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Introduction: The high prevalence of burnout in resident physicians is expected to have increased as a result of the expansion of the pandemic. We conducted a systematic review with a meta-analysis of studies conducted during the first wave of the COVID-19 pandemic on burnout in residents and potential associated risk factors.

Methods: The search was done in the Web of Science, MEDLINE, Scopus, and Lillac databases (April 2020–October 2021) using a priori protocol based on the PRISMA guidelines. The Newcastle Ottawa Scale was used to assess the risk of bias in the included studies. We estimated the pooled prevalence (95% CI) of burnout and the prevalence ratio (95% CI) of each risk factor associated.

Results: We included 23 studies from 451 potential initial articles and those written in the English language; all of the collected studies were cross-sectional with anonymous online surveys, involving 4,998 responders (34%), of which 53.2% were female responders, 51% were R1-2, and 71% were in direct contact with COVID-19 patients. Eighty-seven percent presented a low-to-moderate risk of bias. Publication bias was not shown. The estimated pooled prevalence of burnout was 40% (95% CI = 0.26 – 0.57). Burnout was associated with psychiatry history (PR = 4.60, 95% CI = 1.06 – 20.06). There were no differences by gender, civil status, children in-charge, year of residency, or time exposure to COVID-19.

Discussion: The overall prevalence of burnout in residents during the first wave of the pandemic was in line with the results described in this collective before the pandemic. The presence of a psychiatry history was a potential burnout risk factor, suggesting a high vulnerability during the peak of the stress period and the need to implement mental health surveillance for this subgroup.
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1 Introduction

The COVID-19 pandemic has made a significant impact on the mental health of workers, especially those who work on the frontline or who have been exposed to extreme and continuous pressure (1–5).

Before the pandemic, health professions were already considered “highly stressful” in themselves and, therefore, had frequent professional leave (6). Research on stress in resident physicians shows that this group of professionals is especially vulnerable (7). Chronic uncontrollable work stress is associated with a minor motivation, insight, and empathy, with a loss of concentration, impaired cognitive skills, and detachment from work, which are the characteristics of a worker with burnout (8, 9). The WHO, in the new version of the international diagnostic classification (10), includes burnout as an “occupational phenomenon” and incorporates in its description, in addition to feelings of exhaustion, greater mental distancing toward work, feelings of negativism or cynicism related to work, and decreased professional effectiveness1.

The “burnout syndrome” has been assessed clinically by the Maslach Burnout Inventory (MBI) (11, 12), which measures its three dimensions: emotional exhaustion (EE), depersonalization (DP), and personal accomplishment (PA). EE refers to the experience of being emotionally exhausted by the demands of work. DP assesses the degree to which each one recognizes attitudes of coldness and distance from people. Finally, PA measures feelings of self-efficacy and personal accomplishment at work. Systematic reviews with meta-analysis carried out on residents in the previous years of the COVID-19 pandemic, using the MBI as a burnout tool, found a high prevalence of burnout syndrome in residents, ranging from 35 to 51% (13, 14). National longitudinal studies of burnout in a similar period and using the MBI tool for burnout assessment showed that female gender, few sleep hours, surgery specialties, work overload, and young and older residents were risk factors of burnout in residents (15–19). Meanwhile, empathy and quality of life were protective factors in the period of training (15, 18).

The prevalence of burnout in resident physicians as a result of the expansion of the pandemic, being already high in this group, is expected to have increased, with potential negative effects on their physical and mental health. In this context, the objective of this study was to systematically review the web-based surveys published since the declaration of the pandemic in March to the end of the first wave in July 2020 on the prevalence of burnout syndrome and its associated potential risk factors.



2 Methods


2.1 Registration and reporting

We performed a systematic review of the literature to identify articles discussing the prevalence of burnout in residents and the potential risk factors associated with the pandemic. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (20) consensus was followed in the completion of this systematic review and meta-analyses and elaboration in advance of the protocol study (see Supplementary material). We electronically searched the literature in more than four databases (Web of Science, Scopus, Lilacs, and PubMed) with MeSH and keywords with subject headings “resident burnout” OR “trainee burnout” AND “COVID-19” for entries published from database inception through March 2020 to October 2021. Potential articles were reviewed first by title and abstract only, next by full text, and finally by analyzing eligible studies in detail by two reviewers. References of the included articles were reviewed to identify additional citations.

