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Abstract

Introduction

COVID-19 pandemic is having a devastating effect on the mental health and wellbeing of

healthcare providers (HCPs) globally. This review is aimed at determining the prevalence of

depression, anxiety, stress, fear, burnout and resilience and its associated factors among

HCPs in Asia during the COVID-19 pandemic.

Material and methods

We performed literature search using 4 databases from Medline, Cinahl, PubMed and Sco-

pus from inception up to March 15, 2021 and selected relevant cross-sectional studies. Pub-

lication bias was assessed using funnel plot. Random effects model was used to estimate

the pooled prevalence while risk factors were reported in odds ratio (OR) with 95% CI.

Results

We included 148 studies with 159,194 HCPs and the pooled prevalence for depression was

37.5% (95%CI: 33.8–41.3), anxiety 39.7(95%CI: 34.3–45.1), stress 36.4% (95%CI: 23.2–

49.7), fear 71.3% (95%CI: 54.6–88.0), burnout 68.3% (95%CI: 54.0–82.5), and low resil-

ience was 16.1% (95%CI: 12.8–19.4), respectively. The heterogeneity was high

(I2>99.4%). Meta-analysis reported that both females (OR = 1.48; 95% CI = 1.30–1.68) and

nurses (OR = 1.21; 95%CI = 1.02–1.45) were at increased risk of having depression and

anxiety [(Female: OR = 1.66; 95% CI = 1.49–1.85), (Nurse: OR = 1.36; 95%CI = 1.16–

1.58)]. Females were at increased risk of getting stress (OR = 1.59; 95%CI = 1.28–1.97).
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Conclusion

In conclusion, one third of HCPs suffered from depression, anxiety and stress and more

than two third of HCPs suffered from fear and burnout during the COVID-19 pandemic in

Asia.

Introduction

The COVID-19 pandemic is both a worldwide healthcare crisis and financial disaster at the

biggest scale that has emerged in the last century. With the emergence of new COVID-19 virus

variants, COVID-19 is even more infectious and can spread more rapidly through various

inter-continentals [1, 2]. To date, about 171 million individuals had contracted the infection

caused by this novel coronavirus and more than 3.5 million have succumbed to this virus

across 222 countries [3].

There has been increasing concern that COVID-19 has infected nearly 570,000 healthcare

providers (HCP) and killed more than 2500 of them in the Americas alone [4]. In the Asia

Pacific region, a total of 12,454 HCP have been infected with the novel coronavirus while 171

have succumbed to this virus as of June 11, 2020 [5].

In performing their duties of arresting the spread of COVID-19, the HCP are risking their

lives due to a higher risk of virus exposure, high workload demand, irregular or long working

hours and increased psychological distress such as depression, anxiety, stress, occupation

burnout, fear, low resilience as well as fatigue [1]. In addition, the HCP were barred from tak-

ing leaves and separated from their loved ones for up to weeks or even months. Wearing the

full personal protective equipment or gear (PPE) that is very uncomfortable for long hours

continuously every day while managing patients diagnosed with COVID-19 is extremely

exhausting, particularly that this has become a routine task in their daily work. Literature

reported that factors associated with personal-, work-, and patient-related burnout among

HCPs were those that had direct involvement in COVID-19 management, underlying medical

illness, and receiving inadequate psychological support in the workplace [6]. Those with higher

total points in the coping score were significantly associated with reduction in anxiety and

depression scores [7]. Other significant factors associated with psychological distress inluding

but not limited to thought of resignation and reluctant to work, fear of infecting family mem-

bers, frequent change in infection prevention and control protocol or guideline, and poor

social support [8]. All of the aforementioned factors had been determined as factors that are

leaving negative psychological impacts on the healthcare workers in Asian countries [8–10].

HCPs experiencing anxiety and depression have impaired physical and mental health and it

may affect their wellbeing and work efficacy. In other word, the psychological consequences

may contribute to a poorer quality of life among HCPs and suboptimal performance of deliv-

ered care. Experiencing these psychological hardships in the long run, can lower the immunity

and put HCPs at a higher risk of being infected [11]. Furthermore, HCPs with pre-existing

depression may suffer a higher mortality rate if they are hospitalised with COVID-19 [12].

Thus, it is very important to create the awareness on the degree of psychological distress that

are encountered by HCPs amidst the COVID-19 pandemic in order to help reduce the inci-

dence of occupation-related burnout and deaths. This can then serve as a platform for the gov-

ernment and policy makers to allocate funding to promote and provide psychosocial support

for HCPs during this COVID-19 pandemic which will ultimately led to a better patient care.

Recent systematic review involving 32 studies reported on the prevalence of mental health
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among healthcare personnel during COVID-19 in Asia but there was no meta-analysis on

pooled prevalence [13]. Another recently published systematic review by Md Mahbub Hossain

et al involving 35 studies with 41,402 participants reported the prevalence of anxiety and

depression during COVID-19 pandemic in South Asia but not in the Asia region specifically

[14]. There was no systematic review and meta-analysis from Asia regarding these topics in

which the burden of the psychological impacts could be different in view of the varietis of

health care system across this region. Therefore, we are performing this systematic review and

meta-analysis to determine the prevalence of depression, anxiety, stress, burnout, fear and low

resilient among HCPs as well as its associated factors during the COVID-19 pandemic in Asia.

Materials and methods

Protocol

This present study is registered with INPLASY (Number: 202140043). We have also adhered

to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-

line [15] on conducting and reporting this systematic review and meta-analysis result as stated

in Table A1 in S1 Table.

Literature search

Two authors (HR and CSM) performed literature search based on four databases (Medline,

Cinahl, PubMed and Scopus databases) systematically and independently for potential articles

published in 2020 to 13th of March, 2021. A combination of search terms that consists of

(depression OR anxiety OR stress OR burnout, professional OR fatigue OR fear OR resilience,

psychological OR adjustment) AND (healthcare workers OR medical staff OR healthcare pro-

fessionals OR medical personnel) AND (coronavirus OR SARS-COV-2 OR COVID-19) AND

(Asia) were used and is stated in Table A2 in S2 Table.

Selection criteria

The inclusion criteria for this systematic review were as follow:

1. The study design was cross-sectional with a minimum sample size of 100

2. The study stated the prevalence of depression, anxiety, stress, burnout, fear and resilience

among HCPs during COVID-19 pandemic

3. The study evaluated depression, anxiety, stress, burnout, fear and resilience based on vali-

dated instrument tools or scales

4. The study involved HCPs from Asian countries

5. The studies must be published in English peer-reviewed journals.

Studies with the following criteria were excluded:

1. Perspective, opinion, review articles, case reports, short communications paper, no full text

study and unpublished data

2. Data reported in continuous or qualitative format

3. Outcomes were not clearly defined by validated tools

4. Depression, anxiety, stress, burnout, fear and resilience were reported as independent data

5. Technical error was present in the reported data
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6. After full-text articles have been assessed for eligibility, those outcomes were grouped into

category of severities which were different from our operational definition.

Study selection

We performed the study selection according to the PRISMA guidelines. Studies identified

using the search strategies were transferred into Endnote software (version 19) for screening,

removing duplication and data extraction. Two authors (CSM and NKY) screened the title

and abstract to determine the eligibility of the studies. For those potentially eligible articles,

further screening on the full text had been performed to determine the availability of data and

whether the articles fulfilled the selection or inclusion criteria (types of studies, participants,

setting and outcomes). Any doubt on eligibility was resolved by discussion with a third author

(KWL). Finally, those full-text articles which fulfilled all selection criteria were kept for data

extraction and subsequent quantitative analysis.

PICO

The participants were HCPs (doctors, dentists, nurses, nurse assistants, midwives, medical

assistants, pharmacists and other allied healthcare workers). Exposure was referred to actively

providing healthcare-related services in conditions that are high risk for COVID-19 transmis-

sion and there is no comparator for the current systematic review. The main outcome for this

review was pooled prevalence of depression, anxiety, depression, burnout, fear and resilience

among HCPs.

Data extraction

We used Microsoft Excel to perform the data extraction and recording. The following data

were extracted independently by two authors (SMC and KYN) and recorded as: Author infor-

mation, publication year, country of the study, mean age or median of participants, study

design, sample size, number of HCPs with and without symptoms of depression, anxiety,

stress, burnout, fear and resilience, screening tool for assessment of depression, anxiety, stress,

burnout, fear and resilience, sociodemographic and any clinical characteristics of the

respondents.

Quality assessment

We used the Strengthening the Reporting of Observational Studies in Epidemiology

(STROBE) checklist to perform quality assessment on all the included articles [16]. Two

authors (CSM and NKY) individually assessed the study quality, and discrepancies were

resolved by discussion with third investigator (LKW). STROBE check list consists of 22 items

that assessed 6 components in cross-sectional studies. One point would be rewarded for a posi-

tive response for each of the items making the total score ranging from 0 to 22. Each article

was graded as ‘low risk of bias’ if STROBE score�14/22; or ‘high risk of bias’ if the score is

<14/22 [16]. The STROBE scoring for this systematic review is presented in Appendix A.

Studies were included in the analysis regardless of STROBE score and grades. The summary of

the quality grade is reported in Table 1.

Operational definition

Psychological distress in this systematic review covers depression, anxiety, stress, fear, burnout,

and low resilience symptoms. Presence of depression symptom was applied to those who

scored points that belonged to mild to severe depression domain categories. Similarly, this
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Table 1. Characteristic of 148 studies.

No. of

article

No. of

country

Method of screening Number of

positve case

Total

population

All 148 23 159194

Depression [8, 21–25, 27–31, 33, 34, 36–39, 43–50, 54–

58, 60–63, 65–67, 69–74, 76–80, 82, 84, 86, 87, 89, 90,

92, 93, 95, 97, 98, 101, 102, 104–106, 109, 111, 113–

115, 118, 122, 125, 127–131, 135, 136, 138, 139, 141–

144, 147, 149–152, 156–159, 161–163]

98 20 DASS-21, PHQ-2, PHQ-4, PHQ-9, HADS, HAMD, SDS,

MINI, CES-D, CCMD-3, SCL-90, STAI, BDI, WHO-5

37630 103628

Anxiety [7–9, 22–25, 28–31, 33–40, 43–54, 56–58, 60–

63, 65–67, 69–74, 76–80, 82, 84, 86–93, 97, 98, 101–

112, 114–116, 118, 120–133, 135–139, 141–143, 147,

149–152, 154–163]

117 21 DASS-21, GAD-2, GAD-7, HAMA, SAS, MINI, PHQ-4,

CCMD-3, HADS, ASI-3, SCL-90, COVID-19 Anxiety

Scale, CAS, Dispositional cancer worry scale, STAI, IUS-

12 STAI, BAS

38284 99639

Stress [28, 29, 37, 43, 54, 57, 75, 76, 89, 90, 97–100,

102, 104, 105, 111, 118, 121, 122, 125, 127–131, 136,

138, 139, 141, 142, 148, 150, 151, 153, 158, 159, 162,

163]

40 17 DASS-21, PSS, SASRQ, SAQ, STAI. 8599 34010

Burnout [6, 32, 41, 85, 140, 142, 158] 7 5 MBI, ProQOL Scale, MBI-HSS, Adopted Queationnaire,

OLBI.

5426 8732

Fear [31, 56, 105, 143, 156] 5 4 FCV-19S, FS-HPS, CCMD-3, NRS, STAI. 3460 4302
Low Resilience [9, 94] 2 2 CD-RISC 78 484

Abbreviation:

ASI-3: Anxiety Sensitivity Index-3;

BAS: Beck Anxiety Scales;

BDI: Beck Depression Inventory;

CAS: Coronavirus Anxiety Scale;

CCMD-3: Chinese Classification and the Diagnose Criterion of Mental Disorder;

CD-RISC: Connor-Davidson Resilience Scale;

CES-D: Center for Epidemiology Studies-Depression;

DASS-21: Depression-Anxiety-Stress Scale-21;

FCV-19S: Fear of Coronavirus 2019 Scale;

FS-HPs: Fear Scale for Healthcare Professionals;

GAD-2: 2-item Generalized Anxiety Disorder;

GAD-7: 7-item Generalized Anxiety Disorder;

HADS: Hospital Anxiety and Depression Scale 14 items;

HAMA: Hamilton Anxiety Rating Scale;

HAMD: Hamilton Depression Rating Scale;

IUS-12: Intolerance of Uncertainty Scale;

MBI: Maslach Burnout Inventory;

MBI-HSS: Maslach Burnout Inventory- Human Service Survey

MINI: Mini International Neuropsychiatric Interview;

NRS: Numerical rating scale

OLBI: Oldenburg Burnout Inventory;

PHQ-2: 2-item Patient Health Questionnaire;

PHQ-4: Patient Health Questionnaire-4;

PHQ-9: 9-item Patient Health Questionnaire;

PSS: Perceived Stress Scale;

SAQ: Safety Attitudes Questionnaire;

SAS: Zung’s Self-Rating Anxiety Scale;

SASRQ: Stanford Acute Stress Reaction Questionnaire;

SDS: Zung’s Self-rating Depression Scale;

STAI: State and Trait Anxiety Inventory;

WHO-5: WHO Well-being Index;

https://doi.org/10.1371/journal.pone.0257983.t001
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applied for anxiety, stress and fear symptoms. Burnout is characterized by those who ranked

under moderate to severe categories. Low resilience is defined as those classified under a low

score category.

Data synthesis

We use the Open Meta Analyst and StatsDirect to perform the meta-analyses [17, 18]. We used

a random-effects model (DerSimonian and Laird Method) to calculate the pooled prevalence

from multiple studies [19, 20]. The numerator would be the total number of cases summed up

of HCPs with positive symptoms; denominator would be total number of HCPs in that study.

Values of numerator and denominators of all studies were used to derive the pooled prevalence

of outcome variables. The random-effects model was used so that the findings were generalisa-

ble and more representative presuming that the studies were randomly selected from a bigger

population [21]. We used I2 statistics index to assess the heterogeneity across the studies. I2

index is categorised as low if < 25%, moderate 25–50%, and high > 50%) [20].

Subgroup analyses

Subgroup analyses are useful to examine the between-group differences in terms of the preva-

lence as a possible cause of heterogeneity across studies. The prevalence of depression, anxiety,

stress, burnout, fear and resilience among HCPs in Asia was determined by subgrouping the

countries. The data were further examined by subgrouping the gender and occupational sub-

type of HCPs. The risk factors for depression, anxiety, stress, burnout, fear and resilience were

reported in odds ratio (OR) with a 95% confidence interval (CI).

Sensitivity analysis

We performed sensitivity analysis by using leave-one-out meta-analysis to examine how each

particular study alters the overall performance of the rest of the studies especially the pooled

prevalence estimates and heterogeneity.

Publication bias

We assessed the potential publication bias by visually checking the Funnel plot followed by

conducting the Begg’s test and Egger’s regression test. In Egger’s test, a p-value < 0.01 was

defined as an indicator for publication bias [22].

Results

Search result

Fig 1 shows the PRISMA flow diagram used in this review. A total of 2446 articles were identi-

fied from four databases: CINAHL (155), Medline (500), PubMed (746) and Scopus (1045).

After removing the duplicate records, we performed screening on 1241 articles. Finally, we

included 148 studies for systematic review and meta-analysis after further evaluation of

eligibility.

Description of included studies

Table 1 summarizes the main characteristics of 148 studies. A total of 159,194 healthcare pro-

viders from 23 different Asia countries were involved in this systematic review and meta-anal-

ysis. Almost half (n = 70) of the studies were conducted in China [8, 11, 23–90], followed by

15 studies in India [10, 91–104], 11 studies in Turkey [105–115], 10 studies in Saudi Arabia
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[116–125], 6 studies in Pakistan [126–131], 4 studies in Indonesia [132–135] and Nepal [136–

139] respectively, 3 studies in Malaysia [140–142], Singapore [143–145], Japan [146–148] and

Iran [149–151] respectively with 2 studies in Oman [152, 153], Jordan [154, 155], Philippines

[156, 157] and Bangladesh [158, 159] respectively. Besides, Korea [160], Qatar [161], and Iraq

[162] which each had one study, there were also some multinational studies that were con-

ducted, with 2 of them involving several countries in Asian Pacific [9, 163] and another one

involving both Egypt and Saudi Arabia [164] (Table A4 in S4 Table).

About two thirds (n = 98) of the studies reported the data on depression [8, 23–27, 29–33,

35, 36, 38–41, 45–52, 56–60, 62–65, 67–69, 71–76, 78–82, 84, 86, 88, 89, 91, 92, 94, 95, 97, 99,

Fig 1. PRISMA flow diagram of the literature screening process.

https://doi.org/10.1371/journal.pone.0257983.g001
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100, 103, 104, 106–108, 111, 113, 115–117, 120, 123, 124, 127, 129–133, 137, 138, 140, 141,

143–146, 149, 151–154, 158–161, 163–165]. Different type of tools or scales were used to diag-

nosed depression in different papers from different Asian countries (Table 1 and S4 Table),

such as 2-item Patient Health Questionnaire (PHQ-2), 9-item Patient Health Questionnaire

(PHQ-9), Hamilton Depression Rating Scale (HAMD), Hospital Anxiety and Depression

Scale 14 items (HADS), Chinese edition of Zung’s Self-Rating Depression Scale (SDS), Center

for Epidemiology Studies-Depression (CES-D), Chinese Classification and the Diagnose Crite-

rion of Mental Disorder (CCMD-3), Hospital Anxiety and Depression Scale 14 items (HADS),

Symptom Checklist 90, and also Beck Depression Inventory (BDI).

