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Abstract

Background

Healthcare professionals (HCPs) on the front lines against COVID-19 may face increased

workload and stress. Understanding HCPs’ risk for burnout is critical to supporting HCPs

and maintaining the quality of healthcare during the pandemic.

Methods

To assess exposure, perceptions, workload, and possible burnout of HCPs during the

COVID-19 pandemic we conducted a cross-sectional survey. The main outcomes and mea-

sures were HCPs’ self-assessment of burnout, indicated by a single item measure of emo-

tional exhaustion, and other experiences and attitudes associated with working during the

COVID-19 pandemic.

Findings

A total of 2,707 HCPs from 60 countries participated in this study. Fifty-one percent of HCPs

reported burnout. Burnout was associated with work impacting household activities (RR =

1�57, 95% CI = 1�39–1�78, P<0�001), feeling pushed beyond training (RR = 1�32, 95% CI =

1�20–1�47, P<0�001), exposure to COVID-19 patients (RR = 1�18, 95% CI = 1�05–1�32, P =

0�005), and making life prioritizing decisions (RR = 1�16, 95% CI = 1�02–1�31, P = 0�03).

Adequate personal protective equipment (PPE) was protective against burnout (RR = 0�88,

95% CI = 0�79–0�97, P = 0�01). Burnout was higher in high-income countries (HICs) com-

pared to low- and middle-income countries (LMICs) (RR = 1�18; 95% CI = 1�02–1�36, P =

0�018).
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Interpretation

Burnout is present at higher than previously reported rates among HCPs working during the

COVID-19 pandemic and is related to high workload, job stress, and time pressure, and lim-

ited organizational support. Current and future burnout among HCPs could be mitigated by

actions from healthcare institutions and other governmental and non-governmental stake-

holders aimed at potentially modifiable factors, including providing additional training, orga-

nizational support, and support for family, PPE, and mental health resources.

Introduction

More than 200 countries worldwide are impacted by the spread of the novel coronavirus

(SARS-Cov-2), the pathogen responsible for the coronavirus disease 2019 (COVID-19). Their

healthcare systems are frantically maximizing efforts to deploy resources in order to mitigate

spread and reduce morbidity and mortality from COVID-19.

Large numbers of healthcare professionals (HCPs) on the frontlines face high adversity,

workloads, and stress, making them vulnerable to burnout [1, 2]. Burnout, defined by emo-

tional exhaustion, depersonalization, and personal accomplishment, is known to detract from

optimal working capacities, and has been previously shown to be similarly prevalent among

HCPs in HICs (High-Income Countries) and LMICs (Low-to-Middle-Income Countries) [3–

6]. Burnout has been found to be driven by high job stress, high time pressure and workload,

and poor organizational support. These factors are common between HICs and LMICs despite

their differences in healthcare and socioeconomic structures [3].

Researchers have begun exploring the impact of the COVID-19 pandemic on HCPs’ mental

health. Barello et al. assessed 376 Italian HCPs who interacted with COVID-19 infected

patients for their reported burnout, psychosomatic symptoms and self-perceived general

health, finding in their study population high emotional burnout, physical symptoms, and

work-related pressure [7]. The Society of Critical Care Medicine surveyed 9492 intensive care

unit clinicians in the U.S. and found that median self-reported stress, measured on a scale

from 0 to 10, increased from 3 to 8 during the pandemic [8]. The principal stressors included

concern for lack of personal protective equipment (PPE), and work impacting household

activities and interactions [8]. Shanafelt et al. identified the necessity for HCPs to care for

patients that required clinical skills beyond their training as an additional stressor, among oth-

ers [9]. The pandemic has not affected all HCPs in the same manner, as there have been dem-

onstrated differences based on occupation and patient population. Lai et al. demonstrated how

HCPs in Wuhan, especially nurses and frontline workers, were experiencing the highest psy-

chological burden in late January 2020 [1]. Zerbini et al. identified how German nurses work-

ing in COVID-19 wards reported worse burnout scores compared to their colleagues in

regular wards, while physicians reported similar scores independently from their COVID-19

workload [10]. In contrast, Wu et al. reported in their study of 190 HCPs in Wuhan how indi-

viduals working in their usual ward reported a higher frequency of burnout and fear of being

infected, when compared to their colleagues working with COVID-19 patients [11]. Differ-

ences in the perception of the pandemic, the local spread of the pandemic at the time of study,

support structures, or definition of burnout that may explain these diametrically opposed

results [12]. Because each study focused on HCPs working in a particular region or country, it

is impossible to draw conclusions about the impact on HCPs globally.
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The objective of this study was to understand the impact of COVID-19 on HCPs around

the world working during the pandemic. This was the first intercontinental survey examining

the perceptions of HCPs during the COVID-19 pandemic without restriction on geographic

location or COVID-19 exposure. Given that the pandemic has not affected all nations in the

same time frame, gathering opinions from HCPs worldwide within a single time range offers a

unique snapshot of how the pandemic affects HCPs at that moment. Our aim was to describe

current contributing factors associated with HCPs burnout during the pandemic and to pro-

vide data that will drive future research on mitigating burnout.