The inclusion criteria were as follows: (1) confirmed burnout syndrome in residents during the COVID-19 pandemic using a validated tool (i.e., MBI) (11, 12); (2) cross-sectional studies with and without comparator and before- and after-pandemic studies; (3) studies conducted during the first wave of the pandemic; and (4) studies published in English or Spanish in a peer-reviewed journal. The exclusion criteria were as follows: (1) other physicians apart from residents in training; (2) studies that assessed burnout exclusively outside the pandemic period; (3) editorials, reviews, case reports, commentaries, experimental, interventional, and qualitative studies; and (4) studies with a sample size of N<50 participants.

The main outcome was the prevalence of burnout syndrome during the COVID-19 pandemic or burnout dimensions. Additional outcomes were the factors associated with burnout prevalence in residents during the first wave of the pandemic.

We used the Newcastle Ottawa Quality Assessment Scale for observational studies to assess the quality and risk bias of eligible articles, which includes nine items related to selection, comparison, and outcomes (21). For each item, a start is awarded, except for comparison and clear variables that can receive up to two starts. The studies with more than six starts (maximum 8) were classified as having a low risk of bias, studies with 5–6 starts as having a moderate risk of bias, while studies with < 5 starts were considered as having a high risk of bias. Two reviewers rated each study, assessing a score out of eight possible points. Discrepancies were resolved by consensus.

Data were extracted independently by two authors including authors' names, date of publication, country, study type, sample size, type of specialty, gender, mean (SD) age and range, civil status, children in-charge, year of residence, direct contact with COVID-19 patients, burnout tool, burnout prevalence of syndrome and/or dimensions, and risk/protector factors associated with burnout [sociodemographics, history of mental disorders (i.e., depression/anxiety), frequency or a number of COVID-19 patients attended, positive COVID-19 one-self or colleague, having adequate access to personal protective equipment (PPE), changes per rotation/vacation, or increase/decrease of weekly work hours]. Discrepancies were resolved by consensus with a third MD researcher.



2.2 Strategy analysis

First, we did a systematic synthesis of the findings from the included studies around burnout outcomes and risk factors. Second, a quantitative synthesis was used if the included studies were sufficiently homogeneous. We performed meta-analyses using, as a primary effect size, the prevalence of burnout and dimensions, and, as secondary effect sizes, the prevalence ratios associated with burnout prevalence during the pandemic. Statistical heterogeneity among studies was inspected through the I2 index (low heterogeneity ≤ 25%, moderate 50%, and high >75%) and Cochrane's Q statistic (p < 1) and is reported for all analyses. Independent of the corresponding χ2-test for homogeneity, for the sake of coherence, the random-effects models were employed for the estimation of both burnout prevalence and prevalence ratios. Furthermore, in the case of the estimation of the prevalence ratios, the weights given to each study, i.e., the proportion of the total variability in the effect size estimates using random-effect models, are provided in the forest plots.

Subgroup meta-analysis estimates were pooled based on population characteristics such as gender, civil status, children in-charge, year of residency and specialization; burnout tool; and different settings (direct or no direct contact with COVID-19 patients) if we found data to carry out the meta-analysis. A prevalence ratio (PR) of 1 means that the prevalence of the event, in this case, burnout, is identical in the exposed and control or reference group, whereas a PR greater (less) than 1 indicates that the prevalence of burnout is higher (lower) in the exposed group. The statistical significance at a significance level of 0.05 of the estimated PR can be inferred from the 95% CI. If the CI includes the value 1, the estimated PR is not statistically significantly (p > 0.05) different from 1. A graphical exploration of a potential publication bias by means of a funnel plot was carried out if, at least, 10 or more studies were included in the analysis.

All analyses were performed with the statistical software package R (The R Foundation for Statistical Computing), version 4.1.1; in particular, we used the contributed R meta package (22).




3 Results


3.1 Search results

The preliminary research of electronic databases yielded 451 potential articles. After removing 280 duplicated records, 138 articles were excluded based on the review of titles and abstracts, and 33 were retrieved for full-text evaluation. After the application of the exclusion criteria, 23 articles met the criteria for final inclusion. The flowchart of the systematic review is shown in Figure 1.
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FIGURE 1
 Flowchart of considered and finally selected articles according to the PRISMA statement.




3.2 Characteristics of included studies

The characteristics of the 23 studies included in the systematic review and meta-analysis are summarized in Table 1 (23–45). All studies were cross-sectional with an anonymous online survey. In total, eight of 23 (34.8%) studies were conducted in North America (23–29, 45), 6 (26.1%) in Europe (30–35), 5 (21.7%) in Asia (36, 37, 39–41), 2 (8.7%) in South America (42, 43), and 1 in Africa (4.4%) (38), but 1 (4.4%) was an international study with countries from different continents (44). Twelve studies (52.2%) were national studies (23, 25, 27–31, 34–37, 39). The response rate ranged from 94.8 to 7.9%. Ten studies included residents from all specialties (30.3%) (26, 32, 37–40, 42–45), and eight were doing surgery (34.8%) (23, 25, 27–29, 34, 35, 41). Our pooled studies included ≥ 35,230 residents, and 71% of them were in direct contact with COVID-19 patients. Female residents represented 53.2% of the participants, and young residents (R1, R2) represented 51% of the participants.