A total of 117 out of 148 studies described the anxiety data in terms of frequency or percent-

age [8, 10, 11, 24–27, 30–33, 35–42, 45–56, 58–60, 62–65, 67–69, 71–76, 78–82, 84, 86, 88–95,

99, 100, 103–114, 116–118, 120, 122–135, 137–141, 143–145, 149, 151–154, 156–165]. Tools

that were used to screen for anxiety were Depression-Anxiety-Stress Scale-21 (DASS-21),

2-item and 7-item Generalized Anxiety Disorder (GAD-2& GAD-7), Hospital Anxiety and

Depression Scale 14 items (HADS), Self-Rating Anxiety Scale (SAS), Hamilton Anxiety Scale

(HAMA), Patient Health Questionnaire-4 (PHQ-4), Coronavirus Anxiety Scale (CAS), Chi-

nese Classification and the Diagnose Criterion of Mental Disorder (CCMD-3), State and Trait

Anxiety Inventory (STAI), Dispositional cancer worry scale, Symptom Checklist 90, and Beck

Anxiety Scales (BAS).

There were 40 studies which reported on data regarding stress, using five different type of

scales which were Depression-Anxiety-Stress Scale-21 (DASS-21), Safety Attitudes Question-

naire (SAQ), Perceived Stress Scales (PSS), Stanford Acute Stress Reaction Questionnaire

(SASRQ), and State and Trait Anxiety Inventory (STAI) [30, 31, 39, 56, 59, 77, 78, 91, 92, 99–

102, 104, 106, 107, 113, 120, 123, 124, 127, 129–133, 138, 140, 141, 143, 144, 150, 152, 153, 155,

160, 161, 164, 165].

Only 7 studies investigated data on burnout in term of its’ frequency or percentage. The

most common tools used to screen burnout among healthcare providers was Maslach Burnout

Inventory (MBI), followed by ProQOL Scale of Chinese version, and Oldenburg Burnout

Inventory (OLBI) [9, 34, 43, 87, 142, 144, 160]. A validated questionnaire form was adopted

from Michelle Post, Public Welfare, Vol. 39, No. 1, 1981, American Public Welfare Association

to examine the prevalence of burnout.

On the other hand, 5 studies reported data on fear, using five different scales which were

Fear of Coronavirus 2019 Scale (FCV-19S), Fear Scale for Healthcare Professionals (FS-HPs),

Chinese Classification and the Diagnose Criterion of Mental Disorder (CCMD-3), Numerical

rating scale (NRS), and State and Trait Anxiety Inventory (STAI) [33, 58, 107, 145, 158].

Besides, two studies that reported on low resilience data were using the Connor-Davidson

Resilience Scale (CD-RISC) as screening tool [11, 96].

Pooled prevalence of psychological distress among healthcare providers

amidst COVID-19 pandemic

A summary of pooled prevalence of mental illnesses among healthcare providers during

COVID-19 pandemic is shown in Table 2 and S1–S5 Figs. The overall pooled prevalence of

mild to severe depression among HCPs is 37.5 (95% CI = 33.8–41.3). (Fig 2) Jordan recorded

the highest prevalence of depression among HCPs at 78.0% (95% CI = 75.6–80.4), followed by

a multicentre study involved Egypt and Saudi Arabia at 69.0% (95% CI = 64.6–73.4), and Iran

at 59.6% (95% CI = 37.4–81.9). Pooled prevalence of depression of 52 studies in China was

reported as 36.5% (95% CI = 31.7–41.2) while that in Malaysia was 26.6% (95% CI = 17.9–

35.3) (S1 Fig).
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Table 2. Summary of pooled prevalence of psychological distress among healthcare providers during COVID-19 pandemic.

Domain Country N Total Psychological distress Total sample size Prevalence,% (95% CI) I2 (p-value) Appendix

Depression All 98 37630 103628 37.5 (33.8–41.3) 99.49 (<0.001) Fig 2

Asian Pacific region 1 51 1146 4.5 (3.3–5.6) NA NA

Bangladesh 2 342 782 43.5 (33.5–53.4) 87.95 (0.004) Fig A1.1 in (S1 Fig)

China 52 22772 66052 36.5 (31.7–41.2) 99.51 (<0.001) Fig A1.2 in (S1 Fig)

Egypt and Saudi 1 294 426 69.0 (64.6–73.4) NA NA

India 9 1804 5573 33.6 (27.9–39.3) 94.62 (<0.001) Fig A1.3 in (S1 Fig)

Indonesia 2 268 1326 20.2 (14.1–26.4) 87.70 (0.004) Fig A1.4 in (S1 Fig)

Iran 2 548 928 59.6 (37.4–81.9) 98.10 (<0.001) Fig A1.5 in (S1 Fig)

Japan 1 237 848 27.9 (24.9–31.0) NA NA

Jordan 1 907 1163 78.0 (75.6–80.4) NA NA

Korea 1 20 115 17.4 (10.5–24.3) NA NA

Malaysia 2 413 1449 26.6 (17.9–35.3) 91.99 (<0.001) Fig A1.6 in (S1 Fig)

Nepal 2 295 879 33.2 (24.9–41.6) 86.17 (0.007) Fig A1.7 in (S1 Fig)

Oman 2 550 1541 38.6 (25.9–51.3) 95.19 (<0.001) Fig A1.8 in (S1 Fig)

Pakistan 4 4897 10790 44.6 (19.3–69.9) 99.54 (<0.001) Fig A1.9 in (S1 Fig)

Qatar 1 54 127 42.5 (33.9–51.1) NA NA

Saudi Arabia 5 1313 2483 44.2 (28.7–59.6) 98.20 (<0.001) Fig A1.10 in (S1 Fig)

Singapore 2 1043 3197 41.7 (21.5–61.9) 95.03 (<0.001) Fig A1.11 in (S1 Fig)

Singapore and India 1 96 906 10.6 (8.6–12.6) NA NA

Turkey 6 1691 3624 46.8 (23.8–69.8) 99.58 (<0.001) Fig A1.12 in (S1 Fig)

Vietnam 1 35 173 20.2 (14.2–26.2) NA NA

Anxiety All 117 38284 99639 39.7(34.3–45.1) 99.78(<0.001) Fig 3

Asian Pacific region 1 60 1146 5.2(3.9–6.5) NA NA

Bangladesh 2 414 782 52.1(21.5–82.7) 98.81 (<0.001) Fig A2.1 in (S2 Fig)

China 56 16605 54004 31.9 (27.8–36.0) 99.27 (<0.001) Fig A2.2 in (S2 Fig)

Egypt and Saudi 1 251 426 58.9(54.2–63.6) NA NA

India 10 1807 4098 44.2(32.6–55.9) 98.41 (<0.001) Fig A2.3 in (S2 Fig)

Indonesia 4 1122 2054 56.5(39.0–74.0) 98.56 (<0.001) Fig A2.4 in (S2 Fig)

Iran 3 794 1330 59.1(40.8–77.3) 98.07 (<0.001) Fig A2.5 in (S2 Fig)

Iraq 2 470 889 51.8(30.2–73.4) 97.78 (<0.001) Fig A2.6 in (S2 Fig)

Jordan 1 823 1163 70.8(68.2–73.4) NA NA

Korea 1 23 115 20.0(12.7–27.3) NA NA

Malaysia 2 438 1449 30.2(27.9–32.6) 0 (0.493) Fig A2.7 in (S2 Fig)

Nepal 2 343 879 38.8(32.7–44.9) 72.36 (0.06) Fig A2.8 in (S2 Fig)

Oman 2 659 1541 50.7(18.0–83.4) 99.33 (<0.001) Fig A2.9 in (S2 Fig)

Pakistan 6 4732 11372 52.4(31.9–72.9) 99.45 (<0.001) Fig A2.10 in (S2 Fig)

Philippines 2 525 1061 46.3(29.9–62.8) 96.23 (<0.001) Fig A2.11 in (S2 Fig)

Qatar 1 53 127 41.7(33.2–50.3) NA NA

Saudi Arabia 8 4988 8426 45.7(31.9–59.5) 99.25 (<0.001) Fig A2.12 in (S2 Fig)

Singapore 2 1308 3197 40.9(39.2–42.6) 0 (0.345) Fig A2.13 in (S2 Fig)

Singapore and India 1 142 906 15.7(13.3–18.0) NA NA

Turkey 10 3065 5289 48.9(27.0–70.7) 99.8 (<0.001 Fig A2.14 in (S2 Fig)

Vietnam 1 58 173 33.5(26.5–40.6) NA NA

(Continued)
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The pooled prevalence of mild to severe anxiety among HCPs in Asian countries was 39.7%

(95% CI = 34.3–45.1). (Fig 3) Jordan, again recorded the highest prevalence of anxiety at

70.8% (95% CI = 68.2–73.4) among HCPs while the lowest prevalence of anxiety was found in

a study conducted across the Asian Pacific region. Prevalence of anxiety in China was 31.9%

(95% CI = 27.8–36.0), which is almost similar with Malaysia at 30.2% (95% CI = 27.9–32.6).

The overall pooled prevalence of mild to severe stress was found to be 36.4% (95%

CI = 23.2–49.7) (Fig 4), with the highest prevalence reported in Iran at 99.8% (95% CI = 99.1–

100.4) whereas the lowest prevalence was reported in Korea at 4.3% (95% CI = 0.6–8.1).

Pooled prevalence of moderate to severe burnout among HCPs in Asia was 68.3% (95%

CI = 54.0–82.5) (Fig 5) which was relatively higher as compared to others mental health issues

aforementioned. Korea was ranked number one for the pooled prevalence of burnout at 90.4%

(95% CI = 85.1–95.8), followed by Malaysia at 85.2% (95% CI = 80.4–89.9) and Singapore at

Table 2. (Continued)

Domain Country N Total Psychological distress Total sample size Prevalence,% (95% CI) I2 (p-value) Appendix

Stress All 40 8599 34010 36.4 (23.2–49.7) 99.45 (<0.001) Fig 4

China 8 2876 8552 29.3 (12.5–46.1) 99.75 (<0.001) Fig A3.1 in (S3 Fig)

Egypt and Saudi 1 238 426 55.9 (51.2–60.6) NA NA

India 7 1078 1845 49.4 (23.8–74.9) 99.51 (<0.001) Fig A3.2 in (S3 Fig)

Indonesia 2 570 1326 43.3 (20.5–66.1) 98.71 (<0.001) Fig A3.3 in (S3 Fig)

Iran 1 217 217 99.8 (99.1–100.4) NA NA

Jordan 1 287 448 64.1 (59.6–68.5) NA NA

Korea 1 5 115 4.3 (0.6–8.1) NA NA

Malaysia 2 363 1449 26.0 (20.6–31.4) 77.65 (0.034) Fig A3.4 in (S3 Fig)

Nepal 1 69 404 17.1 (13.4–20.7) NA NA

Oman 2 486 1541 38.6 (9.5–67.7) 99.12 (<0.001) Fig A3.5 in (S3 Fig)

Pakistan 4 635 10790 33.6 (-6.4–73.6) 99.89 (<0.001) Fig A3.6 in (S3 Fig)

Qatar 1 39 127 30.7 (22.7–38.7) NA NA

Saudi Arabia 3 128 498 29.9 (0.2–59.6) 99.31 (<0.001) Fig A3.7 in (S3 Fig)

Singapore 1 205 3075 6.7 (5.8–7.5) NA NA

Singapore and India 1 47 906 5.2 (3.7–6.6) NA NA

Turkey 3 1334 2118 46.9 (6.2–87.5) 99.76 (<0.001) Fig A3.8 in (S3 Fig)

Vietnam 1 22 173 12.7 (7.8–17.7) NA NA

Burnout All 7 5426 8732 68.3 (54.0–82.5) 99.5 (<0.001) Fig 5

Asian Pacific region 1 182 301 60.5(54.9–66.0) NA NA

China 3 2859 5025 58.0 (30.5–85.6) 99.78 (<0.001) Fig A4.1 in (S4 Fig)

Korea 1 104 115 90.4(85.1–95.8) NA NA

Malaysia 1 184 216 85.2(80.4–89.9) NA NA

Singapore 1 2097 3075 68.2(66.5–69.8) NA NA

Fear All 5 3460 4302 71.3 (54.6–88.0) 99.83 (<0.001) Fig 6

Bangladesh 1 370 370 99.9 (99.5–100.2) NA NA

China 2 1890 2353 53.4 (-20.6–127.5) 99.93 (<0.001) Fig A5.1 in (S5 Fig)

Singapore 1 89 122 73.0 (65.1–80.8) NA NA

Turkey 1 1111 1457 76.3 (74.1–78.4) NA NA

Low resilience All 2 78 484 16.1(12.8–19.4) 0(0.922) Fig 7

China 1 59 364 16.2(12.4–20.0) NA NA

India 1 19 120 15.8(9.3–22.4) NA NA

https://doi.org/10.1371/journal.pone.0257983.t002
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Fig 2. Forest plot of overall pooled prevalence of depression.

https://doi.org/10.1371/journal.pone.0257983.g002
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Fig 3. Forest plot of overall pooled prevalence of anxiety.

https://doi.org/10.1371/journal.pone.0257983.g003
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Fig 4. Forest plot of overall pooled prevalence of stress.

https://doi.org/10.1371/journal.pone.0257983.g004

Fig 5. Forest plot of overall pooled prevalence of burnout.

https://doi.org/10.1371/journal.pone.0257983.g005
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68.2% (95% CI = 66.5–69.8); while China had the lowest prevalence at 58.0% (95% CI = 30.5–

85.6) among the 5 countries that were investigated for the prevalence of burnout.

The pooled prevalence of mild to severe fear was 71.3% (95% CI = 54.6–88.0) (Fig 6). The

highest prevalence of fear was found in Bangladesh at 99.9% (95% CI = 99.5–100.2) while the

lowest prevalence was found in China at 53.4% (95% CI = -20.6–127.5).

Low resilience had the pooled prevalence of 16.1% (95% CI = -12.8–19.4) (Fig 7), with

16.2% (95% CI = 12.4–20.0) and 15.8% (95% CI = 9.3–22.4) being reported in China and

India, respectively.

Subgroup analysis for the prevalence of psychological distress among

healthcare providers amidst COVID-19 pandemic according to gender and

occupation

Table 3 summarized the subgroup analysis of pooled prevalence of mental illness among

healthcare providers during COVID-19 pandemic according to gender and occupation. The

pooled prevalence of depression was higher in females (40.9%; 95%CI = 33.4–48.4) than males

(35.5%; 95%CI = 29.5–41.6). Among all the HCPs, the nurses (39.3%; 95%CI = 33.2–45.3) had

the highest prevalence of depression when compared to doctors (36.4%; 95%CI = 30.6–42.3)

and allied healthcare personals (34.3%; 95%CI = 23.5–45.1) (S1 Fig).

Similarly females (50.6%; 95%CI = 43.5–57.6) generally were more anxious than males

(41.2%; 95%CI = 32.0–50.4) while analysing the gender subgroup for anxiety. Nurses, assistant

nurses and midwives (43.1%; 95%CI = 36.6–49.7) had the highest prevalence for anxiety, fol-

lowed by doctors and dentists (39.6%; 95%CI = 34.5–44.7), and finally by allied healthcare per-

sonals and pharmacists (38.6%; 95%CI = 26.2–51.0).

For the prevalence on stress, the female population (48.1%; 95%CI = 31.6–64.5) was still

having higher prevalence than male population (40.4%; 95%CI = 22.8–57.9). Almost half of

those who worked as nurses, assistant nurses and midwifes (45.4%; 95%CI = 29.4–61.4)

Fig 6. Forest plot of overall pooled prevalence of fear.

https://doi.org/10.1371/journal.pone.0257983.g006

Fig 7. Forest plot of the overall pooled prevalence of low resilience.

https://doi.org/10.1371/journal.pone.0257983.g007
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Table 3. Subgroup analysis of pooled prevalence of psychological distress among healthcare providers during COVID-19 pandemic according to gender and

occupation.

