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Abstract

Background

The COVID-19 pandemic has increased the burden on resident physicians. They may use

different coping strategies to manage those burdens, which partly determine their mental

health outcomes, including burnout syndrome. This study explores the relationship between

coping strategies and burnout among resident physicians during the COVID-19 pandemic in

an Indonesian tertiary referral hospital.

Methods

This online cross-sectional study was conducted from June to August 2020, involving nine

residency programs in the Faculty of Medicine Universitas Indonesia–Cipto Mangunkusumo

Hospital. Burnout syndrome was assessed using Maslach Burnout Inventory, while Brief

COPE measured coping strategies.

Results

A total of 388 residents participated in this study. High emotional exhaustion (EE), deper-

sonalization (DP), and low personal accomplishment (PA) were found in 15.5%, 5.2%, and

39.2%, respectively. Residents more often use adaptive than maladaptive coping strate-

gies. Higher PA was correlated to residents using problem-focused (r = 0.299; p < 0.001)

and emotion-focused (r = 0.397; p < 0.001). Meanwhile, dysfunctional coping strategies are

moderately correlated with EE (r = 0,518; p <0,001) and DP (r = 0,507; p<0,001).

Conclusion

The use of dysfunctional coping strategies is linked to higher emotional exhaustion and

depersonalization aspect of burnout. However, a higher sense of personal accomplishment
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is linked to problem-focused and emotion-focused strategies. Appropriate identification and

intervention of residents with dysfunctional coping strategies may be beneficial in reducing

burnout risk.

Introduction

Medical residency is a period of significant emotional and physical stress, making it one of the

most demanding stages in medical education [1, 2]. Stressors during residency may accumu-

late from the academic and clinical workload, workplace environment and organization, and

difficulties in managing work-life balance [3]. Consequently, residents often face mental health

issues such as depression, anxiety, and burnout syndrome. Among those issues, burnout is one

of the most frequently reported and studied in resident physicians. It has been defined as a psy-

chological syndrome characterized by emotional exhaustion, depersonalization, and low feel-

ings of personal accomplishment [4].

Residents make up the majority of medical personnel in many academic hospitals, and the

COVID-19 pandemic has been a source of additional stressors. Residents face a higher risk of

COVID-19 infection and fear that they may transmit it to others, including vulnerable family

members. They also face drastic changes at the hospital, such as working longer hours or more

frequent shifts to cover for other residents who tested positive for COVID-19 or had to self-

isolate due to exposure. Physical distancing and protective equipment requirements may

impede communication with patients and colleagues [5, 6]. Beyond hospital walls, residents

also have to manage pandemic stressors that affect the general population, such as mobility

restrictions, social isolation, economic loss, and grief. As a result, residents have reported an

increased burnout rate during the pandemic [5, 7].

Burnout negatively impacts residents’ psychological well-being, the quality of care they pro-

vide, and patient safety. Residents experiencing burnout are at risk of committing medical

errors and neglecting proper infection control measures [5]. Furthermore, burnout is associ-

ated with other mental health issues such as depression, anxiety, and suicidal ideation.

Burnout results from the complex interaction between the workplace stressors mentioned

above and the personal characteristics of the resident. A systematic review found that residents

of younger age, female gender, unmarried status, certain specialties, and low level of job satis-

faction are more likely to experience burnout [8]. Coping strategies the residents use to man-

age stress can also influence their risk of experiencing burnout [9]. Coping strategies are

cognitive and behavioral efforts to modulate demands surpassing available resources [10, 11].

Some strategies may target the problem’s source, while others modify the emotional reaction

to the problem. Additionally, some coping strategies are deemed dysfunctional. An Indonesian

study found that dysfunctional coping correlates with the cynicism and emotional exhaustion

experienced in burnout [12].

Although the impact of burnout is significant and wide-ranging, data on resident burnout

in Indonesia is scarce among the 15 universities conducting residency training. The COVID-

19 pandemic also added to the sense of urgency in this matter. This study explores the relation-

ship between coping strategy and burnout among Indonesian resident physicians, particularly

in the Faculty of Medicine Universitas Indonesia–Cipto Mangunkusumo Hospital, the

national referral hospital in Indonesia. The results of this study may serve as a foundation for

designing mental health interventions, especially those aimed at improving residents’ coping

strategies. This study would serve well beyond the pandemic or other public health challenges.
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Methods

Context

This study is a part of a more extensive study on burnout among physicians enrolled in resi-

dency training programs at the Faculty of Medicine Universitas Indonesia (FKUI) during the

COVID-19 pandemic era. Residencies in Indonesia are university-based, and residents are

considered postgraduate students placed at university academic hospitals or other teaching

hospitals. In effect, they pay tuition each semester and do not receive a regular salary, although

they may get financial incentives from hospital placements.

Study design

This cross-sectional online study was conducted from June to August 2020, involving nine res-

idency programs in FKUI. The residency programs were selected to represent different levels

of COVID-19 exposure, with the high-level exposure group consisting of 5 programs: Pulmo-

nology and Respiratory Medicine, Internal Medicine, Otorhinolaryngology, Anesthesiology,

and Clinical Microbiology. The four programs considered low-level exposure groups consist

of Dermatovenereology, Psychiatry, Obstetrics/Gynecology, and Anatomical Pathology. The

programs are based in Cipto Mangunkusumo Hospital, except for Pulmonology and Respira-

tory Medicine, which is based in Persahabatan Hospital. All residents in the programs men-

tioned above were invited to participate in the electronic study channels. This study has been

given ethical approval 554/UN2.F1/ETIK/PPM.00.02/2020 by the Health Research Ethics

Committee of FKUI.