TABLE 1 Characteristics of the cross-sectional, anonymous online survey studies included in the systematic review.
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Overall, 15 of 23 (65.2%) studies used the original MBI or its validated modifications as a method for burnout diagnosis or measurement (11, 12) (Table 1 and Supplementary Table 1). Fourteen studies (60.9%) provided the prevalence of burnout syndrome in residents (23–26, 29–31, 35–37, 39, 42–44), six studies (26.1%) provided the prevalence of high/low dimension (EE, DP, PA) (23, 30, 31, 33, 36, 37), and finally, three studies (13%) presented the results as mean (SD) or median (range) of each dimension (25, 30, 37). Some of the studies presented the burnout results in more than one way (Supplementary Table 2).

Eleven articles (47.8%) studied point-prevalence of burnout during the first wave of the pandemic without any comparator group (23–26, 30, 31, 36, 37, 42, 44) and eight studies (34.7%) compared the prevalence of burnout between residents and other physicians, students, or other health-workers during the period studied (27, 28, 32, 33, 38, 40, 43, 45). Four studies (17.4%) showed burnout prevalence in comparison with previously collected data (29, 34, 35, 41).



3.3 Risk of bias assessment

The quality assessment of the selected papers indicated that 3 of 23 studies (13%) presented a high risk of bias (29, 42, 43), and the rest of the studies had a low-to-moderate degree of bias (see Supplementary Table 3).



3.4 Meta-analysis results
 
3.4.1 Overall prevalence of burnout

Figure 2 shows the funnel plot of the overall prevalence of burnout syndrome. From the 15 studies of burnout syndrome (categorical definition), we included, in the analysis, 11 studies that made the diagnosis of burnout syndrome with the original validated MBI (11, 12) or posterior validated versions (23, 25–27, 29, 30, 35–37, 43, 44). The estimated overall pooled prevalence (95% CI) was 0.40 (0.26–0.57). Figure 3 presents the funnel plot of the overall prevalence of burnout by type of specialty: surgical (general, neurosurgery, obstetrics, orthopedics, ophthalmology, urology, plastic surgery, thoracic surgery, and vascular surgery) (25–27, 29, 35, 37), with an overall prevalence (95% CI) of 0.27 (0.15–0.45); internal medicine and medical specialties (26, 37), with an overall prevalence (95% CI) of 0.31 (0.15–0.54); hospital-based specialties (anesthesia, radiology, and emergency) (26, 37), with an overall prevalence (95% CI) of 0.19 (0.10–0.32); and others (psychiatry, pediatrics, and dermatology) (26, 30, 31, 36, 37), with an overall prevalence (95% CI) of 0.18 (0.10–0.33). Figure 4 shows according to the geographic area where the study was conducted (grouped by continents), the overall prevalence (95% CI) of burnout in studies from North America (25–27, 29) was 0.39 (0.25–0.56), from Europe (30, 31, 35) was 0.14 (0.05–0.32), and from Asia (36, 37) was 0.19 (0.12–0.30).
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FIGURE 2
 Estimated overall prevalence of burnout syndrome in residents during first wave of COVID-19 pandemic.



[image: Figure 3]
FIGURE 3
 Estimated overall prevalence of burnout related to type of specialty (A) surgery, (B) internal medicine, (C) hospital based, and (D) others.
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FIGURE 4
 Estimated overall prevalence of burnout related geographical origin: (A) North-America, (B) Europe, and (C) Asia.




3.4.2 Overall prevalence of dimensions of burnout (high emotional exhaustion, high depersonalization, and low personal accomplishment)

Five studies presented data on the percentage of high EE (23, 30, 31, 36, 37), and high DP (30, 31, 36, 37) and four studies of low PA (30, 31, 36, 37). The overall prevalence of high EE in residents according to MBI during the pandemic was 0.23 (0.13–0.38); the overall prevalence of high DP was 0.22 (0.15–0.30); and the overall prevalence of low PA was 0.25 (0.17–0.35). Figure 5 presents the three funnel plots, one for each dimension.
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FIGURE 5
 Estimated overall prevalence of burnout dimensions in residents during COVID-19 pandemic: (A) High emotional exhaustion, (B) high depersonalization, and (C) low personal accomplishment.




