
Frontiers in Psychiatry

OPEN ACCESS

EDITED BY

Nuno Madeira,
University of Coimbra, Portugal

REVIEWED BY

Brigite Wildenberg,
Coimbra Hospital and University Center,
Portugal
Carolina Cabaços,
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Background: Mental health disorders, such as depression, can significantly

impact a physician’s well-being and the quality of care they provide. We

conducted a systematic review and meta-analysis to identify risk factors and to

estimate the prevalence of depression and depressive symptoms in physicians

prior to the COVID-19 pandemic.

Methods: This PRISMA 2020–compliant systematic review and meta-analysis

searched EMBASE, APA PsycINFO, and MEDLINE databases for studies published

between January 2002 and March 2020 (pre–COVID-19 period). Risk of bias was

assessed using a modified Newcastle-Ottawa Scale for cohort and cross-

sectional studies. We included studies of physicians where depression/

depressive symptoms were measured by either a validated questionnaire or

clinical diagnosis. The primary and secondary outcomes measures included

assessing the prevalence of depression/depressive symptoms, and whether

depression differed by pertinent risk factors (study design, sex, specialty,

training stage) in the literature prior to the COVID-19 pandemic.

Results: Forty-two studies from 14 countries involving 27,284 physicians (7,293

with depression or depressive symptoms) were included. The pooled prevalence

estimate was 34.2% (95% CI: 26.4-43.0%), with substantial heterogeneity

identified across studies (I2 = 98%). Most studies were cross-sectional surveys

(n=28) and cohort studies (n=14). A total of 13 different assessment methods

were used. We found no statistically significant difference in depression between

male and female physicians (OR: 0.78, 95% CI: 0.46, 131), and a slightly increased

rates in residents compared to staff physicians [pooled estimates of 36% (95% CI:

26-47%) and 29% (95% CI: 13-53%)]. Finally, 25 studies were deemed “High” risk

of bias, while the remaining 17 were “Low” risk.

Conclusions: In this review examining depression and depressive symptoms

among physicians, we report a pooled estimate of 34% prior to the COVID-19

pandemic. Due to the high degree of heterogeneity in study design and limited
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examination of key risk factors, limited conclusions can be made regarding the

true prevalence across the physicians, and how best to target interventions.

Systematic review registration: https://www.crd.york.ac.uk/prospero/,

identifier CRD42021232814.
KEYWORDS

depression, physicians, depressive symptoms, prevalence, systematic review &

meta-analysis
1 Introduction

Prior to the COVID-19 pandemic, mental illness was the

leading cause of global health-related burden (1). The onset of the

pandemic created an environment in which factors contributing to

poor mental health intensified, due to heightened uncertainty

surrounding the crisis. Many professionals, including but not

limited to frontline physicians, experienced burnout and

exhaustion during this stressful time period. While the pandemic

amplified these concerns across healthcare professions, physicians

represent a unique group given the high intensity demands of

clinical care and the psychologically taxing responsibilities of

patient care (2, 3). These conditions, which were already

prominent in the physician community prior to the pandemic,

are the beginning of a continuum that may lead to depressive

symptoms and an elevated risk of suicide (4–8). Furthermore,

depressive symptoms in physicians not only impact individual

well-being, but also have been associated with medical errors, and

low quality of patient care (9, 10). Early identification of high-risk

individuals may alleviate suffering, improve physician health and

well-being, and reduce leaves of absence.

Due to these factors, researchers have been interested in

understanding the impact of COVID-19 on mental illness. However,

no systematic reviews and meta-analyses to date have assessed the

prevalence of physician mental health, specifically depressive

symptoms, across all career stages prior to the COVID-19 pandemic.

A previous systematic review focusing exclusively on medical residents

found that 28.8% reported depressive symptoms (11). However,

whether this is consistent after the completion of medical training

and/or varies by age, sex, andmedical specialty remains unknown. This

study advances previous work by comprehensively examining the
; CES-D, Center for

ional survey; DASS-21,

nxiety and Depression

National Depression

isorder; MDI, Major

CS, Prospective cohort

E-MD, Primary Care

rt study.