The research questionnaire consists of socio-demographic information and measurement

of burnout and coping strategies. Collected socio-demographic data include gender, specialty,

and stage of residency.

Burnout was assessed using the Maslach Burnout Inventory, a self-report instrument mea-

suring three dimensions of burnout: emotional exhaustion (EE, nine items), depersonalization

(DP, five items), and personal accomplishment (PA, eight items). The instrument has 22

items; each scored from 0 to 6. Results are analyzed for each domain; no composite score is

used. EE score of 27 or more is categorized as high, 19 to 26 as moderate, and 18 or less as low.

For DP, a score of 10 or more is considered high, 6 to 9 moderate, and 5 or less low. The scor-

ing for PA is reversed: a score of less than 34 is considered high burnout, 34 to 39 is moderate,

and 40 or more is low. The instrument has been adapted into Bahasa Indonesia with good

validity and reliability [13].

Brief COPE measured residents’ coping strategies to manage stressors during the COVID-

19 pandemic. It is a self-report instrument that covers 14 subscales representing different cop-

ing strategies. Each subscale consists of 2 items, scored from 1 to 4, which are then summed. A

higher score on a subscale means that the respondent uses that specific coping strategy more

frequently. The coping mechanisms in Brief COPE may also be grouped into problem-focused

coping (active coping, planning, and use of instrumental support), emotion-focused coping

(use of emotional support, positive reframing, acceptance, religion, and humor), and dysfunc-

tional coping (venting, denial, substance use, behavioral disengagement, self-distraction, and

self-blame) [14].

Data analysis

Study data were managed and analyzed using SPSS version 25. Descriptive statistics are pro-

vided for demographic data and the prevalence of burnout. The relationship between coping

mechanisms with gender and level of exposure was calculated using the Mann-Whitney test,
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while the relationship with the residency stage was tested using the Kruskal-Wallis correlation

test. The correlation between coping mechanisms and burnout symptoms was tested using

Spearman’s correlation test.

Results

The online questionnaire was distributed to 524 residents from the nine selected programs. At

the end of the study period, 388 residents had participated (response rate = 74%). Characteris-

tics of study respondents are presented in Table 1. A majority of residents had low emotional

exhaustion (70,1%) and depersonalization (85,3%), with more than a third of residents having

low burnout as measured by personal accomplishment (36,3%). However, the level of EE is

high in 15,5% of residents and moderate in 14,4%. DP is less frequent: 5,2% is classified as high

and 9,5% as moderate. Residents are more evenly split between different levels of PA. As mea-

sured by PA, moderate burnout is found in 24,5% of residents and high in 39,2%.

This study’s respondents showed various coping strategies (Table 2). Scores for problem-

focused and emotion-focused strategies are generally higher than dysfunctional coping.

Among dysfunctional coping, the most frequently used are self-distraction, venting, and self-

blame. Male residents tend to cope with humor and planning, whereas female residents are

more likely to cope through venting and religion.

Residents in the low exposure group showed higher scores for all types of dysfunctional

coping: self-distraction (p = 0.000), venting (p = 0.004), denial (p = 0.001), substance use

(p = 0.012), behavioral disengagement (p = 0.044), and self-blame (p = 0.004). On the other

hand, residents in the high exposure group had lower scores for several problem-focused and

emotion-focused coping: active coping (p = 0.018), planning (p = 0.006), and humor

(p = 0.000). Meanwhile, senior residents scored higher in substance use than intermediate

(p = 0.016) and junior (p = 0.034) residents.

Both problem-focused and emotion-focused strategies are correlated with higher PA

(r = 0.299; p< 0.001 and r = 0.397; p< 0.001, respectively) (Table 3). The specific coping strat-

egies that show moderate correlations with PA are planning (r = 0,313; p<0,001) and positive

reframing (r = 0,474; p<0,001). Dysfunctional coping strategies are moderately correlated

with both EE (r = 0,518; p<0,001) and DP (r = 0,507; p<0,001). This group finds the highest

Table 1. Demographic data of respondents (n = 388 participants).

Respondents (n = 388)

Gender Female 257 (64.7%)

Male 131 (33.0%)

Level of exposure Low 221 (55.7%)

High 167 (42.1%)

Stage of residency Junior 155 (39.0%)

Intermediate 120 (30.2%)

Senior 113 (28.5%)

Residency program Anaesthesiology and Intensive Care 42 (10.6%)

Dermatovenereology 52 (13.1%)

Internal Medicine 12 (3.0%)

Microbiology 18 (4.5%)

Obstetrics and Gynecology 96 (24.2%)

Anatomical Pathology 28 (7.1%)

Psychiatry 45 (11.3%)

Pulmonology and Respiratory Medicine 58 (14.6%)

https://doi.org/10.1371/journal.pone.0280313.t001
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correlations for behavioral disengagement, self-distraction, and self-blame. There is also an

inverse correlation between behavioral disengagement and personal accomplishment (r =

-0,376; p<0,001).