3.4.3 Prevalence ratio of burnout in residents vs. non-residents

In the analysis, we included two studies comparing the presence of burnout diagnosed using the original validated MBI tool or posterior validated versions in residents vs. non-resident healthcare workers (27, 43) (Figure 6). The estimated prevalence ratio of burnout associated with residency was 1.59 (1.12–2.25).
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FIGURE 6
 Estimated prevalence ratio (PR) of burnout comparing residents vs. others health care personal during COVID-19 pandemic.




3.4.4 Subgroup analysis: risk factors

Supplementary Figure 1 shows the funnel plots of the subgroup analysis-based studies that investigated sociodemographics and potential occupational risk factors for residents' burnout during the COVID-19 pandemic.

Five articles studied gender and civil status (26, 31, 36, 37, 44), three of them children in-charge (36, 37, 44), and four of them young/older residents (26, 31, 36, 37). All prevalence ratios of these sociodemographic variables were close to 1, and all the corresponding 95% confidence intervals included 1. The results of sociodemographic variables such as gender, civil status, or having children in-charge were very similar results between groups. In the included studies, the age of the residents was given in very different ways (interval, mean, median, and range), and it was difficult to synthesize quantitatively the results. We were able to analyze the residents by comparing young (R1-2) vs. old (R3-5) residents in some studies. However, although it seems that the younger residents were more likely to suffer burnout during the pandemic, the result of the meta-analysis was not statistically significant.

Occupational factors (daily exposure to COVID-19 patients, or >60 h per week working with COVID-19 patients) were studied in two (24, 37) and three (26, 30, 31) articles, respectively. None of the two meta-analyses revealed a PR that would have been statistically significantly different from others. Although 71% of residents were exposed to COVID-19 patients, most of the studies did not specify the frequency (days a week, hours a day, and first line) or the prevalence of burnout in those with or without direct contact with COVID-19 patients. Then, we could only use the data of a few studies in this analysis. Those residents who were highly exposed to COVID-19 patients seemed to be more likely to have burnout, but the results were not statistically significant.

Figure 7 presents the funnel plot of the studies with data on psychiatric history (N = 3) (26, 30, 36). Using a random-effects model, the estimated PR was 4.60 (95% CI: 1.06–20.06). The prevalence of burnout during the COVID-19 pandemic was highly increased in those residents with a psychiatry history.


[image: Figure 7]
FIGURE 7
 Estimated prevalence ratio (PR) of burnout associated with psychiatry history in residents during COVID-19 pandemic.


Supplementary Table 2 provides a description of the results of all articles included in the systematic review that analyzed risk factors associated with burnout in residents during a pandemic, some of which were not included in the meta-analysis for different reasons (different factors, burnout tools, design, or statistics).



3.4.5 Publications bias results

Supplementary Figure 2 shows the funnel plot corresponding to the meta-analysis of the overall burnout prevalence. It does not show clear evidence of asymmetry and, hence, does not suggest publication bias. No funnel plot was drawn for the other meta-analyses because the number of studies included in these analyses was < 10 in all cases.





4 Discussion

The purpose of this systematic review was to synthesize and integrate the existing information related to the prevalence of burnout in residents and risk factors associated with the first wave of the COVID-19 pandemic. The systematic review included 23 observational studies involving 4,998 (34%) responders from 14 different countries, 71% of which were in direct contact with COVID-19 patients. A total of 87% of studies showed low-to-moderate risk of bias. We did not find publication bias. We could include 11 articles to study the pooled overall prevalence of burnout in residents during the first wave of the pandemic. The results of the funnel plot showed a pooled prevalence of 40% during a pandemic, with it being higher in North America (39%) than Europe (14%) or Asia (19%). In terms of specialties, residents of medical specialties (31%) were higher than surgical (27%) or other specialties (18%). Burnout in residents was more likely in those with a psychiatric history. We did not find any other sociodemographic or occupational risk factors associated with burnout in residents in this period.