02
extent of depressive symptoms in physicians and whether symptoms

differ by age, sex, training stage (residents, staff physicians), and

specialty, prior to the COVID-19 pandemic. Understanding the pre-

pandemic prevalence of depressive symptoms in physicians will

provide an essential baseline against which post-pandemic studies

can be compared, allowing for a clear assessment of the pandemic’s

long-term impact.
2 Methods

This systematic review and meta-analysis were developed based

on the Preferred Reporting Items for Systematic Review and Meta-

Analysis PRISMA-2020 checklist guidelines (Supplementary

Material). We registered this study PROSPERO International

Prospective Register of Systematic Reviews (ID CRD42021232814).
2.1 Inclusion/exclusion criteria

Studies of medical doctors, including residents, fellows, and staff

physicians from population-based cohort, cross-sectional, and

randomized control studies were included. The primary outcome

was depression or depressive symptoms, defined by a clinical

diagnosis, a validated questionnaire, or physician-administered scale.

Definitions of depression and depressive symptoms were determined

based on the terminology and criteria used in each included study. We

excluded articles i) where depression was assessed by a non-validated

measure, ii) case-control studies and iii) medical students, iv) non-

physician healthcare professionals, or v) in any language other than

English (for reviewer comprehension purposes).
2.2 Search strategy

We searched the following databases: Medline, EMBASE, and

APA PsycINFO (OVID interface) for articles from January 2002 until

March 2020. The study period was selected to reflect contemporary

literature in the area and shifts in physician demographics (more

females entering the physician workforce). Articles post-March 2020
frontiersin.org
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were excluded to establish the state of physician depression and

depressive symptoms prior to the COVID-19 pandemic. Articles

from grey literature were also excluded. The search strategy was

reviewed by a health science librarian with expertise in systematic

reviews (see Data Supplementary File).
2.3 Study records and data extraction

All relevant articles were reviewed by two independent

screeners (AF and SD) for inclusion and categorized as eligible,

ineligible, or possibly eligible. Any conflicts were reviewed by two

independent authors (ER and NC). Articles marked as ‘Yes’ had

their full texts retrieved and reviewed for final inclusion (based on

consensus between SD and HD). Following full-text screening, two

reviewers (HD and SD) independently extracted data from included

full-text articles and entered findings into a data extraction form.

Originally, our study aimed to study the available literature on
Frontiers in Psychiatry 03
MDD; however, it was found that most studies focused on

depression and depressive symptoms. Thus, a decision was made

to focus instead on the latter.

The following information was extracted: descriptive statistics

related to study location, year of publication, study design, age and

sex of participants, and level of training; number of individuals who

were assessed for depression or depressive symptoms; the number of

individuals who screened positive for depression or depressive

symptoms; any subgroup assessments where the results were

stratified by sex, age, or level of training; the method of assessment;

and cut-off scores for assessing depression or depressive symptoms.

No assumptions were made regarding missing data. After data

extraction, data extraction results were compared between

reviewers and consolidated into a final data sheet used for further

analysis. Conflicts at this stage were resolved through discussion

between the reviewers (SD and HD) responsible for extraction. The

Covidence Systematic Review Management Software (Covidence,

Melbourne, VIC, Australia) was used for screening (12).
FIGURE 1

PRISMA flow chart.
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TABLE 1 Study characteristics of the design, assessment methods and outcomes for included studies investigating depression and pressive symptoms in physician and resident populations.

Study design/MD Response Outcome
n of outcome Outcome n (%)

eening 2333 (29.6)

eening 2320 (30.1)

pression
As First Year: 45 (52); Second Year: 41
(48); Third Year: 23 (27)

eening 2354 (30.0)

eening 2510 (40.2)

eening 1210 (46.9)

eening 47 (31.5)

eening 88 (36.8)

eening 67 (55.4)

eening 52 (45.2)

ression; 5-7=Mild depression; 8-
te depression; ≥16=Severe 17 (18.8)

robable depression 25 (16.0)

pressive symptoms; 16-
depressive symptoms; >21=high
ymptoms

Total: 20 (33.4); Low: 16 (27.1); Medium:
3 (4.2); High: 1 (2.1)