Methods

Human subjects research

The University of Illinois at Chicago (UIC) Institutional Review Board (IRB) determined on

April 1st, 2020 that this study, with assigned protocol number 2020–0388, met the criteria for

exemption as defined in the U.S. department of Health and Human Services Regulations for

the Protection of Human Subjects [45 CFR 46. 104(d)]. Before initiating the survey, respon-

dents were informed that their responses would be shared with the scientific community. Sur-

vey responses were recorded and stored without participant identifiers using the REDCap

electronic data capture software hosted by UIC servers [13, 14]. REDCap (Research Electronic

Data Capture) is a secure, web-based software platform designed to support data capture for

research studies, providing 1) an intuitive interface for validated data capture; 2) audit trails

for tracking data manipulation and export procedures; 3) automated export procedures for

seamless data downloads to common statistical packages; and 4) procedures for data integra-

tion and interoperability with external sources.

Sample population and recruitment strategy

Inclusion criteria was restricted to HCPs. Platforms including Facebook, WhatsApp, and Twit-

ter, as well as e-mail, were used for global recruitment and dissemination from April 6 to April

16, 2020. Potential study participants were approached via IRB-approved messages containing

a link to the survey shared on the aforementioned social media. Study participants were also

asked to share the link with their colleagues via personal networks.

Outcomes and measures

Demographic data collected from the survey participants was limited to the country of prove-

nience and occupation. The survey contained 40 questions covering three major domains of

HCPs experience (exposure, perception, and workload) that were validated by experts in infec-

tious diseases, public health, occupational medicine, psychology, and clinical psychiatry. Ele-

ments of these domains were previously proposed as contributing toward HCP anxiety during

the COVID-19 pandemic [15]. The main outcome, HCPs-perceived burnout in its core

domain of emotional exhaustion, was assessed by a single item on a 7-point Likert scale (1:

strongly disagree to 7: strongly agree) using the statement, “I am burned out from my work

[16]. Only the core domain of emotional exhaustion was assessed as previous research has

demonstrated that the depersonalization and personal accomplishment domains represented a

Western concept not generalizable across different cultures [12].

The questionnaire was developed with a pilot group of 10 HCPs and 40 questions were

included based on expert opinion (S1 Questionnaire) that were then translated into 18 lan-

guages by professional translators. The country of the respondents was categorized as high-

income or low- and middle-income as defined by the World Bank classification system in
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order to reduce confounding factors such as differences in the number of COVID-19 cases

(Fig 1), healthcare system, and socioeconomic structure [3, 17]. COVID-19 deaths and cases

per 1 million population were obtained from a widely used web-based dashboard [18].

Statistical analyses

A descriptive assessment was performed for each variable surveyed for all data, country by

country, and according to the income level (high vs. low-middle). Covariates collected as ordi-

nal variables were transformed into binary (S1 Table). For burnout, scores� 5 were consid-

ered burned out [16]. Quasi-Poisson regression analysis was performed using the binary

burnout outcome to compare factors associated with low and average burnout against high

emotional exhaustion burnout [19]. Relative risk (RR) was reported with nominal 95% confi-

dence intervals and 2-sided P values. Only the participants who responded completely to the

variables of interest were included in regression analyses.

Results

A total of 2,707 responses were received from HCPs in 60 countries. Fig 1 demonstrates the

study period in context of the COVID-19 pandemic (S2 Table) [17, 18].

Table 1 summarizes participant characteristics and responses (additional responses in S3

Table). Half (51�4%) of the respondents from 33 countries reported emotional exhaustion

Fig 1. Total confirmed COVID-19 cases (A) and total confirmed COVID-19 deaths (B) per 1 million (M) population for the 4 countries with the highest

response rates and for HICs (C) and LMICs (D).

https://doi.org/10.1371/journal.pone.0238217.g001
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Table 1. Healthcare professionals’ responses about perceptions, exposure, and workload during the COVID-19

pandemic.

