.7) 66 (26.4)
Sputum 109 (9.5) 38 (13.7) 13 (3.4) 12 (6.9) 7 (11.7) 39 (15.6)
Headache 384 (33.5) 96 (34.7) 158 (41.1) 50 (28.6) 18 (30.0) 62 (24.8)
Neck stiffness 157 (13.7) 53 (19.1) 18 (4.7) 29 (16.6) 6 (10.0) 51 (20.4)
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Fig. 1 Prevalence of physical symptoms experienced by healthcare workers by country during the COVID-19 pandemic.
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Fig. 2 The longitudinal trajectory of confirmed cases of COVID-19 in the participating countries. Total number of confirmed COVID-19 cases per
1 million population for each country is also represented.

(a) India; (b) Indonesia; (c) Malaysia; (d) Vietnam; (e) Singapore. The denoted section of the trend line (green box) represents the study period in each country.
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Fig. 3 The longitudinal trajectory of confirmed deaths because of COVID-19 in the participating countries. Total number of confirmed deaths
because of COVID-19 per 1 million population for each country is also represented.

(a) India; (b) Indonesia; (c) Singapore; (d) Malaysia. The denoted section of the trend line (green box) signifies the study period of each country.

INDIA
TOTAL CASES: 47 457
DEATHS: 2415

DEPRESSION: 0.8%
ANXIETY: 0.8%
PTSD: 2.1%

VIETNAM
TOTAL CASES: 320
DEATHS: 0

DEPRESSION: 6.7%
ANXIETY: 6.7%
STRESS: 3.3%
PTSD: 15.0%

SINGAPORE
TOTAL CASES: 28 343
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ANXIETY: 3.6%
PTSD: 12.3%

MALAYSIA
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Fig. 4 The total number of confirmed COVID-19 cases and deaths at the end of the country’s study period, with the prevalence of adverse
psychological outcomes among healthcare workers in each country (n = 1146).

TheDepressionAnxiety Stress Scales (DASS-21)wasused, inwhichDASS-21 cut-off scores of >9, >7 and>14 indicate a positive screenof depression, anxiety and stress, respectively.
Post-traumatic stress disorder was screened using the Impact of Events Scale-Revised (IES-R) score, where a total IES-R cut-off score of 24 is used to classify post-traumatic stress
disorder as a clinical concern. India and Singapore did not have any healthcare workers screen positive for stress. PTSD, post-traumatic stress disorder.
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between the volume of confirmed COVID-19 cases per day/1 million
population and the prevalence of adverse psychological outcomes in
the participating countries. Despite having the lowest volume of cases
per day/1 million population, Vietnam displayed a higher prevalence
of PTSD related to COVID-19 among healthcare workers compared
with India. In contrast, Singapore reported the highest number of
cases per day/1 million population, but had a lower prevalence
of depression and anxiety among its healthcare workers, when
compared with the Malaysian cohort. Our study highlights that all
healthcare workers were vulnerable to psychological adversity
regardless of the volume of confirmed COVID-19 cases. In fact, it
would be crucial to focus efforts on addressing the independent
predictors of psychological adversity, such as healthcare workers
with the presence of physical symptoms, presence of prior medical
conditions and those who are not medically trained.

Comparison with findings from other studies

During the early stages of the COVID-19 pandemic, Wang et al
investigated the psychological impact of the COVID-19 pandemic
on the general public in China using the DASS-21 scale, and
found that 16.5%, 28.8% and 8.1% of its respondents reported mod-
erate-severe depressive, anxiety and stress levels, respectively.12

However, given the differences in sampling approach, measurement
and methodology, it poses a challenge for direct comparison with
our present study cohorts’ prevalence of depression (1.5%),
anxiety (3.0%) and stress (0.09%). We speculate that the prevalence
of adverse psychological outcomesmay improve across the COVID-
19 pandemic trajectory, as there will have been an additional
amount of time and effort in countries in building their readiness
through resource allocation, emergency implementation of drastic
infection control measures and mental preparedness.13,14