Moderate or Severe Depression
Total: 62 (100.0); Moderate: 10 (16.1)
Severe: 52 (83.9)

ression; 5-7=Mild depression; 8-
te depression; ≥16=Severe

Total: 24 (36.4); Mild: 11 (16.7);
Moderate: 8 (12.1); Severe: 5 (7.6)

epression: Score >= 8
Beginning of residency: 2 (4.3)
End of first year: 14 (29.8)

ood of Depression: Score >= 4 116 (29.0)

epressed 21 (37.5)

ression; 16-21=mild to moderate
>21=major depression

Total: 63 (11.9); Minor/Moderate: 25 (4.7)
Major: 38 (7.2)
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Author, year Location
type

Sample (n)
rate (%) assessment

Definitio

Balch et al. (18) 2011* USA CSS/surgeons 7861 (missing n=63) 35.0 PRIME-MD Positive Scr

Balch et al. (19) 2010 * USA CSS/surgeon 7697 (missing n=53) 32.0 PRIME-MD Positive Scr

Campbell et al. (20) 2010* USA CSS/IM residents 86 48.0 PRIME-MD Score≥3=D

Dyrbye et al. (21) 2011 USA CSS/surgeons 7858 31.5 PRIME-MD Positive Scr

Dyrbye et al. (22) 2012 ^ USA CSS/surgeons 6240 28.7 PRIME-MD Positive Scr

Dyrbye et al. (23) 2014 USA
CSS/residents and
physicians

2581 22.5 PRIME-MD Positive Scr

West et al. (24) 2006 * USA PCS/IM residents 149 84.0 PRIME-MD Positive Scr

West et al. (25) 2009 USA PCS/IM residents 239 88.3 PRIME-MD Positive Scr

Gopal et al. (26) 2005 USA CSS/IM residents a 121 80.5 PRIME-MD Positive Scr

Shanafelt et al. (27)2002 USA CSS/IM residents 115 76.0 PRIME-MD Positive Scr

Cubero et al. (28) 2016 Brazil PCS/Oncology Fellows 50 100 BDI
0-4=No de
15=Modera
depression

Demir et al. (29) 2007 Turkey CSS/residents 156 75.0 BDI Score≥17=p

Peterlini et al. (30) 2002 Brazil CSS/residents 59 N/A BDI
<16=Low d
21=medium
depressive

Kim et al. (31) 2015 South Korea CSS/residents 62 N/A BDI Score >=16

Lin et al. (32) 2017 USA
PCS/general surgery
residents

66 63.0 BDI
0-4=No de
15=Modera
depression

Rosen et al. (33) 2019 US PCS/residents 47 80.0 BDI Moderate D

Ruitenburg et al. (34) 2012 Netherlands CSS 400 51.0 BDI High likelih

Govardhan et al. (35) 2012 USA CSS/OB/GYN residents 56 46.0 CES Score≥16=D

Goebert et al. (36) 2009 USA CSS/residents 532 64.0 CES
<16=No de
depression;
e

p

e

s

p

p
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TABLE 1 Continued

Study design/MD Response Outcome
of outcome Outcome n (%)

ssion; 16-21=mild to moderate
1=major depression

4 (12.9)

ressed 41 (32.8)

103 (59.9)

ing 33 (27.5)

ression 15 (10.7)

moderate, severe, and
re (no scores associated with 128 (27.7)

ssion 287 (43.9)

essed 76 (19.6)

essed 24 (19.5)

essed 298 (21.5)

obable depression; score
n

519 (30.5)

oderate: 25-29; Severe: 30+
Total: 607 (10.4); Mild: 50 (0.9);
Moderate: 135 (2.3); Severe: 422 (7.2)

e/Severe/Very severe
First year: Total: 88 (88.8); Mild: 34(33.3);
Moderate: 42 (42.2); Severe: 12 (12.1)
Third Year: Total: 74 (74.7); Mild: 27
(27.3); Moderate: 38 (38.4); Severe: 9 (9.1)

30 (30.3)

19 (15.1)

ession 66 (21.6)
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Author, year Location
type

Sample (n)
rate (%) assessment

Definition

Katz et al. (37) 2006 USA
PCS/Emergency
Medicine residents

31 62.0 CES
<16=No depr
depression; >

Becker et al. (38) 2006 USA
CSS/Obstetrics and
Gynecology residents

125 29.0 CES Score≥16=De

Yousuf et al. (39) 2011 Pakistan CSS/residents 172 82.7
Zung Self-rating
Depression Scale