Country

Brazil 186 (6�9%)

Italy 598 (22�1%)

USA 833 (30�8%)

Sweden 149 (5�5%)

Other 941 (34�8%)

Country level of income

Low-to-Middle-Income Countries (LMIC) 314 (19%)

High-Income Countries (HIC) 1334 (81%)

Occupation category

Physician (Residents, Fellows) 719 (26�6%)

Nurse (NP, PA, CRNA) 855 (31�6%)

Other 1133 (41�9%)

Exposed to a patient with COVID-19

No 644 (33�9%)

Yes 1255 (66�1%)

Symptoms suggestive of COVID-19

No 1526 (80�2%)

Yes 377 (19�8%)

Tested for COVID-19

No 1630 (85�7%)

Yes 271 (14�3%)

Positive test for COVID-19

No 221 (83�1%)

Yes 45 (16�9%)

Current perception of COVID-19

Benign disease 16 (0�9%)

Mild disease 50 (2�9%)

Moderate disease 534 (30�8%)

Severe disease 1134 (65�4%)

Adequate PPE was provided

No 778 (45�2%)

Yes 945 (54�8%)

Was mental health support available

No 902 (52�2%)

Yes 825 (47�8%)

Received COVID-19-specific training

No 921 (53�1%)

Yes 815 (46�9%)

Made life prioritizing decision

No 1470 (85�6%)

Yes 248 (14�4%)

Felt pushed beyond training

No 1174 (68�1%)

Yes 550 (31�9%)

Work impacting household activities because of COVID-19

No 500 (30�5%)

(Continued)
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burnout related to their work during the COVID-19 pandemic. The U.S. had the highest

reported burnout among all countries at a rate of 62�8%.

Across all countries (Fig 2), in the multivariable regression analysis, reported burnout was

associated with work impacting household activities (RR = 1�57, 95% CI = 1�39–1�78,

P<0�001), feeling pushed beyond training (RR = 1�32, 95% CI = 1�20–1�47, P<0�001), expo-

sure to COVID-19 patients (RR = 1�18, 95% CI = 1�05–1�32, P = 0�005), and making life priori-

tizing decisions due to supply shortages (RR = 1�16, 95% CI = 1�02–1�31, P = 0�03). Adequate

PPE was protective against reported burnout (RR = 0�88, 95% CI = 0�79–0�97, P = 0�01). The

answers of the individuals that were not included in the regression analyses due to missing

data did not significantly differ from those who did completely respond.

Country-level analysis revealed lower reported burnout in Italy (RR = 0�72, 95% CI = 0�61–

0�84, P<0�001) and Sweden (RR = 0�43, 95% CI = 0�30–0�59, P<0�001) compared to the U.S.

Predictors of burnout differed between LMICs and HICs (S1 Fig). Among the 314 respon-

dents from LMICs, reported burnout was associated with work impacting household activities

(RR = 2�31, 95% CI = 1�61–3�43, P<0�001) and adequate PPE (RR = 0�68, 95% CI = 0�52–0�90,

P = 0�007). In the 1334 respondents from HICs, reported burnout was associated with feeling

pushed beyond training (RR = 1�41, 95% CI = 1�06–1�88, P = 0�02), difficulty obtaining

COVID-19 testing (RR = 1�43, 95% CI = 1�04–1�94, P = 0�03), work impacting quality of life

(RR = 1�67, 95% CI = 1�12–2�59, P = 0�02), work impacting household activities (RR = 1�75,

95% CI = 1�16–2�75, P = 0�01), and mental health support (RR = 0�72, 95% CI = 0�54–0�96,

P = 0�03).

Discussion

Among respondents, half of HCPs from 33 countries reported burnout. Previously reported

rates of HCP burnout have ranged from 43% to 48% [3]. Burnout for HCPs working during

the COVID-19 pandemic was associated with factors that typically increase the likelihood of

HCP burnout [1, 3]. These included feeling pushed beyond training (high workload), making

Table 1. (Continued)

Country

Yes 1139 (69�5%)

Work impacting QoL because of COVID-19

No 538 (32�8%)

Yes 1100 (67�2%)

I am burned out from my work (Likert 1–7)

Strongly disagree 146 (8�9%)

Disagree 255 (15�6%)

Somewhat disagree 114 (7�0%)

Neither agree nor disagree 281 (17�2%)

Somewhat agree 406 (24�8%)

Agree 249 (15�2%)

Strongly agree 187 (11�4%)

I am burned out from my work (Binary)

No 796 (48�6%)

Yes 842 (51�4%)

(PPE) Personal protective equipment; (QoL) Quality of life; (NP) Nurse practitioner; (PA) Physician assistant;

(CRNA) Certified registered nurse anesthetist.

https://doi.org/10.1371/journal.pone.0238217.t001
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life-or-death prioritizing decisions (high job stress), work impacting the ability to perform

household activities (high time pressure), and lack of adequate PPE (limited organizational

support).