Our earlier study reported depression rates among non-medical
andmedical healthcare personnel to be 10.3% and 8.1% respectively,
as compared with the overall 4.7% depression rate displayed in the
present study.5 This trend was similar for the rates of anxiety in the
early phases of the pandemic (20.7% in non-medical and 10.8% in
medical healthcare workers, versus the overall 3.6% in the present
study).5 It is important to note that it is difficult to make accurate
longitudinal conclusions when comparing the two studies because
of the different population cohorts. Nevertheless, there is a trend
towards better psychological preparedness and resilience for
impending widespread transmission when the spread of the pan-
demic is already known, as compared with the uncertainty during
the earlier stages of the pandemic.15

Impact of differing strategies in different countries

Each of the participating countries has adopted strategies to curb the
spread of COVID-19 and ensuring confidence in its healthcare
workers through preventive strategies. The world witnessed the
largest COVID-19 national lockdown in India, which led to the
desired effect of flattening the epidemic curve. India’s population
of 1.3 billion with its widening socioeconomic disparities pose
unique challenges in the pandemic. Moreover, India’s young
general population (65% of the population are less than 35 years
of age) may serve as a determining factor for psychological resilience
as evident by the lower levels of adverse psychological outcomes in
this study.16 This characteristic is reflected in the present study’s
Indian cohort with a lower mean age with fewer prior medical con-
ditions as compared with their counterparts.

The most effective lockdown was seen in Vietnam. The country
tightened its border immediately after the first death in Wuhan.
Vietnam’s approach was never based on mass testing, which may
possibly account for its strikingly low number of confirmed cases.
Its stringent infectious control has been backed up by the country’s
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military and public security forces.17 Despite their low levels of
detected cases, an interesting finding of our study is Vietnam’s
high prevalence of PTSD, and relative higher rates of anxiety and
depression as compared with their India and Singapore
counterparts.

Singapore adopted a multipronged aggressive surveillance strat-
egy among various patient groups (for example all patients with
pneumonia) that allowed clinician’s discretion to order a test
based on clinical suspicion, even if the case definition was not
met.18 This strategy led to an increase in detected COVID-19
cases, many of which may not have been detected if the case defin-
ition was strictly followed. Although, it reported a high volume of
confirmed cases, most were asymptomatic or mildly symptomatic.18

Perhaps, this accounted for the lower prevalence of anxiety, depres-
sion and PTSD related to COVID-19 among healthcare workers.

Similarly, Malaysia adopted an aggressive testing strategy, in
which its tests per million capita far exceed its Association of
South-East Asian Nations counterparts, resulting in higher reported
confirmed cases but of milder severity and lower mortality.19

However, despite its lower rates of confirmed cases as compared
with Singapore, we found a higher prevalence of depression,
anxiety and stress among Malaysian healthcare workers.

Indonesia’s declaration of a public health emergency on 21
March led to large-scale social distancing and movement restric-
tion.20 Despite its higher death rates per 1 million population, the
prevalence of depression and anxiety remain comparable with its
counterparts. Therefore, there is no clear correlation between the
volume of confirmed cases per day per million capita and the preva-
lence of adverse psychological outcomes. Perhaps the risk of psy-
chological distress among healthcare workers goes beyond the
country’s COVID-19 disease burden, and may also be contributed
to by other societal and cultural factors specific to different nations.