Discussion

Worldwide, there has been an increase in burnout among healthcare personnel after the

COVID-19 pandemic. In Saudi Arabia, 27.3% of residents experience burnout and depression,

with 26.4% having high emotional exhaustion, 10.7% high depersonalization, and 24.0% low

personal accomplishment [7]. A study from Romania revealed that the average burnout for

medical students was 76%, a higher percentage than in studies conducted before the pandemic

[5]. Given its nature as a mechanism in response to stressors, different coping strategies can

influence the risk of experiencing burnout [9]. In this study, we report coping strategies used

by residents from different programs in the Faculty of Medicine Universitas Indonesia and

how they relate to dimensions of burnout. This study is one of the country’s first studies on

resident physician burnout. Although only 9 out of the 31 residency programs in FKUI were

involved, the response rate among selected programs was relatively high, especially consider-

ing that online surveys tend to have lower response rates [15].

Residents use a variety of coping strategies. Problem-focused and emotion-focused coping

is more frequently utilized than dysfunctional coping. There are also variations among the

Table 2. Correlation between coping mechanism and gender, level of exposure, and stage of residency.

Coping Mechanism Median (IQR) Gender Level of Exposure Stage of Residency

Female† Male† p-value‡ Low† High† p-value‡ Junior† Intermediate† Senior† p-value§

Problem-focused 17 (15–19) 16(14–19) 17(15–

18)

0,532 17(15–19) 16(14–

18)

0,003� 17(14–

19)

17(15–19) 17(15–

18)

0,816

Active coping 5 (5–6) 5 (4–6) 5 (5–6) 0,564 6 (5–6) 5 (4–6) 0,018� 5 (4–6) 5 (5–6) 5 (5–6) 0,870
Planning 5 (5–6) 6 (5–6) 6 (5–7) 0,049� 6 (5–7) 6 (5–6) 0,006� 6 (5–7) 6 (5–6) 6 (5–7) 0,567
Instrumental support 6 (4–6) 6 (4–6) 5 (4–6) 0,260 6 (5–6) 5 (4–6) 0,200 6 (4–6) 6 (5–6) 5 (4–6) 0,266

Emotion-focused 28 (26–31) 29(26–31) 28(26–

31)

0.564 29(26–

31,5)

28(25–

31)

0,125 28(25–

32)

28(25–31) 29(26–

31)

0,419

Acceptance 6 (5–7) 6 (5–7) 6 (5–7) 0,669 6 (5,5–7) 6 (5–7) 0,488 6 (5–7) 6 (5–7) 6 (5–7) 0,609
Humor 4 (3–5) 4 (3–5) 4 (4–5) 0,032� 4 (4–5) 4 (3–5) 0,000� 4 (3–5) 4 (3–5) 4 (3–5) 0,730
Religion 6 (5–7) 6 (5–7) 6 (4–7) 0,007� 6 (5–7) 6 (5–7) 0,540 6 (5–7) 6 (5–7) 6 (5–7) 0,605
Emotional support 6 (5–7) 6 (5–7) 6 (5–7) 0,353 6 (5–7) 6 (5–7) 0,650 6 (5–7) 6 (5–7) 6 (5–7) 0,568
Positive reframing 6 (5–7) 6 (5–7) 6 (5–7) 0,965 6 (5–7) 6 (5–7) 0,522 6 (5–7) 6 (5–6) 6 (5–7) 0,634

Dysfunctional 22 (19–25) 23(20–

25,5)

21(19–

24)

0,009� 23(20–26) 21(19–

23)

<0,001� 22(19–

25)

22(19–25) 22(20–

25)

0,570

Self-distraction 5 (4–6) 5 (4–6) 5 (4–6) 0,372 6 (5–6) 5 (4–6) 0,000� 5 (4–6) 5,5 (4,25–6) 6 (4,5–6) 0,147
Denial 3 (2–4) 3 (2–4) 2 (2–3) 0,157 3 (2–4) 2 (2–3) 0,001� 3 (2–4) 3 (2–3) 2 (2–4) 0,963
Venting 5 (4–6) 5 (4–6) 4 (4–5) 0,002� 5 (4–6) 4 (4–5) 0,004� 5 (4–6) 5 (4–5,75) 5 (4–6) 0,656
Substance use 2 (2–2) 2 (2–2) 2 (2–2) 0,621 2 (2–2) 2 (2–2) 0,012� 2 (2–2) 2 (2–2) 2 (2–2) 0,021�

Behavioral

disengagement

2 (2–4) 2 (2–4) 2 (2–3) 0,102 2 (2–4) 2 (2–3) 0,044� 2 (2–4) 2 (2–3) 2 (2–4) 0,263

Self-blame 4 (4–5) 4 (4–5) 4 (4–5) 0,137 4 (4–5) 4 (3–5) 0,004� 4 (4–5) 4 (4–5) 4 (4–5) 0,907

† Shown as median (Q1-Q3)
‡ Calculated using Mann-Whitney correlation test
§ Calculated using Kruskal Wallis correlation test

(�) statistically significant values (p-value <0,05) indicates significant differences within the group

https://doi.org/10.1371/journal.pone.0280313.t002
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dysfunctional coping group, with venting and self-distraction having the highest scores. These

results align with previous studies on coping strategies utilized by residents and medical stu-

dents. Before the pandemic, a study on medical students in FKUI revealed similar coping pat-

terns, with high emotion-focused and problem-focused coping scores. Self-distraction is also

one of the most frequently dysfunctional coping mechanisms among students [12].