N/A

Comin et al. (40) 2014 Spain RCS 120 N/A Clinical Interview Positive Scree

Yahaya et al. (41) 2018 Malaysia
CSS/Emergency
Medicine physicians

140 N/A DASS-21 Score>13=dep

Dave et al. (42) 2018 India CSS/residents 462 88.8 DASS-21
Normal, mild
extremely sev
it)

Magnavita et al. (43) 2014 Italy CSS/Radiologists 654 N/A
Goldberg’s Anxiety and
Depression Scales

Score≥4=depr

Brunsberg et al. (44) 2019
USA and
Canada

PCS/Pediatric Residents 388 72.0 HANDS Score≥9=Dep

Fahrenkopf et al. (45) 2008 USA PCS/residents 123 50.0 HANDS Score≥9=Dep

deOliveira et al. (46) 2013 USA
CSS/anesthesiology
residents

1384 54.0 HANDS Score≥9=Dep

Marzouk et al. (47) 2018 Tunisia CSS/residents 1700 77.0 HAD
Score 8-10=p
≥11=depressio

Wurm et al. (48) 2016 Austria CSS 5897 15.8 MDI Mild: 20-24; M

Rahmati et al. (49) 2019 Iran
PCS/Emergency
Medicine residents

99 100.0
Minnesota Multiphasic
Personality Inventory

Mild/Modera
depression

Cottler et al. (50) 2013 USA PCS 99 N/A
National Epidemiologic
Survey on Alcohol and
Related Condition

N/A

Mousa et al. (51) 2016 USA CSS/residents 126 24.4 PHQ-2 Score≥3=MD

Pereira-Lima et al. (52)
2015

Brazil CSS/residents 305 76.25 PHQ-4 Score≥3=Dep
e
2

p

n

,
e

e

r

r

r

r

t
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TABLE 1 Continued

Study design/MD Response
rate (%)

Outcome
assessment

Definition of outcome Outcome n (%)

72.8 PHQ-9
0-4=No depression; 5-9=Mild depression; 10-
14=Moderate depression; 15-19=Moderately
severe depression; ≥20=Severe depression

113 (75.8)

12.4 PHQ-9
Positive screening for depression: mild,
moderate, moderately severe, and severe

91 (69.5)

PHQ-9 Positive screening at 3 or 6 months 151 (12.4)

58.0 PHQ-9
Moderate Depression: 10-14
Moderately Severe: 15-19
Severe Depression: 20+

190 (25.7)

58.0 PHQ-9 Positive Screening 454 (19.5)

36.9 PHQ-9
0-4=No depression; 5-9=Mild depression; 10-
14=Moderate depression; 15-19=Moderately
severe depression; 20-27=Severe depression

114 (43.9)

46

Modified PHQ using
DSM-IV criteria for
depression and anxiety
symptoms

N/A 51 (20.0)

al Medicine; PRIME-MD, Primary Care Evaluation of Mental Disorders; BDI, Beck Depression Inventory; PHQ, Patient Health Questionnaire; CES, Center for
on Screening Day Scale; HAD, Hospital Anxiety and Depression Scale; DASS-21, Depression Anxiety Stress Scales-21; MDD, Major Depressive Disorder; MDI,
study had larger sample size from the same population. ^Excluded from Meta-Analysis except where the favored study did not provide sufficient information for
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Author, year Location
type

Sample (n)

Alshardi et al. (53) 2020 Saudi Arabia CSS/residents 149

Commander et al. (54) 2020 Africa CSS/surgeons 131

Kalmbach et al. (55) 2017 USA PCS/residents 933

Sen et al. (56)2010 USA PCS/residents 740

Sen et al. (57) 2013 USA PCS/IM residents 2323

Stoesser et al. (58) 2014 USA CSS/residents 260

Earle et al. (59) 2005 Canada
CSS/family medicine
residents

254

CSS, Cross-sectional survey; PCS, prospective cohort study; RCS, Retrospective cohort study; IM, Intern
Epidemiologic Studies Depression Scale; HANDS, Harvard Department of Psychiatry National Depress
Major Depression Inventory; N/A, Not Available. *Excluded for the purposes of Meta-Analysis as anothe
subgroup analysis on sex.
i
r
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2.4 Data synthesis