Domain Subgroup N Total Psychological

distress

Total sample

size

Prevalence,% (95%

CI)

I2 (p-value) Appendix

Depression Female 29 7432 17595 40.9 (33.4–48.4) 99.12

(<0.001)

Fig A1.13 in (S1

Fig)

Male 28 3883 10556 35.5 (29.5–41.6) 97.49

(<0.001)

Fig A1.14 in (S1

Fig)

Doctor/Dentist 35 9679 23488 36.4 (30.6–42.3) 98.79

(<0.001)

Fig A1.15 in (S1

Fig)

Nurse/Assistant nurse/midwife 38 8913 21725 39.3 (33.2–45.3) 98.98

(<0.001)

Fig A1.16 in (S1

Fig)

Allied healthcare personal/

Pharmacist

17 966 2578 34.3 (23.5–45.1) 97.96

(<0.001)

Fig A1.17 in (S1

Fig)

Anxiety Female 34 9359 19315 50.6 (43.5–57.6) 99.07

(<0.001)

Fig A2.15 in (S2

Fig)

Male 33 5288 12434 41.2 (32.0–50.4) 99.21

(<0.001)

Fig A2.16 in (S2

Fig)

Doctor/Dentist 41 9942 23846 39.6 (34.5–44.7) 98.37

(<0.001)

Fig A2.17 in (S2

Fig)

Nurse/Assistant nurse/midwife 42 10445 24679 43.1 (36.6–49.7) 99.25

(<0.001)

Fig A2.18 in (S2

Fig)

Allied healthcare personal /

Pharmacist

19 2279 4302 38.6 (26.2–51.0) 98.70

(<0.001)

Fig A2.19 in (S2

Fig)

Stress Female 14 1752 9812 48.1 (31.6–64.5) 99.78

(<0.001)

Fig A3.9 in (S3 Fig)

Male 14 957 6393 40.4 (22.8–57.9) 99.62

(<0.001)

Fig A3.10 in (S3

Fig)

Doctor/Dentist 15 1698 13938 33.5 (22.7–44.2) 99.60

(<0.001)

Fig A3.11 in (S3

Fig)

Nurse/Assistant nurse/midwife 12 4229 9142 45.4 (29.4–61.4) 99.68

(<0.001)

Fig A3.12 in (S3

Fig)

Allied healthcare personal /

Pharmacist

5 149 568 31.4 (15.7–47.1) 95.35

(<0.001)

Fig A3.13 in (S3

Fig)

Burnout Doctor/Dentist 5 1115 1575 74.9 (62.8–87.1) 95.19

(<0.001)

Fig A4.2 in (S4 Fig)

Nurse/Assistant nurse/midwife 2 1012 1431 80.2 (56.8–103.7) 98.83

(<0.001)

Fig A4.3 in (S4 Fig)

Allied healthcare personal /

Pharmacist

1 24 37 64.9 (49.5–80.2) NA NA

Fear Male 1 233 233 99.8 (99.2–100.4) NA NA

Female 1 147 147 99.7 (98.7–100.6) NA NA

Doctor/Dentist 1 370 370 99.9 (99.5–100.2) NA NA

Nurse/Assistant nurse/midwife 3 3001 3810 61.1 (28.0–94.1) 99.85

(<0.001)

Fig A5.2 in (S5 Fig)

Allied healthcare personal /

Pharmacist

1 89 122 73.0 (65.1–80.8) NA NA

Low

resilience

Female 1 15 88 17.0 (9.2–24.9) NA NA

Male 1 4 32 12.5 (1.0–24.0) NA NA

Nurse/Assistant nurse/midwife 1 19 120 15.8 (9.3–22.4) NA NA

https://doi.org/10.1371/journal.pone.0257983.t003
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experience stress, while about one third of doctors or dentists (33.5%; 95%CI = 22.7–44.2), and

allied healthcare personals or pharmacists (31.4%; 95%CI = 15.7–47.1), respectively also expe-

rienced stress.

For the data on burnout, nurses population (80.2%; 95%CI = 56.8–103.7) remained at the

top position in terms of experiencing burnout, followed by the doctors population (74.9%;

95%CI = 62.8–87.1) and finally by allied healthcare personals (64.9%; 95%CI = 49.5–80.2).

For the prevalence of fear, both genders were deemed to have almost similar prevalence

with females (99.7%; 95%CI = 98.7–100.6) and males (99.8%; 95%CI = 99.2–100.4). Doctors

(99.9%; 95%CI = 99.5–100.2) were having the highest prevalence of fear while nurses had the

lowest prevalence (61.1%; 95%CI = 28.0–94.1). Besides, females (17.0%; 95%CI = 9.2–24.9)

reported a higher prevalence of having low resilience as compared to males (12.5%; 95%

CI = 1.0–24.0); with the prevalence of low resilience among nurses was 15.8% (95%CI = 9.3–

22.4).

Subgroup analysis for risk factors associated with psychological distress

among healthcare providers amidst COVID-19 pandemic

Table 4 showed the subgroup analysis of the odds ratio of psychological distress according to

the risk factors. From this meta-analysis, it was found that odds of depression were increased

in females (OR = 1.48; 95%CI = 1.30–1.68) and those who worked as nurses, assistant nurses

or midwives (OR = 1.21; 95% CI = 1.02–1.45). Those who worked as doctors, dentist, allied

healthcare or pharmacist were found to be the protected against depression (p-value <0.001).

In terms of the risk of getting anxiety, females (OR = 1.66; 95%CI = 1.49–1.85) and nurses,

assistant nurse or midwife (OR = 1.36; 95%CI = 1.16–1.58) had a higher risk than doctors,

dentist (OR = 0.82; 95%CI = 0.73–0.93), allied healthcare personals and pharmacists

(OR = 0.89; 95%CI = 0.74–1.06), with a p-value of<0.001. Besides, females were also a risk fac-

tor for the development of stress (OR = 1.59; 95%CI = 1.28–1.97).

Sensitivity analysis and publication bias

We performed sensitivity analysis by omitting every single study step-by step from the meta-

analytic model. The result reported no major changes in terms of the pooled prevalence of psy-

chological distress (Fig A6.1-A6.6 in S6 Fig). The visual assessment of the funnel plot for all the

psychological distress parameters showed a high publication bias (Fig A7.1-A7.5 in S7 Fig),

which was confirmed by Egger’s test for depression and anxiety.

Discussion

To date, this is the first systematic review with meta-analysis on psychological distress among

HCPs amidst the COVID-19 pandemic in Asian region with country-based estimates. We

identified 148 cross-sectional studies from 23 Asia countries and quantitatively determined

the subgroup pooled prevalence according to gender and occupations in this region. The

pooled prevalence for depression was 37.5% (95%CI: 33.8–41.3), anxiety 39.7(95%CI: 34.3–

45.1), stress 36.4% (95%CI: 23.2–49.7), fear 71.3% (95%CI: 54.6–88.0), burnout 68.3% (95%CI:

54.0–82.5), and low resilience was 16.1% (95%CI: 12.8–19.4), respectively.

Among all the psychological distress, fear appeared to be the most common psychological

reaction among HCPs whom continued to provide healthcare services during the COVID-19

pandemic, followed by burnout, anxiety, depression and finally by stress. More than two thirds

of the HCPs were having fear amidst the COVID-19 pandemic. Our findings is similar to the

findings of the previous review in Asia which the prevalence of fear among HCPs ranged

between 67% [166] to 77.1% [13]. There are many reason for HCW’s fear in this pandemic,
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Table 4. Subgroup analysis of odd ratio of psychological distress among HCPs according to gender and occupations.

Subgroup analysis N Exposure in at risk

group

Total at risk

group

Exposure in

control

Total

control

OR (95%CI) I2 (p-value) Appendix

Depression

Gender: Female 29 7432 17595 3789 10556 1.48 (1.30–

1.68)

68.10 (<0.001) Fig A1.18 in (S1

Fig)

Occupation Doctor/ Dentist 22 2889 7329 3334 9109 0.87(0.69–

1.10)

86.47 (<0.001) Fig A1.19 in (S1

Fig)

Nurse/Assistant nurse/midwife 24 2716 7142 3791 9812 1.21 (1.02–

1.45)

79.11 (<0.001) Fig A1.20 in (S1

Fig)

Allied healthcare personal/

pharmacist

16 902 2456 3612 8764 0.93 (0.69–

1.25)

84.75 (<0.001) Fig A1.21 in (S1

Fig)

Anxiety

Female 33 9319 19215 5288 12434 1.66(1.49–

1.85)

61.68(<0.001) Fig A2.20 in (S2

Fig)

Doctor/ Dentist 23 3546 8474 6135 12404 0.82(0.73–

0.93)

62.85(<0.001) Fig A2.21 in (S2

Fig)

Nurse/Assistant nurse/midwife 24 4002 8561 5690 12456 1.36(1.16–

1.58)

75.58(<0.001) Fig A2.22 in (S2

Fig)

Allied healthcare personal

/pharmacist

16 2144 3955 5642 11328 0.89(0.74–

1.06)

68.78(<0.001) Fig A2.23 in (S2

Fig)

Stress

Female 14 1752 9812 957 6393 1.59 (1.28–

1.97)

56.14 (0.005) Fig A3.14 in (S3

Fig)

Doctor/ Dentist 6 481 1571 817 2668 0.80 (0.43–

1.49)

87.67 (<0.001) Fig A3.15 in (S3

Fig)

Nurse/Assistant nurse/midwife 6 704 2325 594 1914 1.47 (0.80–

2.70)

87.02 (<0.001) Fig A3.16 in (S3

Fig)

Allied healthcare personal

/pharmacist

4 113 343 562 1343 0.85 (0.61–

1.17)

20.27 (0.288) Fig A3.17 in (S3

Fig)

Burnout

Female 0

Doctor/ Dentist 1 800 1122 881 1289 1.15(0.97–

1.37)

Not sig

Nurse/Assistant nurse/midwife 2 1012 1431 853 1196 1.93(0.37–

10.12)

93.96(<0.001) Fig A4.4 in (S4

Fig)

Allied healthcare personal

/pharmacist

1 24 37 160 179 0.22(0.10–

0.50)

Significant-

NA

Fear

Female 1 147 147 223 223 0.66 (0.01–

33.44)

Not sig

Doctor/ Dentist 0

Nurse/Assistant nurse/midwife 0

Allied healthcare personal

/pharmacist

0

Low resilience

Female 1 15 88 4 32 1.44(0.44–

4.71)

NA

Doctor/ Dentist 0

Nurse/Assistant nurse/midwife 0

Allied healthcare personal

/pharmacist

0

https://doi.org/10.1371/journal.pone.0257983.t004
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one of the most common issues face by HCPs are there are fear of failing to provide adequate

care for patients, non-limited to only COVID-19 due to limited supply of resources as well as

manpower to handle the frequent sudden rise in COVID-19 cases that often strain the health-

care facility capacity [167]. Another possible explanation for the high prevalence of fear among

HCPs were due to the fear of carrying the virus back home and infecting family and friends as

well as fear of stigmatization [168]. It is also could be due to the fear of being infected and need

to be quarantined, thereby further exacerbating the pre-existing inadequate numbers of

HCWs at the frontline combating COVID-19 [169]. Another reason for fear among HCPs was

because they were lacking in Personal Protection Equipment (PPV) rations and had unfamil-

iarity in using PPV, especially at the beginning of the pandemic. They may have had no train-

ing for infection prevention and control protocols especially at the beginning of the pandemic.

All these factors may end up with many HCPs succumbing to this virus while providing care

to the patients [170, 171].

Burnout was the second most common psychological distress faced by HCPs. The possible

explanation could be due to the irregular or long working hours and high workload demand

[1]. Furthermore, HCWs need to adapt to the IPC strategies by putting on PPE before starting

to work and showering before going home. All this required additional time in preparation

and cleaning and can cause fatigue in the long run [172]. This is not surprising on why another

systematic review by de Pablo et al., 2020 reported that only 34.4%(95%CI = 19.3–53.5%) of

the HCPs suffered from burnout which is lower compared with our finding of 68.3% [172].

The possible explanation for the difference in prevalence of burnout could be due to the fact

that the study by de Pablo et al., 2020 examined burnout among HCWs exposed to SARS/

MERS/COVID-19 whereas our systematic focused mainly on COVID-19. Despite SARS/

MERS/COVID-19 are all caused by different strains of coronavirus, however there is an appar-

ent difference in the influence on human imposed by these different coronaviruses’ strains.

For instance, the mortality rate of COVID-19 is 4.9%, which is higher than SARS (0.96%) and

much lower than MERS (34.4%). The duration of the SARS pandemic (cumulative of 8,422

cases) was relative shorter which was brought under control in only 9 months (1 November

2002–31 July 2003) and outbreak of MERS only lasted for two months in both Saudi Arabia

(n = 402 cases) and South Korea (n = 150 cases). However, COVID-19 has been around us for

more than one year now and the emergence of new variants that are still evolving and its effect

largely remains unpredictable, adds to its own pandora box. In view of the influence exerted

by COVID-19 is much more devastating than SARS and MERS, therefore HCWs suffer burn-

out more easily in handing COVID-19 cases than in handling cases of SARS and MERS.

Our review showed that about one third of the HCPs suffered from depression with pooled

prevalence of 37.5%, anxiety (39.7%) and stress (36.4%). However, our pooled prevalence of

depression was higher comparing with two other systematic reviews by Hossain MM et al and

Gonzalo Salazar de Pablo et al where the pooled prevalence of depression ranges from 17.9%-

29.9% and anxiety, 22.2% to 43.6% [12, 171]. The pooled prevalence of anxiety in our review

fell in between of these two reviews which ranged from 22.2 to 43.6% [12, 171].

Among the 148 papers reviewed, 98 of them examined the prevalence of depression among

HCP, with China reporting most number of cases (22,772) of depression since the outbreak of

COVID-19. Prevalence of this parameter in China was found to be 36.5%. Prevalence of

depression in Malaysian HCP was relatively lower at 26.6% (95%CI: 17.9–35.3; p-

value<0.001). The possible reason could be due to the fact that these cross-sectional studies

were conducted at the very beginning stage of the outbreak in China before the pandemic was

declared, where very little was known about the virus and hence the Chinese healthcare work-

ers were generally experiencing greater mental disturbances.
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Jordan, Egypt from the subdivision of Asian continent, Arab Saudi and Iran were the coun-

tries with the prevalence of depression and, anxiety of more than 50% when compared with

other countries in Asia. The possible explanation could be due to the fact that most of the

research were conducted between March to July 2021 at the time that Middle East countries

were having the COVID-19crisis. Most of the countries (Jordan, Egypt, Arab Saudi and Iran)

had full lockdown or night-time curfew. The reason for the rapid rise in cases were largely due

to large religious gatherings, wedding celebrations and other social events where control mea-

sures were not sufficiently enforced [173]. The possible reasons were that there was a lack

ofhealthcare facilities and equipment to deal with COVID-19 pandemic [174]. Furthermore,

the human resources were also insufficient and below the recommendation of WHO as some

of HCPs have left the countries following the country’s own politic instability [175, 176]. With

a weakened healthcare system, the COVID-19outbreak had posed a major challenge on the

mental health of HCPs and it explained why the prevalence of depression and anxiety were

generally higher as compared with other countries in Asia [177].

On the other hand, we also found that the prevalence of anxiety among healthcare workers

in China, India, and Malaysia were 31.9% (95%CI: 27.8–36.0), 44.2% (95%CI: 32.6–55.9) and

30.2% (95%CI: 27.9–32.6), respectively. The lower prevalence of both anxiety and depression

in Malaysia as compared with other countries could be due to the studies were conducted dur-

ing Conditional Movement Control Order (CMCO) period when the condition of outbreak in

Malaysia was considered to be relatively under-control, and background of the causative virus

had been learnt from China. Besides, the fact that the data was not merely focusing on

COVID-19 hospitals but also involving non-COVID centres could have led to the lower anxi-

ety prevalence in Malaysia [140, 142].

With the COVID-19 pandemic hitting many health care facilities that were unprepared to

handle it, many healthcare providers who were standing at the frontline were working and

pushing themselves to the limit [28]. Pooled prevalence of burnout was found to be 68.3%

(95% CI: 54.0–82.5) in our systematic review and meta-analysis, ranging from the lowest prev-

alence of 58.0% in China to the highest prevalence of 90.4% reported in Korea. Korea has the

highest prevalence of burnout as the study was conducted specifically among the the Infectious

Disease physicians. This is not unexpected as their work burden is much higher during the

COVID-19 pandemic [160].

A cross-sectional study conducted by Dong et al in China revealed that despite the long

working hours, healthcare workers were mostly (n = 4,120, 89.2%) motivated and feeling posi-

tive towards their task at hand, and remained committed to their professions. During the out-

break period in China around early 2020, Chinese nationals from all over the country, with or

without medical background, showed exemplary courage and actively volunteered to assist at

Wuhan, the epitome of the COVID-19 pandemic [178, 179]. There was also an increment in

healthcare providers’ salaries by the Chinese government at the same time. Their firm belief to

their professions and strong social support from their nation were believed to be factors con-

tributing to the lowest burnout prevalence among Asian countries [28]. Whereas, in Malaysia,

the high prevalence of burnout among nurses could be due to the reduction in their off days as

a consequences of more intense shift hours, and being overworked, coupled with a low salary

[142].

When analysing the subgroup of associated risk factors of psychological distress, it was

found that both females and nurses population were more at risk of getting mental distress

such as depression [(Female: OR = 1.48; 95% CI = 1.30–1.68), (Nurse: OR = 1.21; 95%

CI = 1.02–1.45)], anxiety [(Female: OR = 1.66; 95% CI = 1.49–1.85), (Nurse: OR = 1.36; 95%

CI = 1.16–1.58)], and stress [(Female: OR = 1.59; 95%CI = 1.28–1.97), (Nurse: OR = 1.47; 95%

CI = 0.80–2.70)]. Internally, females’ nature generally belongs to the sentimental type and they
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usually experience hormonal changes which would then affect their mood and emotion [180].

Other than playing a role as a medical professional, most of the time females were also house-

wives for their family [8]. They tend to be a multitasker where they must take care of their fam-

ily members’ health and well-being as well as going out for marketing in crowded areas to

purchase necessities. A lot of time they were lacking support from family and were bombarded

with many negative news circulated on social media, which can create negative feelings and

make them more tired and prone to psychological illness [181–183]. Besides, it was found that

the majority of the nurses were females (95.6%) [184]. Furthermore, nurses generally had lon-

ger contact hours with COVID-19 patients than doctors and were working longer hours than

usual [36]. Other than taking care of the patients, they had to deal with their families who

might be more frustrated, angry, anxious or worried due to lack in family time [142]. These

were consistent with the findings from a systematic review by Thatrimontrichai et al which

concluded that females, nurses, having direct contact with infected patients, working longer

hours and possessing less working experience were the main risk factors leading to mental dis-

turbances among Chinese healthcare workers [13].