Studies of residents from various countries conducted before and during the pandemic

concur with these results [16–18]. Although specific coping strategies differ, residents gener-

ally employ adaptive coping strategies more often than maladaptive ones. Respondents of this

study rarely cope with substance use, which is a welcome finding in contrast to some studies

that found a considerable prevalence of substance use among undergraduate and graduate

medical students [19, 20]. Coping through religious practices is quite common in this study

which may be attributed to local cultures and values [16, 21].

In previous studies using more open-ended questions on coping, residents and other

healthcare workers also mentioned more practical ways to cope with pandemic stressors, such

as increasing physical activity or exercise, getting enough sleep, ensuring adequate nutrition,

and avoiding crowded places [17, 22, 23]. These strategies show that residents’ coping strategy

is context-specific, partly shaped by the nature of the stressor itself, as fear of contracting

COVID-19 and transmitting it to others is one of the main concerns among healthcare

workers.

Findings that indicate residents employ many problem-focused and emotion-focused cop-

ing strategies point to the importance of coping flexibility, or the ability to adjust their coping

according to specific demands of stressors. This study shows that residents have a rich reper-

toire of coping strategies, which suggests that they can use different strategies in different situa-

tions. Nevertheless, how they change their coping (coping variability) and suit it to current

demands (coping fitness) needs to be explored further. Coping flexibility requires that

Table 3. Correlation between coping mechanism and burnout symptoms.

Coping mechanism (2–8) EE DP PA

r p value r p value r p value
Problem-focused (6–24) 0,170 0,001 0,093 0,066 0,299 <0,001

Active coping 0,152 0,003 0,073 0,153 0,243 <0,001

Planning 0,145 0,004 0,066 0,196 0,313� <0,001

Instrumental support 0,105 0,039 0,109 0,032 0,185 <0,001

Emotion-focused (10–40) -0,047 0,359 -0,014 0,776 0,397� <0,001

Acceptance 0,031 0,536 0,01 0,848 0,256 <0,001

Humor 0,189 <0,001 0,283 <0,001 0,063 0,219

Religion -0,11 0,03 -0,143 0,005 0,235 <0,001

Emotional support -0,043 0,394 0,027 0,595 0,266 <0,001

Positive reframing -0,201 <0,001 -0,208 <0,001 0,474� <0,001

Dysfunctional (12–48) 0,518� <0,001 0,507� <0,001 -0,192 <0,001

Self-distraction 0,368� <0,001 0,331� <0,001 -0,044 0,392

Denial 0,278 <0,001 0,261 <0,001 -0,179 <0,001

Venting 0,201 <0,001 0,254 <0,001 0,014 0,784

Substance use 0,178 <0,001 0,174 0,001 -0,067 0,187

Behavioural disengagement 0,454� <0,001 0,46� <0,001 -0,376� <0,001

Self-blame 0,38� <0,001 0,385� <0,001 -0,09 0,076

Calculated using Spearman’s correlation; statistically significant values are bold (p-value<0.05)

(�) r 0.3 or r -0.3

https://doi.org/10.1371/journal.pone.0280313.t003
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individuals have the awareness to evaluate the effectiveness of their coping strategy, abandon it

if needed, and formulate a more suitable strategy [24].

Our study found that, statistically, male residents are more likely to use humor and plan-

ning, while female residents cope with venting and religion. However, the actual Brief COPE

score difference is slight, except for venting. Such gender differences can be found in some

studies, although no consistent pattern can be discerned, while other studies found no differ-

ence [16]. In one study, female college students are more likely to use emotion-focused coping,

mainly venting and getting emotional and instrumental support. It is suggested that female

students have wider social networks that allow them to get more support [25]. Conversely,

male students tend to detach from and not express their emotions outwardly. While focusing

on problem-solving can be beneficial, repressing emotions can lead to other mental health

issues. The lack of stark coping differences between genders may also point to more relaxed

societal expectations regarding gender expression, as an endorsement of traditional masculin-

ity and femininity correlates with problem-focused and emotion-focused coping [26]. More-

over, neurobiological factors cannot be completely discounted as evidence suggests male and

female individuals respond differently to stress, such as in the hypothalamic-pituitary-adrenal

axis and autonomic nervous system activation [27].

The different coping strategies between low and high-exposure groups in this study con-

trasted with previous studies. Frontline healthcare workers are more likely to use emotion-

focused coping compared to non-frontliners [28]. In settings where the problem is not entirely

understood, and the solutions are uncertain, problem-focused coping that aims to tackle the

root(s) of the problem may not be effective. On the other hand, individuals can use emotion-

focused coping to adjust their emotional reaction to the stressor, even though it has not been

modified yet. Connectedness is an essential feature in emotion-focused coping. Studies on

COVID-19 frontliners found that getting support from work colleagues, friends, and family is

a preferred way to cope [29–31].

Residents coping strategies may also be influenced by more practical concerns. In the peak

of COVID-19 hospitalizations, most technical and organizational support was directed toward

residents working in high-risk areas. Thus, these residents are more prepared to care for

COVID-19 patients. On the other hand, residents in low-risk areas might face more uncer-

tainty as they could still be infected through patients who were not detected early enough.