Categorization of depression and/or depressive symptoms was

heterogeneous in our screened articles. For the purposes of meta-

analyses, results of each study were treated as dichotomous

variables, with any instance of depression or depressive symptoms

considered as a positive screen. Pooled results were calculated for all

included studies and subgroups of study design, sex, specialty, and

training period. In studies examining the same study population,

only the study with the largest sample size was included. Random-

effects modelling was utilized to estimate a pooled prevalence of

depression or depressive symptoms based on the proportions

reported by each study. From these proportions, the Clopper-

Pearson method was used to derive confidence intervals (13). For

the purposes of calculating pooled odds ratio estimates, the Mantel-

Haenszel method was used to determine the weight of each study

and Knapp-Hartung adjustments were made for the random effects

model (14). In the case of prospective and retrospective cohort

studies that reported proportional estimates made throughout the
Frontiers in Psychiatry 07
course of the study, an overall period proportion was used.

Heterogeneity was assessed by the I1 statistic and X2 tests. In

addition, a single-study exclusion sensitivity analysis was done to

estimate the effect of each study on the pooled estimate. Results

were presented in the form of forest plots. All analyses were done

following Harrer et al.’s guide to Meta-Analysis and conducted

using R version 4.2.2 (R Foundation for Statistical Computing) with

RStudio (13, 15, 16). All statistical tests were 2-sided and used a

threshold of p<0.05.
2.5 Risk of bias assessment

To assess the quality of studies included in this review, the

modified version of the Newcastle-Ottawa Scale (NOS) was used for

both cohort and cross-sectional studies (17). NOS includes sections

to assess the selection, comparability with the general population,

and assessment of the outcome. The forms for the modified NOS

are included in the Data Supplementary File.
FIGURE 2

Forest plot on the overall prevalence of depressive symptoms.
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TABLE 2 Studies reporting depression and depressive symptoms in physicians and residents by specialty and stage of training.

Outcome Training stage
distribution

Outcome

12.9) Residents: 31 4 (12.9)

Residents: 126 19 (15.1)

Residents: 156 25 (16.0)

Residents: 260 114 (43.8)

19.5) Residents: 123 24 (19.5)

Residents: 2323 454 (19.5)

19.6) Residents: 388 76 (19.6)

: 298 (21.5) Residents: 1384 298 (21.5)

Residents: 305 66 (21.6)

Residents: 462 128 (27.7)

Residents: 1700 519 (30.5)

Gynecology:
Residents: 125 41 (32.8)

Residents: 115 52 (45.2)

6.4) Residents: 66 24 (36.4)

ine: 88 (36.8) Residents: 239 88 (36.8)

Gynecology:
Residents: 56 21 (37.5)

Residents: 62 62 (100.0)

ine: 105
Residents: 121 67 (55.4)

ine: 70 (47.0) Residents: 149 47 (31.5)

Residents: 172 103 (59.9)

(Continued)
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Author, year
assessment

Definition of outcome Specialty distribution Outcome

Katz et al. (37) 2006 CES
<16=No depression; 16-21=mild to moderate
depression; >21=major depression

Emergency: 31 Emergency: 4

Mousa et al. (51) 2016 PHQ-2 Score≥3=MDD N/A N/A

Demir et al. (29) 2007 BDI Score≥17=probable depression N/A N/A

Stoesser et al. (58) 2014 PHQ-9 Score≥10=Depression N/A N/A

Fahrenkopf et al. (45) 2008 HANDS Score≥9=Depressed Pediatrics: 123 Pediatrics: 24

Sen et al. (57) 2013 PHQ-9 Positive Screening N/A N/A

Brunsberg et al. (44) 2019 HANDS Score≥9=Depressed Pediatrics: 388 Pediatrics: 76

deOliveira et al. (46) 2013 HANDS Score≥9=Depressed Anesthesiology: 1384 Anesthesiolog

Pereira-Lima et al. (52) 2015 PHQ-4 Score≥3=Depression N/A N/A

Dave et al. (42) 2018 DASS-21
Normal, mild, moderate, severe, and
extremely severe (no scores associated with
it)