4.1 Overall point prevalence

Surprisingly, the overall point prevalence of burnout during the COVID-19 pandemic found in the present review was similar to those figures reported in the systematic reviews before the pandemic (13, 14). Rodrigues et al.'s (13) systematic review with meta-analysis that included 26 cross-sectional studies from different countries, with ~5,000 residents of medical and surgical specialties evaluated with the MBI (1, found a global prevalence of 35.7% (95% CI: 26.8–43.5%). Low et al.'s (14) systematic review and meta-analysis included 61 cross-sectional and cohort observational studies, with more than 22,000 residents from different specialties and countries from Europe, Asia, and America, showing a global prevalence of burnout of 51.0% with the same tool (1 (95% CI: 45.0–57.0%). The results of our study were above the lower 95% CI of Lou's study and below the upper 95% CI of Rodrigues's study. Concerning the overall prevalence of MBI dimensions (EE, DP, and PA), in the review of Rodrigues et al. (13), 23 studies reported an overall prevalence rate of high EE of 38.9% (95% CI: 31.8–46.0%) and high DP of 43.6% (95% CI: 38.4–48.9%). The overall prevalence of low PA, studied in 20 articles, was 34.3% (95% CI: 21.3–47.2%). These figures would also be similar to those found in our study. Related to the overall prevalence of burnout in our study, medical specialties showed a little higher prevalence than surgical and other specialties, which is contrary to the results of Lou et al.'s (13) and Rodrigues et al.'s (12) studies before the pandemic period. During the COVID-19 pandemic, medical specialties were more on the frontline attending to COVID-19 patients. The overall prevalence in the North America continent was higher than in several European countries, which is in line with Low et al.'s study (13). However, we found less prevalence of burnout in Asian countries, opposite to Low et al.'s study, who found the highest overall prevalence in this continent. Our results may be explained due to the small number of Asian studies included.

From our review, the only study using the Copenhagen Burnout Inventory (CBI) (46) not included in the meta-analysis found a lower burnout prevalence during the pandemic than a previous assessment with the same tool and sample before the pandemic (34). Especially in personal exhaustion and professional exhaustion dimensions, associated to direct contact with COVID-19 patients.

Different factors could explain the similar burnout figures in residents found in our study during the first wave of the pandemic compared to pre-pandemic studies. The first factor may be indicative of a high level of resilience among residents during times of increased stress (34). But it can also be the effect of protective factors such as having more time to spend on reading/didactics, hobbies, or family/significant others due the reduction in usual clinical work or taking advantage of this period to carry out scientific work (28, 34). Either way, the pandemic situation has highlighted the importance of implementing wellness programs in institutions and their maintenance during times of health crisis (47, 48).

In our review, residents were more likely to burnout during the pandemic than other healthcare workers. However, we have to consider these data with great caution. We were able to make the comparison based only on the results of two studies. The studies included in the meta-analysis compared residents in training with other physicians (27, 43). Nevertheless, data from the literature show that other healthcare workers such as nursing professionals were one of the healthcare groups with the highest rates of burnout during the SARS-CoV-2 pandemic (49–51).



4.2 Potential risk factors
 
4.2.1 Sociodemographic factors
 
4.2.1.1 Gender

The number of physician women has increased in the last decades. Physician gender is a factor that has been proposed as a source of burnout, and some previous data suggested that women scored higher in the EE dimension than men, and men scored higher in DP and lower in PA dimensions (52). A recent systematic review of burnout and physician gender by Hoff and Lee (53) that included data from 45 studies from 2010 to 2019 showed that burnout is important both for female and male physicians, although women may experience it to a greater degree. Women had higher levels of EE dimension than men but authors did not find any evidence for gender differences in DP and PA dimensions (53). Some pieces of evidence suggest that the association between gender and burnout may vary among countries (54–56). In our review, 53.2% of the total residents were women and the differences were not statistically significant, which would imply that the pandemic affected the mental health of residents regardless of their gender.



4.2.1.2 Age

It was not possible to analyze the association between age and burnout due to the lack of included studies reporting both variables in the same way. However, as the range of age of the included studies varied between 24 and 35 years old, the analyses of young (R1-2) and older (R3-5) residents could include age variables plus occupational factors. The early years of the residency period (R1-2) seem to be highly associated with burnout during the pandemic but again differences were not statistically significant. Both groups young (R1-2) and older (R3-5) have different patterns of needs and different associated stress factors. In the youngest residents, inexperience and the sudden change from student life to working life, and in the oldest, the feeling of having the skills of a specialist, mentoring the younger ones, and having to face the job search soon may be relevant (57). During the pandemic, it appears that all years of residence were similarly affected by the additional stress associated with it.

Prior to the pandemic, in addition to the year of residence, a review by Low et al. found that the older age of residents was significantly associated with a higher prevalence of burnout (14). On the opposite, Rodrigues et al. found that being young was a risk factor for burnout in residents (13). At present, it is not known whether the age of residents or other factors associated with age predispose them to burnout syndrome (58), so further research may be needed in this area.



4.2.1.3 Civil status and care of children

Neither marital status nor having to care for children was a risk factor for resident physicians to present burnout during the pandemic in our study. Prior to the pandemic, being married or with a partner seemed to be a protective factor as well as the responsibility of caring for children against what could indicate an added stress factor (59). Parenting has a possible humanizing effect on residents, resulting in less detachment and depersonalization (60). In any case, these sociodemographic factors, as in our review, are not associated with the presence of burnout in most previous studies (61, 62).