They also do not get the same level of support and resources compared to high-risk areas [16].

This contrast may explain why non-frontliners have higher scores for dysfunctional coping.

In this study, there are no significant differences in the coping mechanisms used by junior,

intermediate, and senior residents. In contrast, previous studies show that patterns of coping

strategy may change as residents progress through their residency. A nationwide study of resi-

dents from all specialties in Qatar found that junior residents employ avoidant coping styles

more often than senior residents. Similarly, it was expected that FKUI residents would show a

different coping pattern in each stage as each has its characteristics. For example, junior resi-

dents are still adapting to the residency program, gaining essential knowledge and skills in

their chosen specialty, and practicing under close supervision of attendings and senior resi-

dents. As they become intermediate and senior residents, they have an immense workload

with more complicated cases. They also have less supervision and are expected to transition

into independent practice. Additionally, they may be responsible for the performance of their

juniors. Nevertheless, a study of residents in Singapore also found similar coping responses

between junior and senior residents, which may be attributed to the fact that this pandemic is

an unprecedented situation for residents, regardless of their stage [32].

Residents who tend to use dysfunctional coping–specifically behavioral disengagement,

self-blame, and self-distraction–also show higher scores of emotional exhaustion and

PLOS ONE Burnout and coping strategies among resident physicians during COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0280313 January 20, 2023 7 / 11

https://doi.org/10.1371/journal.pone.0280313


depersonalization. On the other hand, personal accomplishment is positively correlated with

planning and positive reframing. Additionally, higher behavioral disengagement is correlated

with lower personal accomplishment. These findings align with existing literature from all lev-

els of medical education in many parts of the world [18, 33, 34]. Burnout is more strongly cor-

related with various dysfunctional coping strategies, while its association with problem- and

emotion-focused coping strategies tend to be insignificant.

These correlations support the notion that maladaptive coping strategies increase residents’

risk of burnout. However, it cannot be conclusively confirmed due to the cross-sectional

design of this study. These coping strategies may be a form of reaction to the experience of

being burnt out or are themselves symptoms of burnout. Moreover, some coping strategies

labeled as “dysfunctional” may serve beneficial functions in certain contexts. For example, self-

distraction and venting may provide immediate relief from psychological distress. Humans

have limited working memory and attention capacity. When demands accumulate, individuals

may need to cognitively disengage momentarily to adjust their priorities and formulate a more

appropriate plan [25]. These strategies would be “dysfunctional” if the self-distraction is pro-

longed, leading to avoidance of the problem, or when venting is not followed by more adaptive

strategies or done through inappropriate channels.

Residents who use dysfunctional coping to manage residency demands are prone to experi-

ence burnout, which may lead to other mental health issues and impair academic and clinical

performance. Therefore, medical educators, especially residency program directors, should

implement interventions to help residents modify their coping strategy, moving from dysfunc-

tional to problem-focused and emotion-focused coping. Such mental health programs have

gained traction recently as awareness about medical student and resident mental health con-

tinues to grow. As with any healthcare program, mental health interventions for residents

should center on the experience and needs of residents themselves. Resident-designed and -led

wellness programs are proven acceptable and effective in reducing burnout [35].

While burnout has been discussed mainly through a psychosocial lens, it should be noted

that COVID-19 infection is associated with increased incidence and worsening of neuropsy-

chiatric conditions such as strokes, headaches, depression, and anxiety, which in itself has

been linked to burnout [36–40]. Possible mechanisms of pathogenesis are still being explored,

including direct injury, hypoxic injury, and immune dysregulation [36, 41]. Further research

may delineate how these biological factors contribute to the incidence of burnout and what

extent.

Study limitations

The respondents of this study come from nine out of thirty-one residency programs found in a

tertiary referral hospital. Thus, although the programs have been chosen to represent residents

with low and high exposure to COVID-19, it would be favorable for further studies with

respondents from more residency programs and centers in Indonesia.

Conclusion

Aside from adding to the growing body of research regarding the relationship between coping

mechanisms and burnout, this study provides a novel picture of these themes in residents of a

low-middle-income country during a global pandemic. Residents in FKUI employ different

strategies to cope with residency demands during the COVID-19 pandemic, mainly problem-

focused and emotion-focused coping. There are coping strategy differences between male and

female residents and those in programs with low-risk and high-risk COVID-19 exposure. Dys-

functional coping strategies are generally associated with higher emotional exhaustion and
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depersonalization dimensions of burnout, while problem-focused and emotion-focused corre-

late with a higher sense of personal accomplishment. Identifying residents with dysfunctional

coping strategies may allow for earlier burnout detection. Residency directors should provide

appropriate mental health interventions to help residents use less dysfunctional coping strate-

gies to reduce the risk of burnout.

Supporting information

S1 Data. Minimal data set.

(XLSX)

Author Contributions

Conceptualization: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti Wahid,

Adhitya Sigit Ramadianto, G. M. Yudi Prasetia Adhiguna.

Data curation: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti Wahid, Adhi-

tya Sigit Ramadianto, Nadia Rahmadiani Nugrahadi, G. M. Yudi Prasetia Adhiguna, Dewi

Anggraeni Kusumoningrum.