N/A N/A

Marzouk et al. (47) 2018 HAD
Score 8-10=probable depression; score
≥11=depression

N/A N/A

Becker et al. (38) 2006 CES Score≥16=Depressed Obstetrics and Gynecology: 125
Obstetrics and
41 (32.8)

Shanafelt et al. (27) 2002 PRIME-MD Positive Screening N/A N/A

Lin et al. (32) 2017 BDI
0-4=No depression; 5-7=Mild depression; 8-
15=Moderate depression; ≥16=Severe
depression

Surgeons: 66 Surgeons: 24 (

West et al. (25) 2009 PRIME-MD Positive Screening Internal Medicine: 239 Internal Medi

Govardhan et al. (35) 2012 CES Score≥16=Depressed Obstetrics and Gynecology: 56
Obstetrics and
21 (37.5)

Kim et al. (31) 2015 BDI Score >= Moderate or Severe Depression N/A N/A

Gopal et al. (26) 2005 PRIME-MD Positive Screening Internal Medicine: 227
Internal Medi
(46.3)

West et al. (24) 2006 * PRIME-MD Positive Screening Internal Medicine: 149 Internal Medi

Yousuf et al. (39) 2011
Zung Self-rating
Depression Scale

N/A N/A N/A
(

(

(

y

3

c

c

c
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TABLE 2 Continued

Outcome Training stage
distribution

Outcome

Residents: 149 113 (75.8)

Residents: 740 190 (25.7)

(13.6) Residents: 59 20 (33.9)

Residents: 933 115 (9.5)

(20.0) Residents: 254 51 (20.0)

Residents: 50 17 (34.0)

09
Residents: 86

As First Year: 45 (52);
Second Year: 41 (48); Third
Year: 23 (27)

8.8)
74.7)

Residents: 99
As First Year: 88 (88.8)
As Third Year: 74 (74.7)

Residents: 532; PGY1: 220;
PGY2: 84; PGY3: 96; PGY4:
62; PGY5+: 70

Total: 66 (12.4) &; PGY1: 24
(10.9); PGY2: 12(14.3);
PGY3: 14 (14.6); PGY4: 11
(17.8)
PGY5+: 5 (7.2)

Staff Physician: 5897 607 (10.3)

) Staff Physician: 140 15 (10.7)

)
34 (30.2)

Staff Physician: 7861
(missing n=63)

2333 (29.6)

1)
Staff Physician: 7748
(missing n=53)

2332 (30.0)

0) Staff Physician: 7858 2354 (30.0)

(Continued)
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Author, year
assessment

Definition of outcome Specialty distribution Outcome

Alshardi et al. (53) 2020 PHQ-9
0-4=No depression; 5-9=Mild depression; 10-
14=Moderate depression; 15-19=Moderately
severe depression; ≥20=Severe depression

N/A N/A

Sen et al. (56) 2010 PHQ-9
Moderate Depression: 10-14
Moderately Severe: 15-19
Severe Depression: 20+

N/A N/A

Peterlini et al. (30) 2002 BDI
<16=Low depressive symptoms; 16-
21=medium depressive symptoms; >21=high
depressive symptoms

Internal Medicine: 59 Internal Medicine:

Kalmbach et al. (55) 2017 PHQ-9 Positive screening at 3 or 6 months N/A N/A

Earle et al. (59) 2005

Modified PHQ using
DSM-IV criteria for
depression and anxiety
symptoms

N/A Family Medicine: 254 Family Medicine: 5

Cubero et al. (28) 2016 BDI
0-4=No depression; 5-7=Mild depression; 8-
15=Moderate depression; ≥16=Severe
depression

Oncology: 50 Oncology: 17 (34.0

Campbell et al. (20) 2010 PRIME-MD Score≥3=Depression Internal Medicine: 258
Internal Medicine:
(42.3)

Rahmati et al. (49) 2019
Minnesota Multiphasic
Personality Inventory

Mild/Moderate/Severe/Very severe depression Emergency: 99
As First Year: 88 (8
As Third Year: 74

Goebert et al. (36) 2009 CES
<16=No depression; 16-21=mild to moderate
depression; >21=major depression