Burnout among HCPs could be reduced by actions from healthcare institutions and other

governmental and non-governmental stakeholders aimed at potentially modifiable factors.

These could include providing additional training and mental health resources, strengthening

organizational support for HCPs’ physical and emotional needs, supporting family-related

issues (e.g. helping with childcare, transportation, temporary housing, wages), and acquiring

PPE. A systematic review showed that both individual- and organizational-level strategies are

effective in meaningfully reducing burnout. Some of the most commonly utilized methods

focused on mindfulness, stress management and small group discussion [20]. Future studies

should examine if and how the implementation of such strategies can reduce burnout among

HCPs during the pandemic.

Recent studies regarding HCPs’ mental health in response to COVID-19 from China, as

well as prior studies of other pandemics, have demonstrated that HCPs may experience

depression, anxiety, and posttraumatic stress disorder. Shanafelt et al. highlighted common

sources of anxiety from listening sessions with HCPs that align with our findings, such as

Fig 2. Forest plots show adjusted Relative Risk (RR) for the multivariable regression analysis of burnout. (PPE) Personal protective equipment;

(ICU) Intensive care unit; (ER) Emergency room; (ID) Infectious diseases.

https://doi.org/10.1371/journal.pone.0238217.g002
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access to adequate PPE, unknowingly bringing the infection home, and lack of access to up-to-

date information and communication [9]. Some HCPs who worked extensively during the

SARS pandemic in Beijing later demonstrated posttraumatic stress symptoms (PTSS), and

many HCPs in the areas hardest-hit by COVID-19 in China have already started exhibiting

similar complaints [21, 22]. To prevent adverse psychological outcomes, mental health support

for HCPs is critical [2, 23]. Key interventions include access to psychosocial support including

web-based resources, emotional support hotlines, psychological first aid, and self-care

strategies.

Burnout can impact not only mental health but also can correlate with physical ailments. A

systematic review found that burnout was a predictor for conditions including musculoskeletal

pain, prolonged fatigue, headaches, gastrointestinal and respiratory issues [24]. Some factors

included in our survey, such as increased workload hours, inadequate PPE or lack of updated

guidelines, contributed to higher rates of infection among HCPs at the beginning of the out-

break in late January [25].

Burnout was higher in those countries where the COVID-19 pandemic was surging at the

time of data collection (e.g. the U.S.) compared with those where it was declining (e.g. Italy) or

had not reached the peak (e.g. Turkey). The lower reported burnout among HCPs in LMICs

may reflect resilience due to more experience working in conditions with high adversity and

limited availability of supplies [26]. Additionally, the greater reported burnout by HCPs in

HICs could be attributed to their greater COVID-19 burden. Addressing burnout in all coun-

tries is crucial, but our findings indicate that different strategies should be tailored to the phase

of pandemic and the sociocultural and healthcare organizational contexts.

Limitations

Despite this study’s major strengths, including the breadth of responses from across the globe,

there are multiple limitations including a non-validated questionnaire, not providing the defi-

nition of burnout to participants before the initiation of study, a single item indicator for burn-

out, minimal demographic data collection, and sampling method using social media. By

utilizing recruitment and dissemination strategies dependent on social media, there is a poten-

tial selection bias resulting in overrepresentation of HCPs more active on social media forums.

The lack of extensive demographic collection, designed to increase participation, limits the

ability to assess the representativeness of the study sample.

Future studies should consider expanding beyond the single item to explain the complexity

of burnout in HCPs as this study only represents an indication of reported emotional exhaus-

tion in the study participants [16]. Causality between the COVID-19 pandemic and HCPs’

reported burnout cannot be determined due to the nature of this observational study, and

additional studies are needed to ascertain causality.

Furthermore, drawing comparisons between countries is limited by the differences in cul-

tures, languages, and healthcare systems. The definition and perception of burnout varies

across countries, although the domain of emotional exhaustion, as investigated in this study,

remains consistent and validated across all translated languages [12].