Formal analysis: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti Wahid, Adhi-

tya Sigit Ramadianto, Nadia Rahmadiani Nugrahadi, G. M. Yudi Prasetia Adhiguna, Dewi

Anggraeni Kusumoningrum.

Funding acquisition: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti Wahid.

Investigation: Natalia Widiasih Raharjanti, Mardiastuti Wahid, Adhitya Sigit Ramadianto,

Nadia Rahmadiani Nugrahadi, G. M. Yudi Prasetia Adhiguna, Dewi Anggraeni

Kusumoningrum.

Methodology: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti Wahid, Adhitya

Sigit Ramadianto, Nadia Rahmadiani Nugrahadi, G. M. Yudi Prasetia Adhiguna, Dewi

Anggraeni Kusumoningrum.

Resources: Natalia Widiasih Raharjanti, Adhitya Sigit Ramadianto.

Supervision: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti Wahid, Adhitya

Sigit Ramadianto.

Validation: Natalia Widiasih Raharjanti, Adhitya Sigit Ramadianto.

Writing – original draft: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Adhitya Sigit

Ramadianto, Nadia Rahmadiani Nugrahadi, G. M. Yudi Prasetia Adhiguna, Dewi

Anggraeni Kusumoningrum.

Writing – review & editing: Sri Linuwih Menaldi, Natalia Widiasih Raharjanti, Mardiastuti

Wahid, Adhitya Sigit Ramadianto, Nadia Rahmadiani Nugrahadi.

References

1. Prins J, Gazendam-Donofrio S, Tubben B, Heijden Fvd, Wiel Hvd, JE JH-W. Burnout in medical resi-

dents: a review. Medical Education. 2007; 41(8):788–800. https://doi.org/10.1111/j.1365-2923.2007.

02797.x PMID: 17661887

2. Thomas NK. Resident burnout. Jama. 2004; 292(23):2880–9. https://doi.org/10.1001/jama.292.23.

2880 PMID: 15598920

3. Anagnostopoulos F, Demerouti E, Sykioti P, Niakas D, Zis P. Factors associated with mental health sta-

tus of medical residents: a model-guided study. J Clin Psychol Med Settings. 2015; 22(1):90–109.

https://doi.org/10.1007/s10880-014-9415-2 PMID: 25554496

PLOS ONE Burnout and coping strategies among resident physicians during COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0280313 January 20, 2023 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0280313.s001
https://doi.org/10.1111/j.1365-2923.2007.02797.x
https://doi.org/10.1111/j.1365-2923.2007.02797.x
http://www.ncbi.nlm.nih.gov/pubmed/17661887
https://doi.org/10.1001/jama.292.23.2880
https://doi.org/10.1001/jama.292.23.2880
http://www.ncbi.nlm.nih.gov/pubmed/15598920
https://doi.org/10.1007/s10880-014-9415-2
http://www.ncbi.nlm.nih.gov/pubmed/25554496
https://doi.org/10.1371/journal.pone.0280313


4. Kumar S. Burnout in psychiatrists. World Psychiatry. 2007; 6(3):186–9. PMID: 18188444

5. Dimitriu MCT, Pantea-Stoian A, Smaranda AC, Nica AA, Carap AC, Constantin VD, et al. Burnout syn-

drome in Romanian medical residents in time of the COVID-19 pandemic. Med Hypotheses. 2020;

144:109972. https://doi.org/10.1016/j.mehy.2020.109972 PMID: 32531540

6. 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. https://doi.org/10.5005/jp-journals-10071-23518 PMID: 33024372

7. Alkhamees AA, Assiri H, Alharbi HY, Nasser A, Alkhamees MA. Burnout and depression among psychi-

atry residents during COVID-19 pandemic. Human Resources for Health. 2021; 19(1):46. https://doi.

org/10.1186/s12960-021-00584-1 PMID: 33823857

8. Azam K, Khan A, Alam MT. Causes and Adverse Impact of Physician Burnout: A Systematic Review. J

Coll Physicians Surg Pak. 2017; 27(8):495–501. PMID: 28903843

9. Lazarus RS. From Psychological Stress to the Emotions: A History of Changing Outlooks. Annual

Review of Psychology. 1993; 44(1):1–22.

10. Smith MM, Saklofske DH, Keefer KV, Tremblay PF. Coping Strategies and Psychological Outcomes:

The Moderating Effects of Personal Resiliency. J Psychol. 2016; 150(3):318–32. https://doi.org/10.

1080/00223980.2015.1036828 PMID: 25951375

11. Montero-Marin J, Prado-Abril J, Piva Demarzo MM, Gascon S, Garcı́a-Campayo J. Coping with stress

and types of burnout: explanatory power of different coping strategies. PLoS One. 2014; 9(2):e89090.

https://doi.org/10.1371/journal.pone.0089090 PMID: 24551223

12. Palupi R, Findyartini A. The relationship between gender and coping mechanisms with burnout events

in first-year medical students. Korean J Med Educ. 2019; 31(4):331–42. https://doi.org/10.3946/kjme.

2019.143 PMID: 31813199

13. Noveria PS. The Implication of Drug Addicted Patients Management with Burnout Syndrome Among

Workers at XY Hospital in Jakarta. Jakarta: Universitas Indonesia; 2008.