High heterogeneity was found in this systematic review, and possible reasons include varia-

tion from the participants’ characteristics, outcome level and research setting [185]. Firstly, the

high heterogeneity for the overall prevalence of psychological distress found in this study

could be due to differences in the screening methods and diagnostic criteria in different coun-

tries with different ethnicities and research settings (S4 Table). For example, different screen-

ing tools were used to determine burnout such as Maslach Burnout Inventory (MBI) ProQOL

Scale of Chinese Version and Olenburg Burnout Inventory (OLBI); whereas scales like Patient

Health Questionnaaire (PHQ), Depression-Anxiety-Stress Scale-21 (DASS-21), Beck Depres-

sion Inventory (BDI), Hamilton depression rating scale (HAMD), etc were used for depression

screening. Next, different categories for the severity of disease were reported in different stud-

ies. Moreover, even though in the same country, there were different diagnostic criteria

applied for psychological distress studies. For example, in China, ten different diagnostic tools

were used to detect depression compared with three diagnostic tools used in India, which give

rise to a broad range of prevalence of depression in China (31.7%-41.2%) and India (27.9%-

39.3%). In our meta-analysis, there was a wide gap in terms of sample size in all 148 studies,

ranged from 100 to 14,825 in this review. All these factors would explain why there was a high

heterogeneity for the prevalence of psychological distress, for instance, depression in this

study.

Multiple factors contributed to publication bias, comprises of study design, sample size,

decision of authors, journal editors and reviewers [186]. We had excluded all the unpublished

data and studies with a sample size of below 100 in this review. However, we need to weigh the

advantage and disadvantages as those published studies have gone through a rigorous review

process, which gave a more reliable result compared with those unpublished data. Further-

more, we also excluded studies with outcomes that did not fulfil our operational definition of

psychological distress. This systematic only included manuscripts wrote in English due to con-

straint of resources.. Thus, we had to interpret the results of this systematic review carefully

within the context of its limitations level and research setting [185].

Strengths and limitations

This review paper highlights the psychological distress of HCPs in the menacing era of the

COVID-19 pandemic. Such HCW’s mental burden either have not been acknowledged or

have been underestimated because most of the healthcare systems have currently focused on

coping with the pandemic as its main target. Foremost,psychological distress among HCPs
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should be given priority and urgent action is needed to reduce the psychological impacts on

HCPs, in order to ensure continuation of effective services to patients amidst the COVID-19

pandemic.

There are some limitations in this review paper. Firstly,our review paper depended on col-

lecting and compiling the published data where the papers that were analysed were mostly

periodic, in which only the psychological state of HCPs over a certain period of time were

reflected. However, with the progression of time, different conditions of outbreak over the

period of one year and shifting to new environments, the targeted population’s mental health

may have changed. Thus, the psychological impact among healthcare providers amidst the

COVID-19 pandemic should ideally be assessed longitudinally. Secondly, high heterogeneity

was not an unexpected finding in our review as data were gathered from various studies that

were conducted differently in terms of study designs, data collection tools, different study set-

ting and location as well as having varied demographic features of participants. Therefore, our

results needs careful interpretation. Thirdly, only English language written articles were

recruited in this review, therefore this can result in publication bias. Future studies on inter-

ventions to improve the psychological health of HCPs is needed urgently in order to maintain

their physical health and productivity in continuing the fight against this pandemic.

Conclusions

In conclusion, the global COVID-19 pandemic has had a devastating impact on the mental

health of HCPs. This systematic review synthesizes the quantitative evidence of psychological

distress among HCPs in Asian countries, which showed that one third of HCPs suffered from

depression, anxiety and stress and more than two third of HCPs suffered from fear and burn-

out during the COVID-19 pandemic in Asia. Meta-analysis reported both females and nursse

were at increased risk of having depression and anxiety. Female HCPs was also at a higher risk

of getting stress when compared with the male HCPs. Urgent action are needed to implement

a multicultural level interventions to support HCPs in order to reduce the burden of psycho-

logical distress during this very challenging COVID-19 pandemic.

Supporting information

S1 Fig. Forest plots of depression.

(RAR)

S2 Fig. Forest plots of anxiety.

(RAR)

S3 Fig. Forest plots of stress.

(RAR)

S4 Fig. Forest plots of burnout.

(RAR)

S5 Fig. Forest plots of fear.

(RAR)

S6 Fig. Leave-out-one Forest plots.

(RAR)

S7 Fig. Funnel plots.

(RAR)

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 21 / 32

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s007
https://doi.org/10.1371/journal.pone.0257983


S1 Table. PRISMA checklist.

(DOCX)

S2 Table. Search terms used from 13th of March to 15th of March 2021.

(DOCX)

S3 Table. Strobe checklist.

(DOCX)

S4 Table. Characteristics of 148 studies.

(DOCX)

Author Contributions

Conceptualization: Siew Mooi Ching, Ai Theng Cheong.

Data curation: Siew Mooi Ching, Kar Yean Ng, Hisham Ranita.

Formal analysis: Kai Wei Lee, Poh Ying Lim, Navin Kumar Devaraj.

Methodology: Kai Wei Lee, Poh Ying Lim.

Resources: Hisham Ranita.

Software: Pei Boon Ooi.

Supervision: Anne Yee, Ai Theng Cheong.

Writing – original draft: Siew Mooi Ching, Kar Yean Ng.

Writing – review & editing: Anne Yee, Navin Kumar Devaraj, Pei Boon Ooi, Ai Theng

Cheong.

References
1. World Health Organization. WHO calls for healthy, safe and decent working conditions for all health

workers, amidst COVID-19 pandemic [cited 2021 June 1]. https://www.who.int/news/item/28-04-

2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-

19-pandemic.

2. Harrison AG, Lin T, Wang PJTii. Mechanisms of SARS-CoV-2 transmission and pathogenesis. 2020.

3. Worldometer. COVID-19 coronavirus Pandemic 2021 [cited 2021 June 1]. https://www.worldometers.

info/coronavirus/?utm_campaign=homeAdUOA?Si#countries

4. Pan American Health Organization. COVID-19 has infected some 570,000 health workers and killed

2,500 in the Americas, PAHO Director says [cited 2021 June 1]. https://www.paho.org/en/news/2-9-

2020-covid-19-has-infected-some-570000-health-workersand-killed-2500-americas-paho.

5. Butt K. Asia-Pacific health workers hit hard by COVID-19 [cited 2021 June 1]. https://www.aa.com.tr/

en/asia-pacific/asiapacific-health-workers-hit-hard-by-covid-19/1873247.

6. Roslan NS, Yusoff MSB, Razak AA, Morgan K. Burnout prevalence and its associated factors among

Malaysian healthcare workers during COVID-19 pandemic: an embedded mixed-method study.

Healthcare. 2021; 9(1). Epub 2021/01/23. https://doi.org/10.3390/healthcare9010090 PMID:

33477380.

7. Chow SK, Francis B, Ng YH, Naim N, Beh HC, Ariffin MAA, et al. Religious coping, depression and

anxiety among healthcare workers during the COVID-19 pandemic: a malaysian perspective. Health-

care. 2021; 9(1). Epub 2021/01/21. https://doi.org/10.3390/healthcare9010079 PMID: 33467744.

8. Juan Y, Yuanyuan C, Qiuxiang Y, Cong L, Xiaofeng L, Yundong Z, et al. Psychological distress sur-

veillance and related impact analysis of hospital staff during the COVID-19 epidemic in Chongqing,

China. Compr Psychiatry. 2020; 103. https://doi.org/10.1016/j.comppsych.2020.152198 PMID:

32980595

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 22 / 32

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s008
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s009
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s010
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257983.s011
https://www.who.int/news/item/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.who.int/news/item/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.who.int/news/item/28-04-2020-who-calls-for-healthy-safe-and-decent-working-conditions-for-all-health-workers-amidst-covid-19-pandemic
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdUOA?Si#countries
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdUOA?Si#countries
https://www.paho.org/en/news/2-9-2020-covid-19-has-infected-some-570000-health-workersand-killed-2500-americas-paho
https://www.paho.org/en/news/2-9-2020-covid-19-has-infected-some-570000-health-workersand-killed-2500-americas-paho
https://www.aa.com.tr/en/asia-pacific/asiapacific-health-workers-hit-hard-by-covid-19/1873247
https://www.aa.com.tr/en/asia-pacific/asiapacific-health-workers-hit-hard-by-covid-19/1873247
https://doi.org/10.3390/healthcare9010090
http://www.ncbi.nlm.nih.gov/pubmed/33477380
https://doi.org/10.3390/healthcare9010079
http://www.ncbi.nlm.nih.gov/pubmed/33467744
https://doi.org/10.1016/j.comppsych.2020.152198
http://www.ncbi.nlm.nih.gov/pubmed/32980595
https://doi.org/10.1371/journal.pone.0257983


9. Cravero AL, Kim NJ, Feld LD, Berry K, Rabiee A, Bazarbashi N, et al. Impact of exposure to patients

with COVID-19 on residents and fellows: an international survey of 1420 trainees. Postgrad Med J.

2020. https://doi.org/10.1136/postgradmedj-2020-138789 PMID: 33087533.

10. Jain A, Singariya G, Kamal M, Kumar M, Jain A, Solanki RK. COVID-19 pandemic: psychological

impact on anaesthesiologists. Indian J Anaesth. 2020; 64(9):774–83. PMID: 33162572.

11. Huang L, Wang Y, Liu J, Ye P, Chen X, Xu H, et al. Factors influencing anxiety of health care workers

in the radiology department with high exposure risk to covid-19. Med Sci Monit. 2020; 26. https://doi.

org/10.12659/MSM.926008 PMID: 32710536

12. Li L, Li F, Fortunati F, Krystal JH. Association of a prior psychiatric diagnosis with mortality among hos-

pitalized patients with coronavirus disease 2019 (COVID-19) infection. JAMA Netw Open. 2020; 3(9):

e2023282–e. https://doi.org/10.1001/jamanetworkopen.2020.23282 PMID: 32997123

13. Thatrimontrichai A, Weber DJ, Apisarnthanarak A. Mental health among healthcare personnel during

COVID-19 in Asia: a systematic review. J Formos Med Assoc = Taiwan yi zhi. 2021. Epub 2021/02/

15. https://doi.org/10.1016/j.jfma.2021.01.023 PMID: 33581962.

14. Hossain MM, Rahman M, Trisha NF, Tasnim S, Nuzhath T, Hasan NT, et al. Prevalence of anxiety

and depression in South Asia during COVID-19: a systematic review and meta-analysis. Heliyon.

2021; 7(4):e06677. Epub 2021/04/27. https://doi.org/10.1016/j.heliyon.2021.e06677 PMID:

33898819.

15. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for

systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015; 4(1):1–

9. https://doi.org/10.1186/2046-4053-4-1 PMID: 25554246

16. Vandenbroucke JP, Von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, Pocock SJ, et al. Strengthen-

ing the reporting of observational studies in epidemiology (STROBE): explanation and elaboration.

Epidemiology. 2007; 4(10):e297.

17. Wallace BC, Schmid CH, Lau J, Trikalinos TA. Meta-analyst: software for meta-analysis of binary,

continuous and diagnostic data. BMC Med Res Methodol. 2009; 9(1):1–12. https://doi.org/10.1186/

1471-2288-9-80 PMID: 19961608

18. Freemantle NJB. StatsDirect—statistical software for medical research in the 21st century. BMJ.

2000; 321(7275):1536.

19. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986; 7(3):177–88. https://

doi.org/10.1016/0197-2456(86)90046-2 PMID: 3802833

20. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ.

2003; 327(7414):557–60. https://doi.org/10.1136/bmj.327.7414.557 PMID: 12958120

21. Cheung MWL, Ho RC, Lim Y, Mak A. Conducting a meta-analysis: basics and good practices. Int J

Rheum Dis. 2012; 15(2):129–35. https://doi.org/10.1111/j.1756-185X.2012.01712.x PMID: 22462415

22. Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, Lau J, et al. Recommendations for examining

and interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. BMJ. 2011;

343:d4002. Epub 2011/07/26. https://doi.org/10.1136/bmj.d4002 PMID: 21784880.

23. An Y, Yang Y, Wang A, Li Y, Zhang Q, Cheung T, et al. Prevalence of depression and its impact on

quality of life among frontline nurses in emergency departments during the COVID-19 outbreak. J

Affect Disord. 2020; 276:312–5. https://doi.org/10.1016/j.jad.2020.06.047 PMID: 32871661.

24. Cai Z, Cui Q, Liu Z, Li J, Gong X, Liu J, et al. Nurses endured high risks of psychological problems

under the epidemic of COVID-19 in a longitudinal study in Wuhan China. J Psychiatr Res. 2020;

131:132–7. https://doi.org/10.1016/j.jpsychires.2020.09.007 PMID: 32971356

25. Cao H, Zuo C, Li G, Huang Y, Li L, Huang S, et al. A cross-sectional study of psychological status in

different epidemic areas in China after the COVID-19 outbreak. Front. Psychiatry. 2020; 11:575705.

https://doi.org/10.3389/fpsyt.2020.575705 PMID: 33250791.

26. Chen H, Wang B, Cheng Y, Muhammad B, Li S, Miao Z, et al. Prevalence of posttraumatic stress

symptoms in health care workers after exposure to patients with COVID-19. Neurobiol. Stress. 2020;

13. https://doi.org/10.1016/j.ynstr.2020.100261 PMID: 33163588

27. Chen J, Liu X, Wang D, Jin Y, He M, Ma Y, et al. Risk factors for depression and anxiety in healthcare

workers deployed during the COVID-19 outbreak in China. Soc Psychiatry Psychiatr Epidemiol. 2021;

56(1):47–55. https://doi.org/10.1007/s00127-020-01954-1 PMID: 32914298

28. Dong ZQ, Ma J, Hao YN, Shen XL, Liu F, Gao Y, et al. The social psychological impact of the COVID-

19 pandemic on medical staff in China: a cross-sectional study. Eur. Psychiatry. 2020; 63(1):e65.

https://doi.org/10.1192/j.eurpsy.2020.59 PMID: 32476633

29. Fang XH, Wu L, Lu LS, Kan XH, Wang H, Xiong YJ, et al. Mental health problems and social supports

in the COVID-19 healthcare workers: a Chinese explanatory study. BMC Psychiatry. 2021; 21(1).

https://doi.org/10.1186/s12888-020-02998-y PMID: 33435867

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 23 / 32

https://doi.org/10.1136/postgradmedj-2020-138789
http://www.ncbi.nlm.nih.gov/pubmed/33087533
http://www.ncbi.nlm.nih.gov/pubmed/33162572
https://doi.org/10.12659/MSM.926008
https://doi.org/10.12659/MSM.926008
http://www.ncbi.nlm.nih.gov/pubmed/32710536
https://doi.org/10.1001/jamanetworkopen.2020.23282
http://www.ncbi.nlm.nih.gov/pubmed/32997123
https://doi.org/10.1016/j.jfma.2021.01.023
http://www.ncbi.nlm.nih.gov/pubmed/33581962
https://doi.org/10.1016/j.heliyon.2021.e06677
http://www.ncbi.nlm.nih.gov/pubmed/33898819
https://doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/pubmed/25554246
https://doi.org/10.1186/1471-2288-9-80
https://doi.org/10.1186/1471-2288-9-80
http://www.ncbi.nlm.nih.gov/pubmed/19961608
https://doi.org/10.1016/0197-2456%2886%2990046-2
https://doi.org/10.1016/0197-2456%2886%2990046-2
http://www.ncbi.nlm.nih.gov/pubmed/3802833
https://doi.org/10.1136/bmj.327.7414.557
http://www.ncbi.nlm.nih.gov/pubmed/12958120
https://doi.org/10.1111/j.1756-185X.2012.01712.x
http://www.ncbi.nlm.nih.gov/pubmed/22462415
https://doi.org/10.1136/bmj.d4002
http://www.ncbi.nlm.nih.gov/pubmed/21784880
https://doi.org/10.1016/j.jad.2020.06.047
http://www.ncbi.nlm.nih.gov/pubmed/32871661
https://doi.org/10.1016/j.jpsychires.2020.09.007
http://www.ncbi.nlm.nih.gov/pubmed/32971356
https://doi.org/10.3389/fpsyt.2020.575705
http://www.ncbi.nlm.nih.gov/pubmed/33250791
https://doi.org/10.1016/j.ynstr.2020.100261
http://www.ncbi.nlm.nih.gov/pubmed/33163588
https://doi.org/10.1007/s00127-020-01954-1
http://www.ncbi.nlm.nih.gov/pubmed/32914298
https://doi.org/10.1192/j.eurpsy.2020.59
http://www.ncbi.nlm.nih.gov/pubmed/32476633
https://doi.org/10.1186/s12888-020-02998-y
http://www.ncbi.nlm.nih.gov/pubmed/33435867
https://doi.org/10.1371/journal.pone.0257983


30. Gu Y, Zhu Y, Xu G. Factors associated with mental health outcomes among health care workers in

the Fangcang shelter hospital in China. Int J Soc Psychiatry. 2020. https://doi.org/10.1177/

0020764020975805 PMID: 33295238

31. Guo K, Ouyang J, Bai S, Zhang X, Si M, Qiao Y, et al. The negative mental health condition among dif-

ferent occupational group in shaanxi province of china during the COVID-19 pandemic. Ann Rom Soc

Cell Biol. 2021; 25(1):2561–4.