N/A N/A

Wurm et al. (48) 2016 MDI
Mild: 20-24
Moderate: 25-29
Severe: 30+

N/A N/A

Yahaya et al. (41) 2018 Score>13=depression 30 (10.7) Emergency: 140 Emergency: 30 (10

Balch et al. (18) 2011 PRIME-MD Positive Screening
Oncologic Surgeons: 407
Other Surgeons: 7454

Oncologic: 99 (24.3
Other Surgeons: 22

Balch et al. (19) 2010 PRIME-MD Positive Screening Surgeons: 7697 Surgeons: 2320 (30

Dyrbye et al. (21) 2011 PRIME-MD Positive Screening Surgeons: 7858 Surgeons: 2354 (30
8

1

)

1
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TABLE 2 Continued

Outcome
of outcome Specialty distribution Outcome

Training stage
distribution

Outcome

ng Surgeons: 6240 Surgeons: 2510 (40.2) Staff Physicians: 6240 2510 (40.2)

ng for depression: mild,
erately severe, and severe

Surgeons: 129 Surgeons: 91 (70.5) Staff Physician: 131 91 (94.8)

of Depression: Score >= 4 N/A N/A
Residents: 184
Staff Physicians: 216

Residents: 57 (31.0)
Staff Physicians: 58 (27.0)

ng N/A N/A
Residents: 1701
Early Career Physicians:
880

Residents: 861 (50.6)
Early Career Physicians:
349 (39.7)

ession: Score >= 8 Internal Medicine: 47
Beginning of residency: 2
(4.3)
End of first year: 14 (29.8)

Residents: 47
Beginning of residency: 2
(4.3)
End of first year: 14 (29.8)

sion Radiology: 654 Radiology: 298 (21.5) Staff: 654 Staff: 298 (21.5)

study; PRIME-MD, Primary Care Evaluation of Mental Disorders; BDI, Beck Depression Inventory; PHQ, Patient Health Questionnaire; CES, Center for Epidemiologic Studies
creening Day Scale; HAD, Hospital Anxiety and Depression Scale; DASS-21, Depression Anxiety Stress Scales-21; MDD, Major Depressive Disorder; MDI, Major Depression
ple size from the same population. N/A, Not Available. &Due to issues with significant figure rounding, this estimated prevalence differed from that of expected in Table 1 (for the

D
h
aliw

al
e
t
al.

10
.3
3
8
9
/fp

syt.2
0
2
5
.16

2
75

0
7

Fro
n
tie

rs
in

P
sych

iatry
fro

n
tie

rsin
.o
rg

10
Author, year
assessment

Definition

Dyrbye et al. (22) 2012 PRIME-MD Positive Screen

Commander et al. (54) 2020 PHQ-9
Positive screen
moderate, mod

Ruitenburg et al. (34) 2012 BDI High likelihoo

Dyrbye et al. (23) 2014 PRIME-MD Positive Screen

Rosen et al. (33) 2006 BDI Moderate Dep

Magnavita et al. (43) 2014
Goldberg’s Anxiety and
Depression Scales

Score≥4=depre

CSS, Cross-sectional survey; PCS, prospective cohort study; RCS, Retrospective cohort
Depression Scale; HANDS, Harvard Department of Psychiatry National Depression S
Inventory. *Excluded for the purposes of Meta-Analysis as another study had larger sam
purposes of Meta-Analysis, the results from Table 1 used to ensure consistency).
i

i

d

i

r

s
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3 Results

3.1 Study characteristics

A total of 10,754 studies were identified using the search

strategy, with 7,306 abstracts being screened out after the removal

of duplicate articles. From there, 106 full-text articles were assessed

for inclusion, of which 64 articles were removed based on exclusion

criteria (Figure 1). Overall, 42 studies were included in this

systematic review, with 35 of these studies being utilized during

meta analyses. Included studies were published between 2002–2020

with the majority being from the United States, and the remaining

from Europe, Africa, South America, Asia, and the Middle East.