14. Cooper C, Katona C, Orrell M, Livingston G. Coping strategies and anxiety in caregivers of people with

Alzheimer’s disease: the LASER-AD study. J Affect Disord. 2006; 90(1):15–20. https://doi.org/10.1016/

j.jad.2005.08.017 PMID: 16337688

15. Aerny-Perreten N, Domı́nguez-Berjón MF, Esteban-Vasallo MD, Garcı́a-Riolobos C. Participation and

factors associated with late or non-response to an online survey in primary care. J Eval Clin Pract.

2015; 21(4):688–93. https://doi.org/10.1111/jep.12367 PMID: 25929295

16. Smida M, Khoodoruth MAS, Al-Nuaimi SK, Al-Salihy Z, Ghaffar A, Khoodoruth WNC-K, et al. Coping

strategies, optimism, and resilience factors associated with mental health outcomes among medical

residents exposed to coronavirus disease 2019 in Qatar. Brain Behav. 2021; 11(8):e2320–e. https://doi.

org/10.1002/brb3.2320 PMID: 34342152

17. Sanghavi PB, Au Yeung K, Sosa CE, Veesenmeyer AF, Limon JA, Vijayan V. Effect of the Coronavirus

Disease 2019 (COVID-19) Pandemic on Pediatric Resident Well-Being. J Med Educ Curric Dev. 2020;

7:2382120520947062. https://doi.org/10.1177/2382120520947062 PMID: 32844117

18. Lee YW, Kudva KG, Soh M, Chew QH, Sim K. Inter-relationships between burnout, personality and

coping features in residents within an ACGME-I Accredited Psychiatry Residency Program. Asia Pac

Psychiatry. 2020:e12413. https://doi.org/10.1111/appy.12413 PMID: 32815310

19. Merlo LJ, Curran JS, Watson R. Gender differences in substance use and psychiatric distress among

medical students: A comprehensive statewide evaluation. Subst Abus. 2017; 38(4):401–6. https://doi.

org/10.1080/08897077.2017.1355871 PMID: 28832279

20. Goel N, Khandelwal V, Pandya K, Kotwal A. Alcohol and Tobacco Use Among Undergraduate and

Postgraduate Medical Students in India: A Multicentric Cross-sectional Study. Cent Asian J Glob

Health. 2015; 4(1):187. https://doi.org/10.5195/cajgh.2015.187 PMID: 29138714

21. Munawar K, Choudhry FR. Exploring stress coping strategies of frontline emergency health workers

dealing Covid-19 in Pakistan: A qualitative inquiry. Am J Infect Control. 2021; 49(3):286–92. https://doi.

org/10.1016/j.ajic.2020.06.214 PMID: 32649990

22. Htay MNN, Marzo RR, Bahari R, AlRifai A, Kamberi F, El-Abasiri RA, et al. How healthcare workers are

coping with mental health challenges during COVID-19 pandemic?—A cross-sectional multi-countries

study. Clin Epidemiol Glob Health. 2021; 11:100759. https://doi.org/10.1016/j.cegh.2021.100759

PMID: 33977169

23. Shechter A, Diaz F, Moise N, Anstey DE, Ye S, Agarwal S, et al. Psychological distress, coping behav-

iors, and preferences for support among New York healthcare workers during the COVID-19 pandemic.

Gen Hosp Psychiatry. 2020; 66:1–8. https://doi.org/10.1016/j.genhosppsych.2020.06.007 PMID:

32590254

PLOS ONE Burnout and coping strategies among resident physicians during COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0280313 January 20, 2023 10 / 11

http://www.ncbi.nlm.nih.gov/pubmed/18188444
https://doi.org/10.1016/j.mehy.2020.109972
http://www.ncbi.nlm.nih.gov/pubmed/32531540
https://doi.org/10.5005/jp-journals-10071-23518
http://www.ncbi.nlm.nih.gov/pubmed/33024372
https://doi.org/10.1186/s12960-021-00584-1
https://doi.org/10.1186/s12960-021-00584-1
http://www.ncbi.nlm.nih.gov/pubmed/33823857
http://www.ncbi.nlm.nih.gov/pubmed/28903843
https://doi.org/10.1080/00223980.2015.1036828
https://doi.org/10.1080/00223980.2015.1036828
http://www.ncbi.nlm.nih.gov/pubmed/25951375
https://doi.org/10.1371/journal.pone.0089090
http://www.ncbi.nlm.nih.gov/pubmed/24551223
https://doi.org/10.3946/kjme.2019.143
https://doi.org/10.3946/kjme.2019.143
http://www.ncbi.nlm.nih.gov/pubmed/31813199
https://doi.org/10.1016/j.jad.2005.08.017
https://doi.org/10.1016/j.jad.2005.08.017
http://www.ncbi.nlm.nih.gov/pubmed/16337688
https://doi.org/10.1111/jep.12367
http://www.ncbi.nlm.nih.gov/pubmed/25929295
https://doi.org/10.1002/brb3.2320
https://doi.org/10.1002/brb3.2320
http://www.ncbi.nlm.nih.gov/pubmed/34342152
https://doi.org/10.1177/2382120520947062
http://www.ncbi.nlm.nih.gov/pubmed/32844117
https://doi.org/10.1111/appy.12413
http://www.ncbi.nlm.nih.gov/pubmed/32815310
https://doi.org/10.1080/08897077.2017.1355871
https://doi.org/10.1080/08897077.2017.1355871
http://www.ncbi.nlm.nih.gov/pubmed/28832279
https://doi.org/10.5195/cajgh.2015.187
http://www.ncbi.nlm.nih.gov/pubmed/29138714
https://doi.org/10.1016/j.ajic.2020.06.214
https://doi.org/10.1016/j.ajic.2020.06.214
http://www.ncbi.nlm.nih.gov/pubmed/32649990
https://doi.org/10.1016/j.cegh.2021.100759
http://www.ncbi.nlm.nih.gov/pubmed/33977169
https://doi.org/10.1016/j.genhosppsych.2020.06.007
http://www.ncbi.nlm.nih.gov/pubmed/32590254
https://doi.org/10.1371/journal.pone.0280313