32. He Q, Fan B, Xie B, Liao Y, Han X, Chen Y, et al. Mental health conditions among the general popula-

tion, healthcare workers and quarantined population during the coronavirus disease 2019 (COVID-

19) pandemic. Psychol Health Med. 2021. https://doi.org/10.1080/13548506.2020.1867320 PMID:

33378219

33. Hu D, Kong Y, Li W, Han Q, Zhang X, Zhu LX, et al. Frontline nurses’ burnout, anxiety, depression,

and fear statuses and their associated factors during the COVID-19 outbreak in Wuhan, China: a

large-scale cross-sectional study. EClinicalMedicine. 2020; 24:100424. https://doi.org/10.1016/j.

eclinm.2020.100424 PMID: 32766539.

34. Hu Z, Wang H, Xie J, Zhang J, Li H, Liu S, et al. Burnout in ICU doctors and nurses in mainland

China–a national cross-sectional study. J Crit Care. 2021; 62:265–70. https://doi.org/10.1016/j.jcrc.

2020.12.029 PMID: 33477093

35. Jo S-H, Koo B-H, Seo W-S, Yun S-H, Kim H-G. The psychological impact of the coronavirus disease

pandemic on hospital workers in Daegu, South Korea. Compr Psychiatry. 2020; 103:152213. https://

doi.org/10.1016/j.comppsych.2020.152213 PMID: 33096399.

36. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental health outcomes

among health care workers exposed to coronavirus disease 2019. JAMA Netw Open. 2020; 3(3):

e203976. https://doi.org/10.1001/jamanetworkopen.2020.3976 PMID: 32202646

37. Li H, Zhang Y, Wang H, Liang J, Zhou Y, Huang Y, et al. The relationship between symptoms of anxi-

ety and somatic symptoms in health professionals during the coronavirus disease 2019 pandemic.

Neuropsychiatr Dis Treat. 2020; 16:3153–61. https://doi.org/10.2147/NDT.S282124 PMID: 33376331

38. Li Q, Chen J, Xu G, Zhao J, Yu X, Wang S, et al. The psychological health status of healthcare work-

ers during the COVID-19 outbreak: a cross-sectional survey study in Guangdong, China. Public

Health Front. 2020; 8. https://doi.org/10.3389/fpubh.2020.562885 PMID: 33042955

39. Li X, Li S, Xiang M, Fang Y, Qian K, Xu J, et al. The prevalence and risk factors of PTSD symptoms

among medical assistance workers during the COVID-19 pandemic. J Psychosom Res. 2020; 139.

https://doi.org/10.1016/j.jpsychores.2020.110270 PMID: 33070044

40. Li X-Y, Wang J, Zhang R-X, Chen L, He CK, Wang C-Y, et al. Psychological status among anesthesi-

ologists and operating room nurses during the outbreak period of COVID-19 in Wuhan, China. Front.

Psychiatry. 2020; 11:574143. https://doi.org/10.3389/fpsyt.2020.574143 PMID: 33343417.

41. Liang Y, Wu K, Zhou Y, Huang X, Zhou Y, Liu Z. Mental health in frontline medical workers during the

2019 novel coronavirus disease epidemic in China: a comparison with the general population. Int. J.

Environ. Res. Public Health. 2020; 17(18):1–12. https://doi.org/10.3390/ijerph17186550 PMID:

32916836

42. Liu C-Y, Yang Y-Z, Zhang X-M, Xu X, Dou Q-L, Zhang W-W, et al. The prevalence and influencing fac-

tors in anxiety in medical workers fighting COVID-19 in China: a cross-sectional survey. Epidemiol.

Infect. 2020; 148:e98. https://doi.org/10.1017/S0950268820001107 PMID: 32430088.

43. Liu X, Chen J, Wang D, Li X, Wang E, Jin Y, et al. COVID-19 outbreak can change the job burnout in

health care professionals. Front. Psychiatry. 2020; 11. https://doi.org/10.3389/fpsyt.2020.563781

PMID: 33363480

44. Liu Y, Long Y, Cheng Y, Guo Q, Yang L, Lin Y, et al. Psychological impact of the COVID-19 outbreak

on nurses in China: a nationwide survey during the outbreak. Front. Psychiatry. 2020; 11. https://doi.

org/10.3389/fpsyt.2020.598712 PMID: 33362609

45. Liu Y, Wang L, Chen L, Zhang X, Bao L, Shi Y. Mental health status of paediatric medical workers in

china during the COVID-19 outbreak. Front. Psychiatry. 2020; 11. https://doi.org/10.3389/fpsyt.2020.

00702 PMID: 32792998

46. Lu P, Li X, Lu L, Zhang Y. The psychological states of people after Wuhan eased the lockdown. PLoS

One. 2020; 15(11 November). https://doi.org/10.1371/journal.pone.0241173 PMID: 33180783

47. Lu W, Wang H, Lin Y, Li L. Psychological status of medical workforce during the COVID-19 pandemic:

a cross-sectional study. Psychiatry Res. 2020; 288. https://doi.org/10.1016/j.psychres.2020.112936

PMID: 32276196

48. Mi T, Yang X, Sun S, Li X, Tam CC, Zhou Y, et al. Mental health problems of HIV healthcare providers

during the COVID-19 pandemic: the interactive effects of stressors and coping. AIDS Behav. 2021; 25

(1):18–27. https://doi.org/10.1007/s10461-020-03073-z PMID: 33128108

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 24 / 32

https://doi.org/10.1177/0020764020975805
https://doi.org/10.1177/0020764020975805
http://www.ncbi.nlm.nih.gov/pubmed/33295238
https://doi.org/10.1080/13548506.2020.1867320
http://www.ncbi.nlm.nih.gov/pubmed/33378219
https://doi.org/10.1016/j.eclinm.2020.100424
https://doi.org/10.1016/j.eclinm.2020.100424
http://www.ncbi.nlm.nih.gov/pubmed/32766539
https://doi.org/10.1016/j.jcrc.2020.12.029
https://doi.org/10.1016/j.jcrc.2020.12.029
http://www.ncbi.nlm.nih.gov/pubmed/33477093
https://doi.org/10.1016/j.comppsych.2020.152213
https://doi.org/10.1016/j.comppsych.2020.152213
http://www.ncbi.nlm.nih.gov/pubmed/33096399
https://doi.org/10.1001/jamanetworkopen.2020.3976
http://www.ncbi.nlm.nih.gov/pubmed/32202646
https://doi.org/10.2147/NDT.S282124
http://www.ncbi.nlm.nih.gov/pubmed/33376331
https://doi.org/10.3389/fpubh.2020.562885
http://www.ncbi.nlm.nih.gov/pubmed/33042955
https://doi.org/10.1016/j.jpsychores.2020.110270
http://www.ncbi.nlm.nih.gov/pubmed/33070044
https://doi.org/10.3389/fpsyt.2020.574143
http://www.ncbi.nlm.nih.gov/pubmed/33343417
https://doi.org/10.3390/ijerph17186550
http://www.ncbi.nlm.nih.gov/pubmed/32916836
https://doi.org/10.1017/S0950268820001107
http://www.ncbi.nlm.nih.gov/pubmed/32430088
https://doi.org/10.3389/fpsyt.2020.563781
http://www.ncbi.nlm.nih.gov/pubmed/33363480
https://doi.org/10.3389/fpsyt.2020.598712
https://doi.org/10.3389/fpsyt.2020.598712
http://www.ncbi.nlm.nih.gov/pubmed/33362609
https://doi.org/10.3389/fpsyt.2020.00702
https://doi.org/10.3389/fpsyt.2020.00702
http://www.ncbi.nlm.nih.gov/pubmed/32792998
https://doi.org/10.1371/journal.pone.0241173
http://www.ncbi.nlm.nih.gov/pubmed/33180783
https://doi.org/10.1016/j.psychres.2020.112936
http://www.ncbi.nlm.nih.gov/pubmed/32276196
https://doi.org/10.1007/s10461-020-03073-z
http://www.ncbi.nlm.nih.gov/pubmed/33128108
https://doi.org/10.1371/journal.pone.0257983


49. Ni MY, Yang L, Leung CMC, Li N, Yao XI, Wang Y, et al. Mental health, risk factors, and social media

use during the COVID-19 epidemic and cordon sanitaire among the community and health profession-

als in wuhan, China: cross-sectional survey. JMIR Ment. Health. 2020; 7(5). https://doi.org/10.2196/

19009 PMID: 32365044

50. Ning X, Yu F, Huang Q, Li X, Luo Y, Huang Q, et al. The mental health of neurological doctors and

nurses in Hunan province, China during the initial stages of the COVID-19 outbreak. BMC Psychiatry.

2020; 20(1). https://doi.org/10.1186/s12888-020-02838-z PMID: 32891124

51. Pan X, Xiao Y, Ren D, Xu Z-M, Zhang Q, Yang L-Y, et al. Prevalence of mental health problems and

associated risk factors among military healthcare workers in specialized COVID-19 hospitals in

Wuhan, China: a cross-sectional survey. Asia Pac Psychiatry. 2020:e12427. https://doi.org/10.1111/

appy.12427 PMID: 33089622.

52. Que J, Shi L, Deng J, Liu J, Zhang L, Wu S, et al. Psychological impact of the COVID-19 pandemic on

healthcare workers: a cross-sectional study in China. Gen. Psychiatry. 2020; 33(3):e100259. https://

doi.org/10.1136/gpsych-2020-100259 PMID: 32596640.

53. Ruilin L, Youlin C, Jianlin L, Linlin L, Shiqin Z, Hanxia L, et al. Anxiety and related factors in frontline

clinical nurses fighting COVID-19 in Wuhan. Med. 2020; 99(30):1–5. https://doi.org/10.1097/MD.

0000000000021413 PMID: 145334659.

54. Shen M, Xu H, Fu J, Wang T, Fu Z, Zhao X, et al. Investigation of anxiety levels of 1637 healthcare

workers during the epidemic of COVID-19. PLoS One. 2020; 15. https://doi.org/10.1371/journal.pone.

0243890 PMID: 33351814

55. Shen Y, Zhan Y, Zheng H, Liu H, Wan Y, Zhou W. Anxiety and its association with perceived stress

and insomnia among nurses fighting against COVID-19 in Wuhan: a cross-sectional survey. J Clin

Nurs. 2021. Epub 2021/01/27. https://doi.org/10.1111/jocn.15678 PMID: 33497526.

56. Si M-Y, Su X-Y, Jiang Y, Wang W-J, Gu X-F, Ma L, et al. Psychological impact of COVID-19 on medi-

cal care workers in China. Infect. Dis. Poverty. 2020; 9(1):113. https://doi.org/10.1186/s40249-020-

00724-0 PMID: 32787929.

57. Song X, Fu W, Liu X, Luo Z, Wang R, Zhou N, et al. Mental health status of medical staff in emergency

departments during the coronavirus disease 2019 epidemic in China. Brain Behav Immun. 2020;

88:60–5. Epub 2020/06/09. https://doi.org/10.1016/j.bbi.2020.06.002 PMID: 32512134.

58. Sui W, Gong X, Zhuang Y. The mediating role of regulatory emotional self-efficacy on negative emo-

tions during the COVID-19 pandemic: A cross-sectional study. Int J Ment Health Nurs. 2021. Epub

2021/02/16. https://doi.org/10.1111/inm.12830 PMID: 33586868.

59. Sun H, Wang S, Wang W, Han G, Liu Z, Wu Q, et al. Correlation between emotional intelligence and

negative emotions of front-line nurses during the COVID-19 epidemic: a cross-sectional study. J. Clin.

Nurs. 2021; 30(3–4):385–96. https://doi.org/10.1111/jocn.15548 PMID: 33145859

60. Sun Y, Song H, Liu H, Mao F, Sun X, Cao F. Occupational stress, mental health, and self-efficacy

among community mental health workers: a cross-sectional study during COVID-19 pandemic. Int J

Soc Psychiatry. 2020. https://doi.org/10.1177/0020764020972131 PMID: 33176527

61. Tam CC, Sun S, Yang X, Li X, Zhou Y, Shen Z. Psychological distress among HIV healthcare provid-

ers during the COVID-19 pandemic in China: mediating roles of institutional support and resilience.

AIDS Behav. 2021; 25(1):9–17. https://doi.org/10.1007/s10461-020-03068-w PMID: 33089356

62. Teng Z, Wei Z, Qiu Y, Tan Y, Chen J, Tang H, et al. Psychological status and fatigue of frontline staff

two months after the COVID-19 pandemic outbreak in China: a cross-sectional study. J Affect Disord.

2020; 275:247–52. https://doi.org/10.1016/j.jad.2020.06.032 PMID: 32734915

63. Tu Z-H, He J-W, Zhou N. Sleep quality and mood symptoms in conscripted frontline nurse in Wuhan,

China during COVID-19 outbreak: A cross-sectional study. Med. 2020; 99(26):e20769. https://doi.org/

10.1097/MD.0000000000020769 PMID: 32590755.

64. Wang H, Huang D, Huang H, Zhang J, Guo L, Liu Y, et al. The psychological impact of COVID-19 pan-

demic on medical staff in Guangdong, China: a cross-sectional study. Psychol. Med. 2020; 6:1–9.

https://doi.org/10.1017/S0033291720002561 PMID: 32624037

65. Wang M, Zhao Q, Hu C, Wang Y, Cao J, Huang S, et al. Prevalence of psychological disorders in the

COVID-19 epidemic in China: a real world cross-sectional study. J Affect Disord. 2021; 281:312–20.

https://doi.org/10.1016/j.jad.2020.11.118 PMID: 33341014

66. Wang N, Li Y, Wang Q, Lei C, Liu Y, Zhu S. Psychological impact of COVID-19 pandemic on health-

care workers in China Xi’an central hospital. Brain Behav. 2021. https://doi.org/10.1002/brb3.2028

PMID: 33404205

67. Wang QQ, Fang YY, Huang HL, Lv WJ, Wang XX, Yang TT, et al. Anxiety, depression and cognitive

emotion regulation strategies in Chinese nurses during the COVID-19 outbreak. J Nurs Manag. 2021.

Epub 2021/01/23. https://doi.org/10.1111/jonm.13265 PMID: 33480056.

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 25 / 32

https://doi.org/10.2196/19009
https://doi.org/10.2196/19009
http://www.ncbi.nlm.nih.gov/pubmed/32365044
https://doi.org/10.1186/s12888-020-02838-z
http://www.ncbi.nlm.nih.gov/pubmed/32891124
https://doi.org/10.1111/appy.12427
https://doi.org/10.1111/appy.12427
http://www.ncbi.nlm.nih.gov/pubmed/33089622
https://doi.org/10.1136/gpsych-2020-100259
https://doi.org/10.1136/gpsych-2020-100259
http://www.ncbi.nlm.nih.gov/pubmed/32596640
https://doi.org/10.1097/MD.0000000000021413
https://doi.org/10.1097/MD.0000000000021413
http://www.ncbi.nlm.nih.gov/pubmed/145334659
https://doi.org/10.1371/journal.pone.0243890
https://doi.org/10.1371/journal.pone.0243890
http://www.ncbi.nlm.nih.gov/pubmed/33351814
https://doi.org/10.1111/jocn.15678
http://www.ncbi.nlm.nih.gov/pubmed/33497526
https://doi.org/10.1186/s40249-020-00724-0
https://doi.org/10.1186/s40249-020-00724-0
http://www.ncbi.nlm.nih.gov/pubmed/32787929
https://doi.org/10.1016/j.bbi.2020.06.002
http://www.ncbi.nlm.nih.gov/pubmed/32512134
https://doi.org/10.1111/inm.12830
http://www.ncbi.nlm.nih.gov/pubmed/33586868
https://doi.org/10.1111/jocn.15548
http://www.ncbi.nlm.nih.gov/pubmed/33145859
https://doi.org/10.1177/0020764020972131
http://www.ncbi.nlm.nih.gov/pubmed/33176527
https://doi.org/10.1007/s10461-020-03068-w
http://www.ncbi.nlm.nih.gov/pubmed/33089356
https://doi.org/10.1016/j.jad.2020.06.032
http://www.ncbi.nlm.nih.gov/pubmed/32734915
https://doi.org/10.1097/MD.0000000000020769
https://doi.org/10.1097/MD.0000000000020769
http://www.ncbi.nlm.nih.gov/pubmed/32590755
https://doi.org/10.1017/S0033291720002561
http://www.ncbi.nlm.nih.gov/pubmed/32624037
https://doi.org/10.1016/j.jad.2020.11.118
http://www.ncbi.nlm.nih.gov/pubmed/33341014
https://doi.org/10.1002/brb3.2028
http://www.ncbi.nlm.nih.gov/pubmed/33404205
https://doi.org/10.1111/jonm.13265
http://www.ncbi.nlm.nih.gov/pubmed/33480056
https://doi.org/10.1371/journal.pone.0257983


68. Wang S, Xie L, Xu Y, Yu S, Yao B, Xiang D. Sleep disturbances among medical workers during the

outbreak of COVID-2019. Occup Med. 2020; 70(5):364–9. https://doi.org/10.1093/occmed/kqaa074

PMID: 32372077

69. Wang W, Song W, Xia Z, He Y, Tang L, Hou J, et al. Sleep disturbance and psychological profiles of

medical staff and non-medical staff during the early outbreak of COVID-19 in Hubei Province, China.