Conclusions

While HCPs wage a war against COVID-19, institutions must support these individuals as

they face enormous stress that can negatively impact their emotional and physical well-being.

Our study is the first worldwide survey of HCPs during the COVID-19 pandemic and demon-

strates the presence of reported burnout among respondents at a rate higher than previously

reported. Reported burnout was significantly associated with, among others, limited access to
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PPE as well as making life-or-death decisions due to medical supply shortages. Furthermore,

reported burnout was associated with different factors in HICs and LMICs. Current and future

burnout among HCPs could be mitigated by actions from healthcare institutions and other

governmental and non-governmental stakeholders aimed at potentially modifiable factors,

including providing additional training, organizational support, support for HCPs’ families,

PPE, and mental health resources.
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laro, Daniel Moreira, Michael Abern, Hari T. Vigneswaran, Stevan M. Weine.

References
1. Lai J, Ma S, Wang Y, et al. Factors Associated With Mental Health Outcomes Among Health Care

Workers Exposed to Coronavirus Disease 2019. JAMA Netw Open. 2020; 3(3):e203976. Published

2020 Mar 2. https://doi.org/10.1001/jamanetworkopen.2020.3976 PMID: 32202646

2. Chen Q, Liang M, Li Y, et al. Mental health care for medical staff in China during the COVID-19 out-

break. Lancet Psychiatry. 2020; 7(4):e15–e16. https://doi.org/10.1016/S2215-0366(20)30078-X PMID:

32085839

3. Dugani S, Afari H, Hirschhorn LR, et al. Prevalence and factors associated with burnout among frontline

primary health care providers in low- and middle-income countries: A systematic review. Gates Open

Res. 2018; 2:4. Published 2018 Jun 11. https://doi.org/10.12688/gatesopenres.12779.3 PMID:

29984356

4. Lee FJ, Stewart M, Brown JB. Stress, burnout, and strategies for reducing them: what’s the situation

among Canadian family physicians?. Can Fam Physician. 2008; 54(2):234–235. PMID: 18272641

5. Roberts DL, Shanafelt TD, Dyrbye LN, West CP. A national comparison of burnout and work-life bal-

ance among internal medicine hospitalists and outpatient general internists. J Hosp Med. 2014; 9

(3):176–181. https://doi.org/10.1002/jhm.2146 PMID: 24435981

6. Soler JK, Yaman H, Esteva M, et al. Burnout in European family doctors: the EGPRN study. Fam Pract.

2008; 25(4):245–265. https://doi.org/10.1093/fampra/cmn038 PMID: 18622012

7. Barello S, Palamenghi L, Graffigna G. Burnout and somatic symptoms among frontline healthcare pro-

fessionals at the peak of the Italian COVID-19 pandemic [published online ahead of print, 2020 May 27].

Psychiatry Res. 2020; 290:113129. https://doi.org/10.1016/j.psychres.2020.113129 PMID: 32485487

8. Society of Critical Care Medicine. Clinicians report high stress in COVID-19 response. https://sccm.org/

Blog/May-2020/SCCM-COVID-19-Rapid-Cycle-Survey-2-Report. Accessed July 1, 2020.

9. Shanafelt T, Ripp J, Trockel M. Understanding and Addressing Sources of Anxiety Among Health Care

Professionals During the COVID-19 Pandemic. JAMA. Published online April 07, 2020. https://doi.org/

10.1001/jama.2020.5893 PMID: 32259193

10. Zerbini G, Ebigbo A, Reicherts P, Kunz M, Messman H. Psychosocial burden of healthcare profession-

als in times of COVID-19—a survey conducted at the University Hospital Augsburg. Ger Med Sci. 2020;

18:Doc05. Published 2020 Jun 22. https://doi.org/10.3205/000281

11. Wu Y, Wang J, Luo C, et al. A Comparison of Burnout Frequency Among Oncology Physicians and

Nurses Working on the Frontline and Usual Wards During the COVID-19 Epidemic in Wuhan, China. J

Pain Symptom Manage. 2020; 60(1):e60–e65. https://doi.org/10.1016/j.jpainsymman.2020.04.008

PMID: 32283221

12. Schaufeli WB. Burnout: A Short Socio-Cultural History. In: Neckel S., Schaffner A., Wagner G. (eds)

Burnout, Fatigue, Exhaustion (pp. 118–121). Palgrave Macmillan, Cham. Published 2017 Apr 29.

https://doi.org/10.1007/978-3-319-52887-8_5

13. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG., Research electronic data capture