Differences between medical and non-medical
healthcare workers

Our study demonstrated that non-medically trained healthcare
workers were at higher risk of adverse psychological outcomes as
compared with their medically trained counterparts. This is in agree-
ment with our recent study on healthcare workers during the start of
the pandemic in Singapore, as well as a recent study in China that
demonstrated that front-line nurses had significantly decreased
vicarious traumatisation scores in comparison with non-front-line
nurses and the general public during the COVID-19 pandemic.5,21

This difference between medical and non-medical healthcare
workers may be attributed to the relative lack of accessibility to
first-hand medical information on the pandemic and less formal
training and confidence in infectious control measures.5

Role of physical symptoms

Our current findings demonstrate that the presence of physical
symptoms was an independent predictor of adverse psychological
outcomes. This is in line with our previous study that reported
this significant association during the earlier stages of the pan-
demic.22 We postulated a bidirectional association between physical
symptoms and psychological stress, in which somatic symptoms
may represent a way of communicating emotions.23 However,
healthcare workers displaying physical symptoms may face a
sense of fear, stigmatisation and ostracism from co-workers,
which may exacerbate the psychological pain.24–26

Role of prior medical conditions

We found that healthcare workers with prior medical conditions
were at risk of adverse psychological outcomes. Studies have
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Table 3 Multivariate analysis of healthcare workers in each country with depression during the COVID-19 pandemic (n = 1146)

Variables

Overall (n = 1146) Singapore (n = 277) India (n = 384) Malaysia (n = 175) Vietnam (n = 60) Indonesia (n = 250)

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Gender (female) 0.755 (0.515–1.105) 0.148 0.221 (0.027–1.769) 0.155 0.452 (0.027–7.699) 0.583 2.347 (0.912–6.038) 0.077 0.349 (0.011–11.470) 0.555 0.365 (0.039–3.387) 0.376
Non-medically trained personnel 1.832 (1.267–2.653) 0.001 1.186 (0.339–4.153) 0.790 1.188 (0.087–16.234) 0.897 0.272 (0.033–2.271) 0.229 0.662 (0.309–1.415) 0.287 5.399 (0.569–51.271) 0.142
Presence of prior medical conditions 1.346 (0.886–2.045) 0.164 1.310 (0.350–4.901) 0.688 1.739 (0.088–34.381) 0.716 0.303 (0.076–1.210) 0.091 0.284 (0.012–6.582) 0.432 0.670 (0.098–4.580) 0.683
Presence of symptoms 3.185 (1.916–5.291) <0.001 6.017 (0.740–48.919) 0.093 1.332 (0.860–2.062) 0.199 5.673 (1.780–18.075) 0.003 1.127 (0.085–15.029) 0.928 1.241 (1.010–1.526) 0.040
Age 1.005 (0.983–1.028) 0.657 0.988 (0.923–1.057) 0.719 1.090 (0.948–1.254) 0.228 1.002 (0.920–1.092) 0.959 1.173 (0.949–1.451) 0.140 0.936 (0.797–1.100) 0.422

Results in bold are significant.

Table 4 Multivariate analysis of healthcare workers in each country with anxiety during the COVID-19 pandemic (n = 1146)

Variables

Overall (n = 1146) Singapore (n = 277) India (n = 384) Malaysia (n = 175) Vietnam (n = 60) Indonesia (n = 250)

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Gender (female) 0.904 (0.684–1.193) 0.477 0.594 (0.117–3.016) 0.530 1.155 (0.069–19.390) 0.920 1.537 (0.634–3.729) 0.342 0.324 (0.012–8.663) 0.502 0.419 (0.130–1.351) 0.145
Non-medically trained personnel 1.173 (0.880–1.563) 0.277 1.587 (0.420–6.000) 0.496 1.211 (0.074–19.870) 0.893 0.775 (0.159–3.780) 0.752 0.662 (0.309–1.415) 0.287 4.908 (1.282–18.789) 0.020
Presence of prior medical conditions 1.126 (0.814–1.558) 0.474 5.828 (1.397–24.308) 0.016 5.774 (0.430–77.551) 0.186 1.432 (0.483–4.249) 0.517 0.259 (0.009–7.576) 0.433 0.906 (0.304–2.693) 0.858
Presence of symptoms 1.408 (1.052–1.890) 0.022 4.502 (0.544–37.257) 0.163 0.693 (0.046–10.503) 0.791 1.735 (0.685–4.393) 0.245 0.808 (0.050–12.946) 0.880 4.660 (0.587–37.014) 0.145
Age 0.996 (0.978–1.013) 0.627 1.001 (0.938–1.069) 0.966 0.917 (0.693–1.214) 0.546 0.903 (0.816–1.000) 0.051 1.120 (0.941–1.332) 0.201 0.999 (0.931–1.071) 0.967