Front Psychiatry. 2020; 11. https://doi.org/10.3389/fpsyt.2020.00733 PMID: 32793014

70. Wang Y, Li Y, Jiang J, Feng Y, Lu D, Zhang W, et al. COVID-19 outbreak-related psychological dis-

tress among healthcare trainees: a cross-sectional study in China. BMJ Open. 2020; 10(10). https://

doi.org/10.1136/bmjopen-2020-041671 PMID: 33082197

71. Xia Y, Zhang H, Xia Y, Li H, Zhai L, Wang H. The self-psychological safety maintenance and its influ-

encing factors of community frontline staff during COVID-19 pandemic. Med. 2021; 100(3):e24140.

https://doi.org/10.1097/MD.0000000000024140 PMID: 33546028

72. Xiao X, Zhu X, Fu S, Hu Y, Li X, Xiao J. Psychological impact of healthcare workers in China during

COVID-19 pneumonia epidemic: a multi-center cross-sectional survey investigation. J Affect Disord.

2020; 274:405–10. https://doi.org/10.1016/j.jad.2020.05.081 PMID: 32663970

73. Xiaoming X, Ming A, Su H, Wo W, Jianmei C, Qi Z, et al. The psychological status of 8817 hospital

workers during COVID-19 epidemic: a cross-sectional study in Chongqing. J Affect Disord. 2020;

276:555–61. https://doi.org/10.1016/j.jad.2020.07.092 PMID: 32871686

74. Xing J, Sun N, Xu J, Geng S, Li Y. Study of the mental health status of medical personnel dealing with

new coronavirus pneumonia. PLoS One. 2020; 15(5):e0233145. Epub 2020/05/20. https://doi.org/10.

1371/journal.pone.0233145 PMID: 32428041.

75. Xing L-Q, Xu M-L, Sun J, Wang Q-X, Ge D-D, Jiang M-M, et al. Anxiety and depression in frontline

health care workers during the outbreak of Covid-19. Int. J. Soc. Psychiatry. 2020:20764020968119.

https://doi.org/10.1177/0020764020968119 PMID: 33100114.

76. Xiong H, Yi S, Lin Y. The psychological status and self-efficacy of nurses during COVID-19 outbreak:

a cross-sectional survey. Inquiry. 2020; 57:1–6. https://doi.org/10.1177/0046958020957114 PMID:

32900271.

77. Zhan Y, Liu Y, Liu H, Li M, Shen Y, Gui L, et al. Factors associated with insomnia among Chinese

front-line nurses fighting against COVID-19 in Wuhan: a cross-sectional survey. J Nurs Manag. 2020;

28(7):1525–35. https://doi.org/10.1111/jonm.13094 PMID: 32657449

78. Zhan YX, Zhao SY, Yuan J, Liu H, Liu YF, Gui LL, et al. Prevalence and influencing factors on fatigue

of first-line nurses combating with COVID-19 in China: a descriptive cross-sectional study. Curr. Med.

Sci.. 2020; 40(4):625–35. https://doi.org/10.1007/s11596-020-2226-9 PMID: 32767264

79. Zhang C, Yang L, Liu S, Ma S, Wang Y, Cai Z, et al. Survey of insomnia and related social psychologi-

cal factors among medical staff involved in the 2019 novel coronavirus disease outbreak. Front Psy-

chiatry. 2020; 11. https://doi.org/10.3389/fpsyt.2020.00306 PMID: 32346373

80. Zhang H, Shi Y, Jing P, Zhan P, Fang Y, Wang F. Posttraumatic stress disorder symptoms in health-

care workers after the peak of the COVID-19 outbreak: a survey of a large tertiary care hospital in

Wuhan. Psychiatry Res. 2020; 294. https://doi.org/10.1016/j.psychres.2020.113541 PMID: 33128999

81. Zhang J, Deng X, Liu H, Xu X, Fang R. Evaluation of the mental health status of community healthcare

workers during the COVID-19 outbreak. Med. 2021; 100(6):e24739. Epub 2021/02/14. https://doi.org/

10.1097/MD.0000000000024739 PMID: 33578622.

82. Zhang WR, Wang K, Yin L, Zhao WF, Xue Q, Peng M, et al. Mental health and psychosocial problems

of medical health workers during the COVID-19 epidemic in China. Psychother Psychosom. 2020; 89

(4):242–50. https://doi.org/10.1159/000507639 PMID: 32272480

83. Zhang X, Jiang Y, Yu H, Jiang Y, Guan Q, Zhao W, et al. Psychological and occupational impact on

healthcare workers and its associated factors during the COVID-19 outbreak in China. Int Arch Occup

Environ Health. 2021:1–13. Epub 2021/03/04. https://doi.org/10.1007/s00420-021-01657-3 PMID:

33656572.

84. Zhang X, Zhao K, Zhang G, Feng R, Chen J, Xu D, et al. Occupational stress and mental health: a

comparison between frontline medical staff and non-frontline medical staff during the 2019 novel coro-

navirus disease outbreak. Front Psychiatry. 2020; 11. https://doi.org/10.3389/fpsyt.2020.555703

PMID: 33424651

85. Zhang Y, Wang C, Pan W, Zheng J, Gao J, Huang X, et al. Stress, burnout, and coping strategies of

frontline nurses during the COVID-19 epidemic in Wuhan and Shanghai, China. Front Psychiatry.

2020; 11. https://doi.org/10.3389/fpsyt.2020.565520 PMID: 33192686

86. Zheng R, Zhou Y, Fu Y, Xiang Q, Cheng F, Chen H, et al. Prevalence and associated factors of

depression and anxiety among nurses during the outbreak of COVID-19 in China: a cross-sectional

study. Int J Nurs Stud. 2021; 114. https://doi.org/10.1016/j.ijnurstu.2020.103809 PMID: 33207297

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 26 / 32

https://doi.org/10.1093/occmed/kqaa074
http://www.ncbi.nlm.nih.gov/pubmed/32372077
https://doi.org/10.3389/fpsyt.2020.00733
http://www.ncbi.nlm.nih.gov/pubmed/32793014
https://doi.org/10.1136/bmjopen-2020-041671
https://doi.org/10.1136/bmjopen-2020-041671
http://www.ncbi.nlm.nih.gov/pubmed/33082197
https://doi.org/10.1097/MD.0000000000024140
http://www.ncbi.nlm.nih.gov/pubmed/33546028
https://doi.org/10.1016/j.jad.2020.05.081
http://www.ncbi.nlm.nih.gov/pubmed/32663970
https://doi.org/10.1016/j.jad.2020.07.092
http://www.ncbi.nlm.nih.gov/pubmed/32871686
https://doi.org/10.1371/journal.pone.0233145
https://doi.org/10.1371/journal.pone.0233145
http://www.ncbi.nlm.nih.gov/pubmed/32428041
https://doi.org/10.1177/0020764020968119
http://www.ncbi.nlm.nih.gov/pubmed/33100114
https://doi.org/10.1177/0046958020957114
http://www.ncbi.nlm.nih.gov/pubmed/32900271
https://doi.org/10.1111/jonm.13094
http://www.ncbi.nlm.nih.gov/pubmed/32657449
https://doi.org/10.1007/s11596-020-2226-9
http://www.ncbi.nlm.nih.gov/pubmed/32767264
https://doi.org/10.3389/fpsyt.2020.00306
http://www.ncbi.nlm.nih.gov/pubmed/32346373
https://doi.org/10.1016/j.psychres.2020.113541
http://www.ncbi.nlm.nih.gov/pubmed/33128999
https://doi.org/10.1097/MD.0000000000024739
https://doi.org/10.1097/MD.0000000000024739
http://www.ncbi.nlm.nih.gov/pubmed/33578622
https://doi.org/10.1159/000507639
http://www.ncbi.nlm.nih.gov/pubmed/32272480
https://doi.org/10.1007/s00420-021-01657-3
http://www.ncbi.nlm.nih.gov/pubmed/33656572
https://doi.org/10.3389/fpsyt.2020.555703
http://www.ncbi.nlm.nih.gov/pubmed/33424651
https://doi.org/10.3389/fpsyt.2020.565520
http://www.ncbi.nlm.nih.gov/pubmed/33192686
https://doi.org/10.1016/j.ijnurstu.2020.103809
http://www.ncbi.nlm.nih.gov/pubmed/33207297
https://doi.org/10.1371/journal.pone.0257983


87. Zhou Q, Lai X, Wan Z, Zhang X, Tan L. Impact of burnout, secondary traumatic stress and compas-

sion satisfaction on hand hygiene of healthcare workers during the COVID-19 pandemic. Nurs. Open.

2021. https://doi.org/10.1002/nop2.786 PMID: 33605557

88. Zhou Y, Wang W, Sun Y, Qian W, Liu Z, Wang R, et al. The prevalence and risk factors of psychologi-

cal disturbances of frontline medical staff in china under the COVID-19 epidemic: workload should be

concerned. J Affect Disord. 2020; 277:510–4. https://doi.org/10.1016/j.jad.2020.08.059 PMID:

32882508

89. Zhu J, Sun L, Zhang L, Wang H, Fan A, Yang B, et al. Prevalence and influencing factors of anxiety

and depression symptoms in the first-line medical staff fighting against COVID-19 in Gansu. Front

Psychiatry. 2020; 11. https://doi.org/10.3389/fpsyt.2020.00386 PMID: 32411034

90. Zhu W, Wei Y, Meng X, Li J. The mediation effects of coping style on the relationship between social

support and anxiety in Chinese medical staff during COVID-19. BMC Health Serv Res. 2020; 20

(1):1007. Epub 2020/11/06. https://doi.org/10.1186/s12913-020-05871-6 PMID: 33148229.

91. Chatterjee S, Bhattacharyya R, Bhattacharyya S, Gupta S, Das S, Banerjee B. Attitude, practice,

behavior, and mental health impact of COVID-19 on doctors. Indian J Psychol Med. 2020; 62(3):257–

65. https://doi.org/10.4103/psychiatry.IndianJPsychiatry_333_20 PMID: 143345541.

92. Grover R, Dua P, Juneja S, Chauhan L, Agarwal P, Khurana A. “Depression, anxiety and stress” in a

cohort of registered practicing ophthalmic surgeons, post lockdown during COVID-19 pandemic in

India. Ophthalmic Epidemiol. 2020. https://doi.org/10.1080/09286586.2020.1846757 PMID:

33185487

93. Gupta B, Sharma V, Kumar N, Mahajan A. Anxiety and sleep disturbances among health care workers

during the covid-19 pandemic in India: cross-sectional online survey. JMIR Public Health Surveill.

2020; 6(4). https://doi.org/10.2196/24206 PMID: 33284784

94. Gupta S, Kohli K, Padmakumari P, Dixit PK, Prasad AS, Chakravarthy BS, et al. Psychological health

among armed forces doctors during COVID-19 pandemic in India. Indian J Psychol Med. 2020; 42

(4):374–8. Epub 2021/01/06. https://doi.org/10.1177/0253717620934037 PMID: 33398226.

95. Gupta S, Prasad AS, Dixit PK, Padmakumari P, Gupta S, Abhisheka K. Survey of prevalence of anxi-

ety and depressive symptoms among 1124 healthcare workers during the coronavirus disease 2019

pandemic across India. Med J Armed Forces India. 2020. https://doi.org/10.1016/j.mjafi.2020.07.006

PMID: 32905170

96. Jose S, Dhandapani M, Cyriac MC. Burnout and resilience among frontline nurses during COVID-19

pandemic: a cross-sectional study in the emergency department of a tertiary care center, North India.

Indian J Crit Care Med. 2020; 24(11):1081–8. Epub 2021/01/02. https://doi.org/10.5005/jp-journals-

10071-23667 PMID: 33384515.

97. Khanna RC, Honavar SG, Metla AL, Bhattacharya A, Maulik PK. Psychological impact of COVID-19

on ophthalmologists-in-training and practising ophthalmologists in India. Indian J. Ophthalmol. 2020;

68(6):994–8. https://doi.org/10.4103/ijo.IJO_1458_20 PMID: 32461412

98. Khasne RW, Dhakulkar BS, Mahajan HC, Kulkarni AP. Burnout among healthcare workers during

COVID-19 pandemic in India: results of a questionnaire-based survey. Indian J Crit Care Med. 2020;

24(8):664–71. Epub 2020/10/08. https://doi.org/10.5005/jp-journals-10071-23518 PMID: 33024372.

99. Mathur S, Sharma D, Solanki R, Goyal M. Stress-related disorders in health-care workers in COVID-

19 pandemic: a cross-sectional study from India. Indian J Med Spec. 2020; 11(4):180–4. https://doi.

org/10.4103/INJMS.INJMS_77_20 PMID: 147627025.

100. Patel AV, Kandre DD, Mehta P, Prajapati A, Patel B, Prajapati S. Multi-centric study of psychological

disturbances among health care workers in tertiary care centers of Western India during the COVID-

19 pandemic. Neuropsychiatr. Neuropsychol.. 2021; 15(3):89–100. https://doi.org/10.5114/NAN.

2020.101291

101. Podder I, Agarwal K, Datta S. Comparative analysis of perceived stress in dermatologists and other

physicians during national lock-down and COVID-19 pandemic with exploration of possible risk fac-

tors: a web-based cross-sectional study from Eastern India. Dermatol Ther. 2020; 33(4):e13788.

Epub 2020/06/09. https://doi.org/10.1111/dth.13788 PMID: 32506785.

102. Sunil R, Bhatt MT, Bhumika TV, Thomas N, Puranik A, Chaudhuri S, et al. Weathering the storm: psy-

chological impact of COVID-19 pandemic on clinical and nonclinical healthcare workers in India.

Indian J Crit Care Med. 2021; 25(1):16–20. Epub 2021/02/20. https://doi.org/10.5005/jp-journals-

10071-23702 PMID: 33603296.

103. Suryavanshi N, Kadam A, Dhumal G, Nimkar S, Mave V, Gupta A, et al. Mental health and quality of

life among healthcare professionals during the COVID-19 pandemic in India. Brain Behav. 2020; 10

(11). https://doi.org/10.1002/brb3.1837 PMID: 32918403

104. Wilson W, Raj JP, Rao S, Ghiya M, Nedungalaparambil NM, Mundra H, et al. Prevalence and predic-

tors of stress, anxiety, and depression among healthcare workers managing COVID-19 pandemic in

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 27 / 32

https://doi.org/10.1002/nop2.786
http://www.ncbi.nlm.nih.gov/pubmed/33605557
https://doi.org/10.1016/j.jad.2020.08.059
http://www.ncbi.nlm.nih.gov/pubmed/32882508
https://doi.org/10.3389/fpsyt.2020.00386
http://www.ncbi.nlm.nih.gov/pubmed/32411034
https://doi.org/10.1186/s12913-020-05871-6
http://www.ncbi.nlm.nih.gov/pubmed/33148229
https://doi.org/10.4103/psychiatry.IndianJPsychiatry%5F333%5F20
http://www.ncbi.nlm.nih.gov/pubmed/143345541
https://doi.org/10.1080/09286586.2020.1846757
http://www.ncbi.nlm.nih.gov/pubmed/33185487
https://doi.org/10.2196/24206
http://www.ncbi.nlm.nih.gov/pubmed/33284784
https://doi.org/10.1177/0253717620934037
http://www.ncbi.nlm.nih.gov/pubmed/33398226
https://doi.org/10.1016/j.mjafi.2020.07.006
http://www.ncbi.nlm.nih.gov/pubmed/32905170
https://doi.org/10.5005/jp-journals-10071-23667
https://doi.org/10.5005/jp-journals-10071-23667
http://www.ncbi.nlm.nih.gov/pubmed/33384515
https://doi.org/10.4103/ijo.IJO%5F1458%5F20
http://www.ncbi.nlm.nih.gov/pubmed/32461412
https://doi.org/10.5005/jp-journals-10071-23518
http://www.ncbi.nlm.nih.gov/pubmed/33024372
https://doi.org/10.4103/INJMS.INJMS%5F77%5F20
https://doi.org/10.4103/INJMS.INJMS%5F77%5F20
http://www.ncbi.nlm.nih.gov/pubmed/147627025
https://doi.org/10.5114/NAN.2020.101291
https://doi.org/10.5114/NAN.2020.101291
https://doi.org/10.1111/dth.13788
http://www.ncbi.nlm.nih.gov/pubmed/32506785
https://doi.org/10.5005/jp-journals-10071-23702
https://doi.org/10.5005/jp-journals-10071-23702
http://www.ncbi.nlm.nih.gov/pubmed/33603296
https://doi.org/10.1002/brb3.1837
http://www.ncbi.nlm.nih.gov/pubmed/32918403
https://doi.org/10.1371/journal.pone.0257983


India: a nationwide observational study. Indian J Psychol Med. 2020; 42(4):353–8. Epub 2021/01/06.

https://doi.org/10.1177/0253717620933992 PMID: 33398224.