24. Kato T. Examination of the Coping Flexibility Hypothesis Using the Coping Flexibility Scale-Revised.

Frontiers in Psychology. 2020; 11(3494). https://doi.org/10.3389/fpsyg.2020.561731 PMID: 33362627

25. Graves BS, Hall ME, Dias-Karch C, Haischer MH, Apter C. Gender differences in perceived stress and

coping among college students. PLOS ONE. 2021; 16(8):e0255634. https://doi.org/10.1371/journal.

pone.0255634 PMID: 34383790

26. Lawrence J, Ashford K, Dent P. Gender differences in coping strategies of undergraduate students and

their impact on self-esteem and attainment. Active Learning in Higher Education. 2006; 7(3):273–81.

27. Bekhbat M, Neigh GN. Sex differences in the neuro-immune consequences of stress: Focus on depres-

sion and anxiety. Brain, Behavior, and Immunity. 2018; 67:1–12. https://doi.org/10.1016/j.bbi.2017.02.

006 PMID: 28216088

28. Bongelli R, Canestrari C, Fermani A, Muzi M, Riccioni I, Bertolazzi A, et al. Associations between Per-

sonality Traits, Intolerance of Uncertainty, Coping Strategies, and Stress in Italian Frontline and Non-

Frontline HCWs during the COVID-19 Pandemic-A Multi-Group Path-Analysis. Healthcare (Basel).

2021; 9(8). https://doi.org/10.3390/healthcare9081086 PMID: 34442223

29. Cao J, Wei J, Zhu H, Duan Y, Geng W, Hong X, et al. A Study of Basic Needs and Psychological Well-

being of Medical Workers in the Fever Clinic of a Tertiary General Hospital in Beijing during the COVID-

19 Outbreak. Psychother Psychosom. 2020; 89(4):252–4. https://doi.org/10.1159/000507453 PMID:

32224612

30. Cai H, Tu B, Ma J, Chen L, Fu L, Jiang Y, et al. Psychological Impact and Coping Strategies of Frontline

Medical Staff in Hunan Between January and March 2020 During the Outbreak of Coronavirus Disease

2019 (COVID-19) in Hubei, China. Med Sci Monit. 2020; 26:e924171.

31. Muller AE, Hafstad EV, Himmels JPW, Smedslund G, Flottorp S, Stensland S, et al. The mental health

impact of the covid-19 pandemic on healthcare workers, and interventions to help them: A rapid system-

atic review. Psychiatry Res. 2020; 293:113441. https://doi.org/10.1016/j.psychres.2020.113441 PMID:

32898840

32. Chew QH, Chia FL-A, Ng WK, Lee WCI, Tan PLL, Wong CS, et al. Psychological and coping responses

to COVID-19 amongst residents in training across ACGME-I accredited specialties in Singapore. Psy-

chiatry research. 2020; 290:113146–. https://doi.org/10.1016/j.psychres.2020.113146 PMID:

32502830

33. Chan MK, Chew QH, Sim K. Burnout and associated factors in psychiatry residents: a systematic

review. Int J Med Educ. 2019; 10:149–60. https://doi.org/10.5116/ijme.5d21.b621 PMID: 31381505

34. Spataro BM, Tilstra SA, Rubio DM, McNeil MA. The Toxicity of Self-Blame: Sex Differences in Burnout

and Coping in Internal Medicine Trainees. J Womens Health (Larchmt). 2016; 25(11):1147–52. https://

doi.org/10.1089/jwh.2015.5604 PMID: 27732118

35. Mari S, Meyen R, Kim B. Resident-led organizational initiatives to reduce burnout and improve wellness.

BMC Medical Education. 2019; 19(1):437. https://doi.org/10.1186/s12909-019-1756-y PMID:

31775717

36. Banerjee D, Viswanath B. Neuropsychiatric manifestations of COVID-19 and possible pathogenic

mechanisms: Insights from other coronaviruses. Asian J Psychiatr. 2020; 54:102350. https://doi.org/10.

1016/j.ajp.2020.102350 PMID: 33271682

37. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, et al. Neurologic Manifestations of Hospitalized Patients

With Coronavirus Disease 2019 in Wuhan, China. JAMA Neurol. 2020; 77(6):683–90.

38. Nilsson I, Axelsson K, Gustafson Y, Lundman B, Norberg A. Well-being, sense of coherence, and burn-

out in stroke victims and spouses during the first few months after stroke. Scand J Caring Sci. 2001; 15

(3):203–14. https://doi.org/10.1046/j.1471-6712.2001.00008.x PMID: 11564227
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