4.2.2 Psychiatric history

A 30-year seminar longitudinal study in the community showed that workers with a lifetime mood disorder, mainly of mood and anxiety disorders, have a higher risk for subsequent burnout (63). Although many studies indicate that psychiatric history and anxious-depressive disorders are high in medical residents, they have not always been found to be the risk factors for developing burnout during the residency (57, 64). The two pre-pandemic meta-analyses in residents did not study this risk factor (13, 14).

Residents with psychiatry history had a four-time higher risk of burnout during the pandemic peak stress in our meta-analysis. This increase in risk suggests that the subgroup of residents with a psychiatry history should be monitored closely during residency to prevent burnout development (9, 24).



4.2.3 Occupational factors

The potential occupational risk factors measured in the different studies were very different from each other and difficult to synthesize the results (see Supplementary Figure 1).

Direct caring for COVID-19 patients was not a risk factor in our study for burnout in residents. In any case, the heterogeneity in the studies regarding the way this variable was assessed made it difficult to draw conclusions (direct contact vs. no-direct contact, number of hours/week, or COVID-19 patients attended…). In studies on other healthcare workers apart from residents (nurses, physicians,...), direct exposure to COVID-19 patients was a common risk factor for burnout (65–67).

The existence of clear protocols, the practical training regarding the protection measures, and the access and adequate use of PPE are all measures that ensure confidence and control, decreasing stress levels. Especially adequate PPE was demonstrated to protect against burnout in healthcare professionals during the pandemic (68). This review also points out these data (28, 44). However, each study assessed the topic in a different way.

Related to other occupational risk factors included in a single article, such as camaderie/support, increased work hours, interpersonal conflicts, or job satisfaction (26, 30, 33, 40), the data were not possible to be included in the meta-analysis.




4.3 Strengths and limitations

The strengths of this study were the inclusion of large samples of residents from national surveys, with a low-to-moderate risk of bias during the worldwide peak of the pandemic. However, our systematic review is not free of limitations. First, the most prevalent bias was the parameter of recruitment. Although most of the studies were nationals (including all possible candidates to participate), and none of the samples were random, some of the surveys used an opportunist sample or snowball recruitment. Second, there was a high variability between the response rates. Only five of the 23 included surveys had a satisfactory response rate (>60%). Web-based surveys have generally lower response rates than face-to-face or telephone interviews or mail surveys (69). Physicians as a professional group tend to present lower response rates than other collectives, and participation rates of 20% or less are not uncommon in web-based studies for physicians (70). Third, although the survey was anonymous in all cases, the participation was voluntary, meaning that it is possible that people more vulnerable were more likely to complete the survey, resulting in selection bias. Moreover, the cross-sectional design of studies made a causal relationship impossible, and as with all meta-analyses, there is always potential for publication bias as well as uncontrolled confounding variables. Finally, the results of the study cannot be generalized to all pandemic period as it refers only to the first wave frame. It would be very interesting to study the evolution of the overall prevalence and risk factors of burnout in residents during the complete COVID-19 pandemic period.



4.4 Conclusion

The prevalence of burnout in residents found in this systematic review and meta-analysis was similar to those obtained in the previous meta-analysis of burnout before the pandemic. Psychiatry history was associated with a higher risk of burnout in residents during the first wave of the COVID-19 pandemic, suggesting a high vulnerability of this subgroup of residents during the peak of the stress period.
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References/ Country/ Specialty Total Responders Age mean Year R N (%) Direct-care Burnout Newcastle

period survey setting eligible (SD)/median C19(D)/Non-D Ottawa
C19 (ND) N (%) score

Whithout comparator group

Alkhamees etal. (36) | Saudi Arabia Psychiatry 150 R 121 (80.1%) 24-28 (67.8%) 51 (42.1%) RI: 27 (22.3%) NA MBI-HSS 7
(March 15th-April National study 29-33 (31.4%) R2: 33 (27.3%)
23th, 2020) 34-38 (0.8%) R3: 32 (26.4%)

R4: 29 (24.0%)
Chow etal. (23) USA ORL 1551 R 119 (7.9%) NA 54 (45.4%) RI: 26 (21.8%) COVID-19 SMDM OQB 6
(March 31th-April National study R2: 24 (202%) cases/100.000 people:
6th, 2020) R3: 20 (16.8%) Low: 20 = 42