105. Aksoy YE, Koçak V. Psychological effects of nurses and midwives due to COVID-19 outbreak: the

case of Turkey. Arch Psychiatr Nurs. 2020; 34(5):427–33. https://doi.org/10.1016/j.apnu.2020.07.011

PMID: 33032769

106. Alan H, Eskin Bacaksiz F, Tiryaki Sen H, Taskiran Eskici G, Gumus E, Harmanci Seren AK. “I’m a

hero, but. . .”: An evaluation of depression, anxiety, and stress levels of frontline healthcare profession-

als during COVID-19 pandemic in Turkey. Perspect Psychiatr Care. 2021 Jul; 57(3):1126–1136

https://doi.org/10.1111/ppc.12666 PMID: 33169851
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115. Yörük S, Güler D. The relationship between psychological resilience, burnout, stress, and sociodemo-

graphic factors with depression in nurses and midwives during the COVID-19 pandemic: A cross-sec-

tional study in Turkey. Perspect Psychiatr Care. 2021; 57(1):390–8. https://doi.org/10.1111/ppc.

12659 PMID: 33103773

116. Abu-Snieneh HM. Psychological factors associated with the spread of coronavirus disease 2019

(COVID-19) among nurses working in health sectors in Saudi Arabia. Perspect Psychiatr Care. 2021.

https://doi.org/10.1111/ppc.12705 PMID: 33512732.

117. Al Ammari M, Sultana K, Thomas A, Al Swaidan L, Al Harthi N. Mental health outcomes amongst

health care workers during COVID-19 pandemic in Saudi Arabia. Front Psychiatry. 2021; 11. https://

doi.org/10.3389/fpsyt.2020.619540 PMID: 33519559

118. Alenazi TH, BinDhim NF, Alenazi MH, Tamim H, Almagrabi RS, Aljohani SM, et al. Prevalence and

predictors of anxiety among healthcare workers in Saudi Arabia during the COVID-19 pandemic. J

Infect Public Health. 2020; 13(11):1645–51. Epub 2020/10/10. https://doi.org/10.1016/j.jiph.2020.09.

001 PMID: 33032969.

119. Al-Hanawi MK, Mwale ML, Alshareef N, Qattan AMN, Angawi K, Almubark R, et al. Psychological dis-

tress amongst health workers and the general public during the COVID-19 pandemic in Saudi Arabia.

Risk Manag Healthc Policy. 2020; 13:733–42. https://doi.org/10.2147/RMHP.S264037 PMID:

32753986

120. Almater AI, Tobaigy MF, Younis AS, Alaqeel MK, Abouammoh MA. Effect of 2019 coronavirus pan-

demic on ophthalmologists practicing in Saudi Arabia: a psychological health assessment. Middle

East Afr J Ophthalmol. 2020; 27(2):79–85. Epub 2020/09/03. https://doi.org/10.4103/meajo.MEAJO_

220_20 PMID: 32874039.

121. Alsulimani LK, Farhat AM, Borah RA, AlKhalifah JA, Alyaseen SM, Alghamdi SM, et al. Health care

worker burnout during the COVID-19 pandemic: a cross-sectional survey study in Saudi Arabia. Saudi

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 28 / 32

https://doi.org/10.1177/0253717620933992
http://www.ncbi.nlm.nih.gov/pubmed/33398224
https://doi.org/10.1016/j.apnu.2020.07.011
http://www.ncbi.nlm.nih.gov/pubmed/33032769
https://doi.org/10.1111/ppc.12666
http://www.ncbi.nlm.nih.gov/pubmed/33169851
https://doi.org/10.1111/ppc.12661
http://www.ncbi.nlm.nih.gov/pubmed/33103790
https://doi.org/10.22514/sv.2020.16.0022
https://doi.org/10.22514/sv.2020.16.0022
https://doi.org/10.1007/s10792-020-01681-1
http://www.ncbi.nlm.nih.gov/pubmed/33389368
https://doi.org/10.1007/s10389-020-01466-x
http://www.ncbi.nlm.nih.gov/pubmed/33425658
https://doi.org/10.1007/s10900-020-00921-w
http://www.ncbi.nlm.nih.gov/pubmed/32915381
https://doi.org/10.1111/imj.14981
http://www.ncbi.nlm.nih.gov/pubmed/33006419
https://doi.org/10.1007/s11469-021-00515-0
http://www.ncbi.nlm.nih.gov/pubmed/33686345
https://doi.org/10.5137/1019-5149.JTN.31940-20.2
http://www.ncbi.nlm.nih.gov/pubmed/33216346
https://doi.org/10.1111/ppc.12659
https://doi.org/10.1111/ppc.12659
http://www.ncbi.nlm.nih.gov/pubmed/33103773
https://doi.org/10.1111/ppc.12705
http://www.ncbi.nlm.nih.gov/pubmed/33512732
https://doi.org/10.3389/fpsyt.2020.619540
https://doi.org/10.3389/fpsyt.2020.619540
http://www.ncbi.nlm.nih.gov/pubmed/33519559
https://doi.org/10.1016/j.jiph.2020.09.001
https://doi.org/10.1016/j.jiph.2020.09.001
http://www.ncbi.nlm.nih.gov/pubmed/33032969
https://doi.org/10.2147/RMHP.S264037
http://www.ncbi.nlm.nih.gov/pubmed/32753986
https://doi.org/10.4103/meajo.MEAJO%5F220%5F20
https://doi.org/10.4103/meajo.MEAJO%5F220%5F20
http://www.ncbi.nlm.nih.gov/pubmed/32874039
https://doi.org/10.1371/journal.pone.0257983


Med J. 2021; 42(3):306–14. Epub 2021/02/27. https://doi.org/10.15537/smj.2021.42.3.20200812

PMID: 33632910.

122. Alzaid EH, Alsaad SS, Alshakhis N, Albagshi D, Albesher R, Aloqaili M. Prevalence of COVID-19-

related anxiety among healthcare workers: a cross-sectional study. J Family Med Prim Care. 2020; 9

(9):4904–10. Epub 2020/11/20. https://doi.org/10.4103/jfmpc.jfmpc_674_20 PMID: 33209820.

123. Balay-odao EM, Alquwez N, Inocian EP, Alotaibi RS. Hospital preparedness, resilience, and psycho-

logical burden among clinical nurses in addressing the COVID-19 crisis in Riyadh, Saudi Arabia. Pub-

lic Health Front. 2021; 8. https://doi.org/10.3389/fpubh.2020.573932 PMID: 33490012

124. Khanagar SB, Alfadley A. Psychological Impact of the COVID-19 pandemic on dental interns in

Riyadh, Saudi Arabia: a cross-sectional survey. Int J Clin Pediatr Dent 2020; 13(5):508–12. Epub

2021/02/25. https://doi.org/10.5005/jp-journals-10005-1773 PMID: 33623339.

125. Temsah M-H, Al-Sohime F, Alamro N, Al-Eyadhy A, Al-Hasan K, Jamal A, et al. The psychological

impact of COVID-19 pandemic on health care workers in a MERS-CoV endemic country. Int J Infect

Control. 2020; 13(6):877–82. https://doi.org/10.1016/j.jiph.2020.05.021 PMID: 32505461.

126. Arshad AR, Islam F. COVID-19 and anxiety amongst doctors: a Pakistani perspective. J Coll Phys

Surg Pak. 2020; 30(2):S106–S9. https://doi.org/10.29271/jcpsp.2020.supp2.106 PMID: 33115580

127. Arshad MS, Hussain I, Nafees M, Majeed A, Imran I, Saeed H, et al. Assessing the impact of covid-19

on the mental health of healthcare workers in three metropolitan cities of pakistan. Psychol Res

Behav Manag. 2020; 13:1047–55. https://doi.org/10.2147/PRBM.S282069 PMID: 33244279

128. Hasan SR, Hamid Z, Jawaid MT, Ali RK. Anxiety among doctors during COVID-19 pandemic in sec-

ondary and tertiary care hospitals. Pak J Med Sci. 2020; 36(6):1360–5. https://doi.org/10.12669/pjms.

36.6.3113 PMID: 32968409

129. Imran N, Masood HMU, Ayub M, Gondal KM. Psychological impact of COVID-19 pandemic on post-

graduate trainees: a cross-sectional survey. Postgrad Med J. 2020. Epub 2020/08/28. https://doi.org/

10.1136/postgradmedj-2020-138364 PMID: 32843485.

130. Kumar D, Saghir T, Ali G, Yasin U, Furnaz S, Karim M, et al. Psychosocial impact of COVID-19 on

healthcare workers at a tertiary care cardiac center of Karachi Pakistan. J Occup Environ Med. 2021;

63(2):e59–e62. Epub 2020/11/26. https://doi.org/10.1097/JOM.0000000000002094 PMID:

33234873.

131. Sandesh R, Shahid W, Dev K, Mandhan N, Shankar P, Shaikh A, et al. Impact of COVID-19 on the

mental health of healthcare professionals in Pakistan. Cureus. 2020; 12(7):e8974. Epub 2020/08/11.

https://doi.org/10.7759/cureus.8974 PMID: 32775056.

132. Margaretha SEPM, Effendy C, Kusnanto H, Hasinuddin M. Determinants psychological distress of

indonesian health care providers during COVID-19 pandemic. Syst Rev Pharm. 2020; 11(6):1052–9.

133. Nasrullah D, Natsir M, Twistiandayani R, Rohayani L, Siswanto, Sumartyawati NM, et al. Psychologi-

cal impact among health workers in effort to facing the COVID-19 in indonesia. Int J Publ Health Sci.

2021; 10(1):181–8. https://doi.org/10.11591/ijphs.v10i1.20524

134. Setiawati Y, Wahyuhadi J, Joestandari F, Maramis MM, Atika A. Anxiety and resilience of healthcare

workers during COVID-19 pandemic in Indonesia. J Multidiscip Healthc. 2021; 14:1–8. https://doi.org/

10.2147/JMDH.S276655 PMID: 33442258

135. Sujadi E, Fadhli M, Meditamar MO, Kamil D, Jamin A, Yandri H, et al. Generalized anxiety disorder

associated with individual work performance of Indonesian medical personnel during COVID-19 out-

break. Int J Publ Health Sci. 2021; 10(1):207–14. https://doi.org/10.11591/ijphs.v10i1.20633

136. Kafle K, Shrestha DB, Baniya A, Lamichhane S, Shahi M, Gurung B, et al. Psychological distress

among health service providers during COVID-19 pandemic in Nepal. PLoS One. 2021; 16(2 Febru-

ary). https://doi.org/10.1371/journal.pone.0246784 PMID: 33566863

137. Khanal P, Devkota N, Dahal M, Paudel K, Joshi D. Mental health impacts among health workers dur-

ing COVID-19 in a low resource setting: a cross-sectional survey from Nepal. Glob Health. 2020; 16

(1). https://doi.org/10.1186/s12992-020-00621-z PMID: 32977818

138. Pandey A, Sharma C, Chapagain RH, Devkota N, Ranabhat K, Pant S, et al. Stress, anxiety, depres-

sion and their associated factors among health care workers during COVID -19 pandemic in Nepal. J

Nepal Health Res Counc. 2021; 18(4):655–60. https://doi.org/10.33314/jnhrc.v18i4.3190 PMID:

33510505

139. Shrestha SL. Prevalence of psychological effect of COVID-19 on medical professionals in a tertiary

care center. J Nepal Med Assoc. 2020; 58(228):550–3. https://doi.org/10.31729/jnma.5087 PMID:

32968286

140. Fauzi MFM, Yusoff HM, Robat RM, Saruan NAM, Ismail KI, Haris AFM. Doctors’ mental health in the

midst of covid-19 pandemic: the roles of work demands and recovery experiences. Int J Environ Res

Public Health. 2020; 17(19):1–16. https://doi.org/10.3390/ijerph17197340 PMID: 33050004

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 29 / 32

https://doi.org/10.15537/smj.2021.42.3.20200812
http://www.ncbi.nlm.nih.gov/pubmed/33632910
https://doi.org/10.4103/jfmpc.jfmpc%5F674%5F20
http://www.ncbi.nlm.nih.gov/pubmed/33209820
https://doi.org/10.3389/fpubh.2020.573932
http://www.ncbi.nlm.nih.gov/pubmed/33490012
https://doi.org/10.5005/jp-journals-10005-1773
http://www.ncbi.nlm.nih.gov/pubmed/33623339
https://doi.org/10.1016/j.jiph.2020.05.021
http://www.ncbi.nlm.nih.gov/pubmed/32505461
https://doi.org/10.29271/jcpsp.2020.supp2.106
http://www.ncbi.nlm.nih.gov/pubmed/33115580
https://doi.org/10.2147/PRBM.S282069
http://www.ncbi.nlm.nih.gov/pubmed/33244279
https://doi.org/10.12669/pjms.36.6.3113
https://doi.org/10.12669/pjms.36.6.3113
http://www.ncbi.nlm.nih.gov/pubmed/32968409
https://doi.org/10.1136/postgradmedj-2020-138364
https://doi.org/10.1136/postgradmedj-2020-138364
http://www.ncbi.nlm.nih.gov/pubmed/32843485
https://doi.org/10.1097/JOM.0000000000002094
http://www.ncbi.nlm.nih.gov/pubmed/33234873
https://doi.org/10.7759/cureus.8974
http://www.ncbi.nlm.nih.gov/pubmed/32775056
https://doi.org/10.11591/ijphs.v10i1.20524
https://doi.org/10.2147/JMDH.S276655
https://doi.org/10.2147/JMDH.S276655
http://www.ncbi.nlm.nih.gov/pubmed/33442258
https://doi.org/10.11591/ijphs.v10i1.20633
https://doi.org/10.1371/journal.pone.0246784
http://www.ncbi.nlm.nih.gov/pubmed/33566863
https://doi.org/10.1186/s12992-020-00621-z
http://www.ncbi.nlm.nih.gov/pubmed/32977818
https://doi.org/10.33314/jnhrc.v18i4.3190
http://www.ncbi.nlm.nih.gov/pubmed/33510505
https://doi.org/10.31729/jnma.5087
http://www.ncbi.nlm.nih.gov/pubmed/32968286
https://doi.org/10.3390/ijerph17197340
http://www.ncbi.nlm.nih.gov/pubmed/33050004
https://doi.org/10.1371/journal.pone.0257983


141. Woon LS-C, Sidi H, Nik Jaafar NR, Leong Bin Abdullah MFI. Mental health status of university health-

care workers during the COVID-19 pandemic: a post-movement lockdown assessment. Int J Environ

Res Public Health. 2020; 17(24). https://doi.org/10.3390/ijerph17249155 PMID: 33302410.

142. Zakaria MI, Remeli R, Ahmad Shahamir MF, Md Yusuf MH, Azizah Ariffin MA, Noor Azhar AM.

Assessment of burnout among emergency medicine healthcare workers in a teaching hospital in

Malaysia during COVID-19 pandemic. Hong Kong J Emerg Med. 2021. https://doi.org/10.1177/

1024907921989499

143. Chew NWS, Lee GKH, Tan BYQ, Jing M, Goh Y, Ngiam NJH, et al. A multinational, multicentre study

on the psychological outcomes and associated physical symptoms amongst healthcare workers dur-

ing COVID-19 outbreak. Brain Behav Immun. 2020; 88:559–65. https://doi.org/10.1016/j.bbi.2020.04.

049 PMID: 32330593

144. Tan BYQ, Kanneganti A, Lim LJH, Tan M, Chua YX, Tan L, et al. Burnout and associated factors

among health care workers in Singapore during the COVID-19 pandemic. J Am Med Dir Assoc. 2020;

21(12):1751–8.e5. https://doi.org/10.1016/j.jamda.2020.09.035 PMID: 33256955

145. Teo WZY, Soo YE, Yip C, Lizhen O, Chun-Tsu L. The psychological impact of COVID-19 on ‘hidden’

frontline healthcare workers. Int J Soc Psychiatry. 2020. https://doi.org/10.1177/0020764020950772

PMID: 32779498

146. Awano N, Oyama N, Akiyama K, Inomata M, Kuse N, Tone M, et al. Anxiety, depression, and resil-

ience of healthcare workers in Japan during the coronavirus disease 2019 outbreak. Intern Med.

2020; 59(21):2693–9. https://doi.org/10.2169/internalmedicine.5694-20 PMID: 33132305

147. Ide K, Asami T, Suda A, Yoshimi A, Fujita J, Nomoto M, et al. The psychological effects of COVID-19

on hospital workers at the beginning of the outbreak with a large disease cluster on the Diamond Prin-

cess cruise ship. PLoS One. 2021; 16(1 January). https://doi.org/10.1371/journal.pone.0245294

PMID: 33428676

148. Yamamoto T, Uchiumi C, Suzuki N, Yoshimoto J, Murillo-Rodriguez E. The psychological impact of

‘mild lockdown’ in Japan during the COVID-19 pandemic: a nationwide survey under a declared state

of emergency. Int J Environ Res Public Health. 2020; 17(24):1–19. https://doi.org/10.3390/

ijerph17249382 PMID: 33333893

149. Hassannia L, Taghizadeh F, Moosazadeh M, Zarghami M, Taghizadeh H, Dooki AF, et al. Anxiety

and depression in health workers and general population during COVID-19 in Iran: a cross-sectional

study. Neuropsychopharmacology reports. 2020. https://doi.org/10.1002/npr2.12153 PMID:

33369264

150. Moayed MS, Vahedian-Azimi A, Mirmomeni G, Rahimi-Bashar F, Goharimoghadam K, Pourhosein-

gholi MA, et al. Survey of immediate psychological distress levels among healthcare workers in the

COVID-19 epidemic: a cross-sectional study. Adv Exp Med Biol. 2021; 1321:237–43. Epub 2021/03/

04. https://doi.org/10.1007/978-3-030-59261-5_20 PMID: 33656728.