(REDCap)–A metadata-driven methodology and workflow process for providing translational research

PLOS ONE Factors contributing to healthcare professional burnout during the COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0238217 September 3, 2020 10 / 11

https://doi.org/10.1001/jamanetworkopen.2020.3976
http://www.ncbi.nlm.nih.gov/pubmed/32202646
https://doi.org/10.1016/S2215-0366(20)30078-X
http://www.ncbi.nlm.nih.gov/pubmed/32085839
https://doi.org/10.12688/gatesopenres.12779.3
http://www.ncbi.nlm.nih.gov/pubmed/29984356
http://www.ncbi.nlm.nih.gov/pubmed/18272641
https://doi.org/10.1002/jhm.2146
http://www.ncbi.nlm.nih.gov/pubmed/24435981
https://doi.org/10.1093/fampra/cmn038
http://www.ncbi.nlm.nih.gov/pubmed/18622012
https://doi.org/10.1016/j.psychres.2020.113129
http://www.ncbi.nlm.nih.gov/pubmed/32485487
https://sccm.org/Blog/May-2020/SCCM-COVID-19-Rapid-Cycle-Survey-2-Report
https://sccm.org/Blog/May-2020/SCCM-COVID-19-Rapid-Cycle-Survey-2-Report
https://doi.org/10.1001/jama.2020.5893
https://doi.org/10.1001/jama.2020.5893
http://www.ncbi.nlm.nih.gov/pubmed/32259193
https://doi.org/10.3205/000281
https://doi.org/10.1016/j.jpainsymman.2020.04.008
http://www.ncbi.nlm.nih.gov/pubmed/32283221
https://doi.org/10.1007/978-3-319-52887-8_5
https://doi.org/10.1371/journal.pone.0238217


informatics support, J Biomed Inform. 2009 Apr; 42(2):377–81. https://doi.org/10.1016/j.jbi.2008.08.

010

14. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al, REDCap Consortium, The RED-

Cap consortium: Building an international community of software partners, J Biomed Inform. 2019 May 9

15. Draper H., Wilson S., Ives J. et al. Healthcare workers’ attitudes towards working during pandemic influ-

enza: A multi method study. BMC Public Health 8, 192 (2008). https://doi.org/10.1186/1471-2458-8-

192 PMID: 18518971

16. West CP, Dyrbye LN, Sloan JA, Shanafelt TD. Single item measures of emotional exhaustion and

depersonalization are useful for assessing burnout in medical professionals. J Gen Intern Med. 2009;

24(12):1318–1321. https://doi.org/10.1007/s11606-009-1129-z PMID: 19802645

17. How does the World Bank classify countries?–World Bank Data Help Desk. Datahelpdesk.worldbank.

org. https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-

classify-countries. Published 2020. Accessed April 28, 2020.

18. Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time [pub-

lished online ahead of print, 2020 Feb 19]. Lancet Infect Dis. 2020; https://doi.org/10.1016/S1473-3099

(20)30120-1

19. Carter Rickey E., Lipsitz Stuart R., Tilley Barbara C., Quasi-likelihood estimation for relative risk regres-

sion models, Biostatistics, Volume 6, Issue 1, January 2005, Pages 39–44, https://doi.org/10.1093/

biostatistics/kxh016

20. West CP, Dyrbye LN, Erwin PJ, et al. Interventions to prevent and reduce physician burnout: a system-

atic review and meta-analysis. The Lancent. 2016; 388(10057):2272–2281. https://doi.org/10.1016/

S0140-6736(16)31279-X

21. Wu P, Fang Y, Guan Z, et al. The psychological impact of the SARS epidemic on hospital employees in

China: exposure, risk perception, and altruistic acceptance of risk. Can J Psychiatry. 2009; 54(5):302–

311. https://doi.org/10.1177/070674370905400504 PMID: 19497162

22. Liu N, Zhang F, Wei C, et al. Prevalence and predictors of PTSS during COVID-19 outbreak in China

hardest-hit areas: Gender differences matter. Psychiatry Res. 2020; 287:112921. https://doi.org/10.

1016/j.psychres.2020.112921 PMID: 32240896

23. Kang L, Ma S, Chen M, et al. Impact on mental health and perceptions of psychological care among

medical and nursing staff in Wuhan during the 2019 novel coronavirus disease outbreak: A cross-sec-

tional study [published online ahead of print, 2020 Mar 30]. Brain Behav Immun. 2020; https://doi.org/

10.1016/j.bbi.2020.03.028 PMID: 32240764
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