R4: 26 (21.9%) Medium: 20-40 = 46

R5:23 (19.3%) High: >40 =31
Farsi etal. (37) (May, | Saudi Arabia All 346 R 328 (94.8%) 279 (2.25) 169 (51.5%) RI: 81 (24.7%) 312 (95%) (D) MBI-HSS 7
2020) National study | specialties R2: 76 (23.2%)

R3: 76 (23.2%)
R4: 71 (216%)
R5: 24 (7.32%)

Kannampallil et al. USA All clinical 1,375 TR 393 (29%) T NA 218 (55%) T RI-RS 218 (55%) (D) PEI 6
(1) (April 10-25th, | Single center —261 (66.4%) R NA NA RI-R3 (80%) 175 (45%) (ND)
2020) —132 (30.7%) F NA NA
Khalafallah et al. (25) USA Neurosurgery 1,374R 167 (12.2%) <30: 28 (25.2%) 57 (34.2%) RI: 20 (18.0%) 102 (91.9%) (D) aMBI 6
(May, 2 weeks, 2020) | National study 111 30-40: 83 (74.8%) R2: 55 (49.5%) 9(8.1%) (ND)
complete response R3: 30 (27.0%)
R4: 6 (5.4%)
Kaplan etal. (26) USA All 991 TR 560 (56.6%) <35:512 (91.4%) 280 (50.2%) | <R3:207 (41.4%) 560 (100%) (D) Mini-Z 7
(April 14"-May 11th, | Single center specialties >35: 48 (8.6%) >R3:293 (58.6%)
2020)
Mendoga et al. (42) Brazil All 1,392R Not calculate 27.9 (3.0) 1,010 (72.5%) R1: 493 (35.4%) (69.8%) (D) OLBI 2
(April, 2020) Al teaching specialties (convenience R2: 407 (29.2%)
hospital sample) R3: 273 (19.6%)
(Sao Paulo) Ra: 153 (11%)
RS: 53 (3.8%)
R6: 13 (0.9%)
Mion et al. (30) France Anesthesia 1,055 R NA 27 2) (22-37) 609 (58%) NA 100% (D) MBI 5
(March 7-21th, 2020) National study (58%)
Dermatology
Others
Treluyer and France Pedriatrics 1,300 R 340 (26.1%) 27 (25-28) 285 (83.8%) RI:79 (23.2%) 136 (40.0%) (D) MBI-HSS 6
Tourneux (31) (Ist National study (79.5-87.6%) R2: 74 (21.8%) 204 (60.0%) (ND)
week of May, 2020) R3: 81 (23.8%)
R4: 96 (28.2%)
Cravero et al. (44) International All 1,420 TR Not caleulated <2592 (30.9%) TR 767 (54%) TR NA 623 (83%) R (D) aaMBI 5
(April 20th-May study* specialties™ 1,101 R (opportunistic 26-30: 664 (59%) TR NA 478 (75%) R (ND)
11th, 2020) 319F sampling >31: 378 (33.4%) TR NA 289 (53.7%) F (D)
strategy) 158 (11%) F (ND)
Khooduruth et al. Qatar All 640T 127 (20%) 25-30: 94 (74%) 48 (37%) RI1-R2: 71 (56%) 80 (63%) D ProQOL 6
(39) (May 17th-June | National study | specialties 30-35: 31 (24%) R3-R5: 57 (44%) 47 (27%) ND
16th, 2020) >35:2 (2%)

With comparator group

Aebischer et al. (32) Switzerland All 227R Not calculated 30 (28-32) 160 (70.5%) RI-R5 140 (61.7%) R (D) aaMBI 5
(May 9th—14th) Single center specialties 5508 (snowball 23 (21-24) 412 (75%) 51 (22.5%) R (ND)
recruitment) 160 (29%) S (D)
390 (71%) S (ND)

Al-Humadi etal. (45) USA All 478 TR 113 (50.2%) TR 30.15(2.76) TR 58 (51.3%) NA NA Two single 7
(March 24th-May Single center specialties 901 P 112 (49.8%) P 47.06 (3.01) P TR items MBI
15th, 2020) 71 (63.4%) P
Civantos et al. (27) USA ORL 1,614R 165 (10.22%) R 26-30: 93 (56.4%) R 76 (46.1%) R NA 135 (82%) R (D) Mini-Z 6
(April 14th—25th, National study 2,849 P 184 (6.46%) P 31-35: 66 (40.0%) R 61 (33.2%) P 25 (18%) R (ND) burnout
2020) >36: 6 (3.6%) R 125 (68%) P (D) assessment

26-30: 1 (0.5%) P 59 (32%) P (ND)