151. Pouralizadeh M, Bostani Z, Maroufizadeh S, Ghanbari A, Khoshbakht M, Alavi SA, et al. Anxiety and

depression and the related factors in nurses of Guilan University of Medical Sciences hospitals during

COVID-19: a web-based cross-sectional study. Int J Africa Nurs Sci. 2020; 13. https://doi.org/10.

1016/j.ijans.2020.100233 PMID: 32837911

152. Alshekaili M, Hassan W, Al Said N, Al Sulaimani F, Jayapal SK, Al-Mawali A, et al. Factors associated

with mental health outcomes across healthcare settings in Oman during COVID-19: frontline versus

non-frontline healthcare workers. BMJ Open. 2020; 10(10). https://doi.org/10.1136/bmjopen-2020-

042030 PMID: 33040019

153. Khamis F, Al Mahyijari N, Al Lawati F, Badahdah AM. The mental health of female physicians and

nurses in oman during the COVID-19 Pandemic. Oman Med. J. 2020; 35(6):e203. Epub 2020/12/19.

https://doi.org/10.5001/omj.2020.103 PMID: 33335744.

154. Naser AY, Dahmash EZ, Al-Rousan R, Alwafi H, Alrawashdeh HM, Ghoul I, et al. Mental health status

of the general population, healthcare professionals, and university students during 2019 coronavirus

disease outbreak in Jordan: a cross-sectional study. Brain Behav. 2020; 10(8). https://doi.org/10.

1002/brb3.1730 PMID: 32578943

155. Shahrour G, Dardas LA. Acute stress disorder, coping self-efficacy and subsequent psychological dis-

tress among nurses amid COVID-19. J Nurs Manag. 2020; 28(7):1686–95. https://doi.org/10.1111/

jonm.13124 PMID: 32767827

156. Labrague LJ, De Los Santos JAA. Prevalence and predictors of coronaphobia among frontline hospi-

tal and public health nurses. Public Health. 2020. https://doi.org/10.1111/phn.12841 PMID:

33226158.

157. Labrague LJ, Santos JAA. COVID-19 anxiety among front-line nurses: predictive role of organisa-

tional support, personal resilience and social support. J Nurs Manag. 2020; 28(7):1653–61. https://

doi.org/10.1111/jonm.13121 PMID: 32770780.

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 30 / 32

https://doi.org/10.3390/ijerph17249155
http://www.ncbi.nlm.nih.gov/pubmed/33302410
https://doi.org/10.1177/1024907921989499
https://doi.org/10.1177/1024907921989499
https://doi.org/10.1016/j.bbi.2020.04.049
https://doi.org/10.1016/j.bbi.2020.04.049
http://www.ncbi.nlm.nih.gov/pubmed/32330593
https://doi.org/10.1016/j.jamda.2020.09.035
http://www.ncbi.nlm.nih.gov/pubmed/33256955
https://doi.org/10.1177/0020764020950772
http://www.ncbi.nlm.nih.gov/pubmed/32779498
https://doi.org/10.2169/internalmedicine.5694-20
http://www.ncbi.nlm.nih.gov/pubmed/33132305
https://doi.org/10.1371/journal.pone.0245294
http://www.ncbi.nlm.nih.gov/pubmed/33428676
https://doi.org/10.3390/ijerph17249382
https://doi.org/10.3390/ijerph17249382
http://www.ncbi.nlm.nih.gov/pubmed/33333893
https://doi.org/10.1002/npr2.12153
http://www.ncbi.nlm.nih.gov/pubmed/33369264
https://doi.org/10.1007/978-3-030-59261-5%5F20
http://www.ncbi.nlm.nih.gov/pubmed/33656728
https://doi.org/10.1016/j.ijans.2020.100233
https://doi.org/10.1016/j.ijans.2020.100233
http://www.ncbi.nlm.nih.gov/pubmed/32837911
https://doi.org/10.1136/bmjopen-2020-042030
https://doi.org/10.1136/bmjopen-2020-042030
http://www.ncbi.nlm.nih.gov/pubmed/33040019
https://doi.org/10.5001/omj.2020.103
http://www.ncbi.nlm.nih.gov/pubmed/33335744
https://doi.org/10.1002/brb3.1730
https://doi.org/10.1002/brb3.1730
http://www.ncbi.nlm.nih.gov/pubmed/32578943
https://doi.org/10.1111/jonm.13124
https://doi.org/10.1111/jonm.13124
http://www.ncbi.nlm.nih.gov/pubmed/32767827
https://doi.org/10.1111/phn.12841
http://www.ncbi.nlm.nih.gov/pubmed/33226158
https://doi.org/10.1111/jonm.13121
https://doi.org/10.1111/jonm.13121
http://www.ncbi.nlm.nih.gov/pubmed/32770780
https://doi.org/10.1371/journal.pone.0257983


158. Barua L, Zaman MS, Omi FR, Faruque M. Psychological burden of the COVID-19 pandemic and its

associated factors among frontline doctors of Bangladesh: a cross-sectional study. F1000Research.

2020; 9. https://doi.org/10.12688/f1000research.27189.3 PMID: 33447383

159. Hasan MT, Hossain S, Safa F, Anjum A, Khan AH, Koly KN, et al. Prevalence of anxiety and depres-

sive symptoms among physicians during the COVID-19 pandemic in Bangladesh: a cross-sectional

study. medRxiv. 2020. Epub 2020/12/18. https://doi.org/10.1101/2020.12.08.20245829 PMID:

33330877.

160. Park SY, Kim B, Jung DS, Jung SI, Oh WS, Kim S-W, et al. Psychological distress among infectious

disease physicians during the response to the COVID-19 outbreak in the Republic of Korea. BMC

Public Health. 2020; 20(1):N.PAG-N.PAG. https://doi.org/10.1186/s12889-020-09886-w PMID:

33246426.

161. Khoodoruth MAS, Al-Nuaimi SK, Al-Salihy Z, Ghaffar A, Khoodoruth WNC, Ouanes S. Factors associ-

ated with mental health outcomes among medical residents exposed to COVID-19. BJPsych Open.

2021; 7(2):e52. Epub 2021/02/16. https://doi.org/10.1192/bjo.2021.12 PMID: 33583483.

162. Karim SK, Taha PH, Amin NMM, Ahmed HS, Yousif MK, Hallumy AM. COVID-19-related anxiety dis-

order in Iraq during the pandemic: an online cross-sectional study. Middle East Curr Psychiatry. 2020;

27(1). https://doi.org/10.1186/s43045-020-00067-4

163. Chew NWS, Ngiam JN, Tan BY-Q, Tham S-M, Tan CY-S, Jing M, et al. Asian-Pacific perspective on

the psychological well-being of healthcare workers during the evolution of the COVID-19 pandemic.

BJPsych open. 2020; 6(6):e116. https://doi.org/10.1192/bjo.2020.98 PMID: 33028449.

164. Arafa A, Mohammed Z, Mahmoud O, Elshazley M, Ewis A. Depressed, anxious, and stressed: What

have healthcare workers on the frontlines in Egypt and Saudi Arabia experienced during the COVID-

19 pandemic? J Affect Disord. 2021; 278:365–71. https://doi.org/10.1016/j.jad.2020.09.080 PMID:

33007626

165. Than HM, Nong VM, Nguyen CT, Dong KP, Ngo HT, Doan TT, et al. Mental health and health-related

quality-of-life outcomes among frontline health workers during the peak of covid-19 outbreak in Viet-

nam: a cross-sectional study. Risk Manag Healthc Policy. 2020; 13:2927–36. https://doi.org/10.2147/

RMHP.S280749 PMID: 33324126

166. Yan H, Ding Y, Guo WJPM. Mental health of medical staff during the coronavirus disease 2019 pan-

demic: a systematic review and meta-analysis. 2021; 83(4):387–96. https://doi.org/10.1097/PSY.

0000000000000922 PMID: 33818054

167. Centers for Diseases Control and Prevention. Strategies to mitigate healthcare personnel staffing

shortages 2021 [cited 2021 June]. https://www.cdc.gov/coronavirus/2019-ncov/hcp/mitigating-staff-

shortages.html.

168. Taylor S, Landry CA, Rachor GS, Paluszek MM, Asmundson GJ. Fear and avoidance of healthcare

workers: an important, under-recognized form of stigmatization during the COVID-19 pandemic.

2020; 75:102289.

169. Kumar J, Katto MS, Siddiqui AA, Sahito B, Ahmed B, Jamil M, et al. Predictive factors associated with

fear faced by healthcare workers during COVID-19 pandemic: a questionnaire-based study. 2020; 12

(8).

170. Papoutsi E, Giannakoulis VG, Ntella V, Pappa S, Katsaounou P. Global burden of COVID-19 pan-

demic on healthcare workers. Eur Respiratory Soc; 2020. https://doi.org/10.1183/23120541.00195-

2020 PMID: 32665948

171. Wang J, Zhou M, Liu FJ. Reasons for healthcare workers becoming infected with novel coronavirus

disease 2019 (COVID-19) in China. 2020; 105(1).

172. Salazar de Pablo Gonzalo, Serrano JV, Catalan A, Arango C, Moreno C, Ferre F, et al. Impact of coro-

navirus syndromes on physical and mental health of health care workers: systematic review and

meta-analysis. 2020.

173. World Health Organization. Statement by WHO’s Regional Director on an upsurge in the number of

COVID-19 cases in the Eastern Mediterranean Region 2020 [cited 2021 June 8]. http://www.emro.

who.int/media/news/statement-by-whos-regional-director-on-an-upsurge-in-the-number-of-covid-19-

cases-in-the-eastern-mediterranean-region.html.

174. Organisation for Economic Co-operation and Development. COVID-19 crisis response in MENA

countries 2020 [cited 2021 June 8]. https://www.oecd.org/coronavirus/policy-responses/covid-19-

crisis-response-in-mena-countries-4b366396/#annex-d1e1666.

175. World Health Organization. Physicians density (per 1000 population) 2021 [cited 2021 June 8].

https://www.who.int/data/gho/data/indicators/indicator-details/GHO/physicians-density-(per-1000-

population).

176. World Health Organization. Report on the health of refugees and migrants in the WHO European

Region: no public health without refugee and migrant health (2018). 2018.

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 31 / 32

https://doi.org/10.12688/f1000research.27189.3
http://www.ncbi.nlm.nih.gov/pubmed/33447383
https://doi.org/10.1101/2020.12.08.20245829
http://www.ncbi.nlm.nih.gov/pubmed/33330877
https://doi.org/10.1186/s12889-020-09886-w
http://www.ncbi.nlm.nih.gov/pubmed/33246426
https://doi.org/10.1192/bjo.2021.12
http://www.ncbi.nlm.nih.gov/pubmed/33583483
https://doi.org/10.1186/s43045-020-00067-4
https://doi.org/10.1192/bjo.2020.98
http://www.ncbi.nlm.nih.gov/pubmed/33028449
https://doi.org/10.1016/j.jad.2020.09.080
http://www.ncbi.nlm.nih.gov/pubmed/33007626
https://doi.org/10.2147/RMHP.S280749
https://doi.org/10.2147/RMHP.S280749
http://www.ncbi.nlm.nih.gov/pubmed/33324126
https://doi.org/10.1097/PSY.0000000000000922
https://doi.org/10.1097/PSY.0000000000000922
http://www.ncbi.nlm.nih.gov/pubmed/33818054
https://www.cdc.gov/coronavirus/2019-ncov/hcp/mitigating-staff-shortages.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/mitigating-staff-shortages.html
https://doi.org/10.1183/23120541.00195-2020
https://doi.org/10.1183/23120541.00195-2020
http://www.ncbi.nlm.nih.gov/pubmed/32665948
http://www.emro.who.int/media/news/statement-by-whos-regional-director-on-an-upsurge-in-the-number-of-covid-19-cases-in-the-eastern-mediterranean-region.html
http://www.emro.who.int/media/news/statement-by-whos-regional-director-on-an-upsurge-in-the-number-of-covid-19-cases-in-the-eastern-mediterranean-region.html
http://www.emro.who.int/media/news/statement-by-whos-regional-director-on-an-upsurge-in-the-number-of-covid-19-cases-in-the-eastern-mediterranean-region.html
https://www.oecd.org/coronavirus/policy-responses/covid-19-crisis-response-in-mena-countries-4b366396/#annex-d1e1666
https://www.oecd.org/coronavirus/policy-responses/covid-19-crisis-response-in-mena-countries-4b366396/#annex-d1e1666
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/physicians-density-(per-1000-population)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/physicians-density-(per-1000-population)
https://doi.org/10.1371/journal.pone.0257983


177. Organisation for Economic Co-operation and Development. COVID-19, crises and fragility 2020

[updated 29 April 2020; cited 2021 June 8]. https://read.oecd-ilibrary.org/view/?ref=131_131938-

b9ys3suiav&title=COVID-19-Crises-and-Fragility.

178. Yu N-Z, Li Z-J, Chong Y-M, Xu Y, Fan J-P, Yang Y, et al. Chinese medical students’ interest in

COVID-19 pandemic. World J Virol. 2020; 9(3):38. https://doi.org/10.5501/wjv.v9.i3.38 PMID:

33024718

179. Rebecca K. A new generation of volunteers emerges in the Chinese city at the epicenter of the coro-

navirus crisis. Time. 2020 February 24, 2020.

180. Altemus M, Sarvaiya N, Epperson CN. Sex differences in anxiety and depression clinical perspec-

tives. Front Neuroendocrinol. 2014; 35(3):320–30. https://doi.org/10.1016/j.yfrne.2014.05.004 PMID:

24887405

181. Ahmad AR, Murad HR. The impact of social media on panic during the COVID-19 pandemic in Iraqi

Kurdistan: online questionnaire study. J Med Internet Res. 2020; 22(5):e19556. https://doi.org/10.

2196/19556 PMID: 32369026

182. Radwan E, Radwan A, Radwan W. The role of social media in spreading panic among primary and

secondary school students during the COVID-19 pandemic: an online questionnaire study from the

Gaza Strip, Palestine. Heliyon. 2020; 6(12):e05807. https://doi.org/10.1016/j.heliyon.2020.e05807

PMID: 33376831

183. Tsao S-F, Chen H, Tisseverasinghe T, Yang Y, Li L, Butt ZA. What social media told about us in the

time of COVID-19: a scoping review. Lancet Digit Health. 2021 Mar; 3(3):e175–e194. https://doi.org/

10.1016/S2589-7500(20)30315-0 PMID: 33518503

184. Chen R, Sun C, Chen J-J, Jen H-J, Kang XL, Kao C-C, et al. A large-scale survey on trauma, burnout,

and posttraumatic growth among nurses during the COVID-19 pandemic. Int J Ment Health Nurs.

2021; 30(1):102–16. https://doi.org/10.1111/inm.12796 PMID: 33107677.

185. Gagnier JJ, Moher D, Boon H, Beyene J, Bombardier C. Investigating clinical heterogeneity in system-

atic reviews: a methodologic review of guidance in the literature. BMC Med Res Methodol. 2012; 12

(111). Epub 30 Jul 2012. https://doi.org/10.1186/1471-2288-12-111 PMID: 22846171

186. Thornton A, Lee P. Publication bias in meta-analysis: its causes and consequences. J Clin Epidemiol.

2000; 53(2):207–16. https://doi.org/10.1016/s0895-4356(99)00161-4 PMID: 10729693

PLOS ONE Psychological distress among HCPs during COVID-19 in Asia

PLOS ONE | https://doi.org/10.1371/journal.pone.0257983 October 14, 2021 32 / 32

https://read.oecd-ilibrary.org/view/?ref=131_131938-b9ys3suiav&title=COVID-19-Crises-and-Fragility
https://read.oecd-ilibrary.org/view/?ref=131_131938-b9ys3suiav&title=COVID-19-Crises-and-Fragility
https://doi.org/10.5501/wjv.v9.i3.38
http://www.ncbi.nlm.nih.gov/pubmed/33024718
https://doi.org/10.1016/j.yfrne.2014.05.004
http://www.ncbi.nlm.nih.gov/pubmed/24887405
https://doi.org/10.2196/19556
https://doi.org/10.2196/19556
http://www.ncbi.nlm.nih.gov/pubmed/32369026
https://doi.org/10.1016/j.heliyon.2020.e05807
http://www.ncbi.nlm.nih.gov/pubmed/33376831
https://doi.org/10.1016/S2589-7500%2820%2930315-0
https://doi.org/10.1016/S2589-7500%2820%2930315-0
http://www.ncbi.nlm.nih.gov/pubmed/33518503
https://doi.org/10.1111/inm.12796
http://www.ncbi.nlm.nih.gov/pubmed/33107677
https://doi.org/10.1186/1471-2288-12-111
http://www.ncbi.nlm.nih.gov/pubmed/22846171
https://doi.org/10.1016/s0895-4356%2899%2900161-4
http://www.ncbi.nlm.nih.gov/pubmed/10729693
https://doi.org/10.1371/journal.pone.0257983