Results in bold are significant.
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shown that vulnerable groups, namely those who are immunocom-
promised, with underlying medical conditions are at higher risk of
life-threatening illness from COVID-19.27,28 The knowledge of this
increased risk may have worked as an additional stressor for our
healthcare workers with pre-existing illnesses. Perhaps more
efforts can be made to address the concerns of this vulnerable
group of healthcare workers through ensuring that their exposure
to COVID-19 patients are adjusted accordingly to their health
risk status.

Implications

Our present findings demonstrate that regardless of the volume of
cases or deaths, healthcare workers from all countries are vulnerable
to psychological distress from the COVID-19 outbreak. Therefore,
as the pandemic reaches its peak, it calls for urgent clinical and
policy strategies for identifying healthcare workers at risk, i.e.
those who are not medically trained, those with physical symptoms
and prior medical conditions. Passive psychoeducation through
educational pamphlets, emails or website can be relatively easy
and inexpensive to implement, and may serve as a readily available
resource for those experiencing psychological distress. Education on
the natural history of the virus, and the appropriate use of infection
control measures, especially for the non-medically trained hospital
workers, may be helpful. A meta-analysis has shown that brief
passive psychoeducational interventions targeting high-risk
groups can be effective, although the extent of benefit remains
unknown.29 Early psychological interventions in the form of cogni-
tive–behavioural therapy, have also been proven to reduce psycho-
logical distress.30 Therefore, improved accessibility to formal
psychological support for healthcare workers (in the form of coun-
selling, internet-based cognitive–behavioural therapy) is of para-
mount importance.5 These dedicated interventions will help allay
the fear of COVID-19 transmission between colleagues and
improve the confidence of our healthcare workers.12,22

Limitations

We acknowledge certain limitations of the study. First, it is cross-
sectional in nature, which does not allow us to assess the causality
of the different psychological outcomes. We also did not examine
the prevalence of psychological symptoms before COVID-19, and
did not examine the participants longitudinally for progression or
improvement in their symptoms. Second, questionnaires were
self-administered because of the strict infection control measures
in all participating institutions. Hence, the information obtained
could not be verified by a medical professional. Furthermore, all
surveys were administered in English. Although English had been
the primary language of communication in all the hospitals in
which the survey had been administered, varying levels of profi-
ciency with the English language may also have contributed to
bias and inaccuracy in the survey findings.

In terms of sampling, larger tertiary centres within the countries
were studied. The findings thus may not be generalisable and
reflective of smaller regional or rural centres. Although the response
rate was greater than 88%, participants with greater mental health
concerns may be more likely to respond to the study, which may
slightly overestimate the prevalence of mental health disorders.
A larger sample size that is more representative of healthcare
workers across the study region would be needed to estimate the
true prevalence of mental disorders in this population. Follow-up
studies are required to evaluate the progression of the psychological
impact on healthcare workers during the aftermath of the COVID-19
pandemic, as there have been concerns regarding the ‘rebound effect’
where high-risk healthcare workers may experience various neuro-
psychiatric manifestations once the imminent threat of the infectious
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disease subsides, along with the protective positive attitude of colle-
giality and bravery.31

In conclusion, we reported a varied, albeit high, prevalence
of psychological distress in healthcare workers regardless of the
individual countries’ burden of confirmed COVID-19 cases and
deaths, as well as the different infectious control strategies adopted
by the various countries. Our study suggested that vulnerable
groups of healthcare workers may include those who are not med-
ically trained, and those with physical symptoms and prior medical
conditions. Targeted psychological interventions may be beneficial
for this group of healthcare workers.
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