31-35: 48 (26.1%) P
>36: 135 (73.4%) P

Coleman etal. (28) USA Surgery 10,991 R 465 (4.2%) R 26-30:173 (37.6%) R | 247 (53%) R NA 381 (82%) R (D) aMBI 6
(July, 2020) National study 16,257 p* 695 (4.39%) P* 31-35: 241 (52%) R 298 (43%) O 84 (18%) (ND)

>36:51 (11%) R NA 473 (68%) P* (D)

26-30: 10 (29%) P* 220 (32%) P* (ND)

31-35: 168 (24%) P*
>36: 508 (74%) P*

Lasalvia etal. (33) Italy Medical 1,200 R 335(27.9%) R <36:633 (32.4%) T 1,471 (75%) T NA 492 (25.5%) (D)¥ MBI-GS 7
(April 21th-May 6th, Single center 4,740 0 1,626 (34.3%) O 36-55: 980 (50.1%) T
2020) 5940 T 1,961 (33.01%) T >55:343 (17.5%) T
Appiani et al. (43) Argentina All 40T 103 (34.1%) R 4325(12.0) T 48.7% T NA 138 (45.7%) T MBI 4
(May, 2020) Single center specialties 199 (65.9%) P**
305 (69.38%) T
Elghazally et al. (38) Egypt All 600T 67R 20-29: 89 (44.3%) T 131 (65.2%) T NA 63(31.3%) T MBI 5
(June-July, 2020) Single center specialties 134P 30-39:73 (36.3%) T
201T (35.5%) >40: 39 (19.4%) T
Bahadirli and Turkey All 629 emergency 153R 29 (27-35) T 142 (42.9%) T NA 100% MBI 5
Sagaltici (40) (July, Istanbul specialties in physicians 958
2020) University first line 83P
hospitals 331T (52.6%)

Before/during pandemic

Azizetal. (29) (before | USA General 7,378 R 1,102 (14.6%) NA NA R1:20% 776 (70.4%) (D) Single 4
July, 2020) National study | surgery approx. R2-3:41% 326 (29.6%) (ND) question
>year before R4-5:38.1% (MBI)
Degraeve et al. (34) Belgium Urology 126 R 62 (49.2%) 25-27: 15 (24%) NA R2: 15 (24.2%) 14 (22.5%) (D) CBI, CBIPro, 7
(April 29th-May 3th, National study Before/during 29-30: 37 (60%) R3: 15 (24.2%) and CBIP
2020) 31-35: 10 (16%) R4: 16 (25.8%) subscales.
29 (25-35) T R5: 5 (8.1%)

R6: 6 (17.7%)
Osama etal. (41) Pakistan Surgery 112R 97 (86.6%) 30.50 (3.58) 45 (40.2%) RI1: 17 (15.2%) NA dMBI 6
(before July, 2020) Single center Before/during R2:21 (18.8%)

R3: 25 (22.3%)
Rd: 25 (22.3%)
RS5: 24 (21.4%)

Poelmann et al. (35) Netherland Surgery 317R 317 B (81%) 32 (26-40) 47% R1-R6 48.6% (D) UBS 6
(December National study Before/during 313D (72%) 32(26-39) 45% R4: 68%
30th-January 31th

2019; April 19th-May

Sth, 2020)
3 residents USA=8(35%) | All=8 N= N = 4,998 (34%) 51.4% (<30 years) 53.2% women | 51% (Rl + R2) 71% (D) N=15MBI 6
Nationals = (35%) 235,230
12 (52%) Surgery =
5(22%)

W, Women; M, Men; EE, Emotional exhaustion; DP, Depersonalization; PA, Personal accomplishment; D, direct contact/COVID-19 patients; NDC, No direct contact; B, Burnout; O, Other health care professionals; E Fellows; P, Physicians; P*, Early career physicians;
P**, Emergency Physicians; R, Residents; S, Medical students; TR, Trainees (residents and fellows); T, Total participants; MBI, Maslash Burnout Inventory; aMBI, adapted MBI; aaMBI, Two single items from aMBI; dMBI, Dicotomizated MBI (yes/non); MBI-GS,
MBI-General Survey; MBI-HSS, MBI-Health Survey; Mini-Z Burnout assessment; CBI, The Copenhagen Burnout Inventory; CBIP, CBI Personal dimension; CBIPro, CBI Professional dimension; CBIR, CBI Inventory personal dimension; OQB, One-question of
Burnout; PEI, Stanford Professional Fulfillment Index; ProQOL, The Professional Quality of Life measure; SMDM, Shirom-Melamet Burnout Measure; UBS, Utrecht Burnout Scale.

*In the year before they were asked for burnout (aMBI).

***Three studies did not give the total number of residents.

¥ All total sample, including residents and other healthcare.
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