Most studies were cross-sectional (n=28), with the remainder being

cohort studies (n=14), which were primarily prospective cohort

studies (n=13) and one retrospective cohort study. Overall, using 35

studies encompassing 257,284 physicians with 7,293 screening

positive, the pooled estimated proportion of depression and

depressive symptoms was 34.2% (CI: 26.3-43.0%) with significant

heterogeneity (I2 = 98%) (Table 1, Figure 2). No difference in the

pooled estimates was noted with stratification by study design (cross

sectional surveys vs. cohort studies, Supplementary Figure 1).

The most common method of depression assessment were the

Primary Care Evaluation of Mental Disorders (PRIME-MD) with 10

studies (18–27), followed by the Patient Health Questionnaire

(PHQ), and its variations, with nine studies (51–59). The Beck

Depression Inventory (BDI) survey was used in seven studies (28–

34), while the Center for Epidemiologic Studies (CES) Depression
Frontiers in Psychiatry 11
Scale was used 4 times (35–38), the Harvard Department of

Psychiatry National Depression Screening Day Scale (HANDS) was

used in 3 studies (44–46), and the Depression Anxiety Stress Scales-

21 (DASS-21) was used in two studies (39, 40). Finally, the Zung Self-

Rating Depression Scale, the National Epidemiologic Survey on

Alcohol and Related Conditions, the Minnesota Multiphasic

Personality Inventory, the Hospital Anxiety and Depression Scale

(HAD), the Goldberg’s Anxiety and Depression Scales, the Major

Depression Inventory (MDI), and a clinical interview were used once

in the remaining studies (41–43, 47–50). Heterogeneity was observed

for defining depression or depressive systems within the same

method of assessment. For example, Demir et al. classified probable

depression with a score of 17, while Lin et al. defined 5–8 as mild

depression, 8–15 as moderate, and greater than 16 as severe

depression (29, 32). The studies utilizing the BDI instrument

reported 4 different cut-off scores for depression, while those using

the CES used a score of 16 or greater to define depression. Similar

differences were noted in studies using the Depression and Anxiety

Scales (DASS-21), with one study not reporting the cut-off scores but

instead only the various categories of depression. Studies reporting

the HANDS instrument consistently used the same cut-off score,

while the PHQ and its derivatives varied.
3.2 Studies by specialty

Twenty studies included participant-level data on medical

specialties. Internal medicine (n=6) (20, 24–27, 57) and surgery
TABLE 3 Studies reporting depression and depressive symptoms in physicians and residents by age and sex.

Author, year Location
Sex n (%)
male

Outcome
assessment

Definition of outcome Outcome
Age
distribution
n (%)

Outcome

Dyrbye et al. (60)
2011

USA 6815 (86.7) PRIME-MD Positive Screening
M: 2010 (29.5)
F: 344 (33)

N/A N/A

Yahaya et al. (41)
2018

Malaysia 56 (40.0) DASS-21 Score>13=depression
M: 8 (14.3)
F: 7 (8.3)

20-29: 62
30-39: 73
>=40: 5

20-29: 4 (6.2)
30-39: 11 (15.1)

>=40: 0

Stoesser et al.
(58) 2014

Utah, USA 126 (50.2) PHQ-9 Score≥10=Depression
M: 45 (35.7)
F: 47 (37.6)

Ruitenburg et al.
(34) 2012

Netherlands 189 (47.4) BDI
High likelihood of Depression:

Score >= 4
M: 47 (25.0)
F: 67 (32.0)

20-35: 170
36-45: 116
46-55: 64
>=56: 50

20-35: 49 (29.0)
36-45: 31 (27.0)
46-55: 19 (30.0)
>=56: 17 (34.0)

Alshardi et al.
(53) 2020

Jedah, Saudi
Arabia

70 (47.0) PHQ-9

0-4=No depression; 5-9=Mild
depression; 10-14=Moderate
depression; 15-19=Moderately
severe depression; ≥20=Severe

depression

M: 51 (72.9)
F: 62 (78.5)

<=26: 76
>26: 73

<=26: 55 (72.4)
>26: 53 (72.9)

Mousa et al. (51)
2016

New York,
USA

PHQ-2 Score≥3=MDD N/A

18-24: 158
25-30: 233
31-35: 53
36-45: 18

18-24: 29 (18.4)
25-30: 34 (14.6)
31-35: 9 (17.0)
36-45: 2 (11.1)

Demir et al. (29)
2007

Istanbul,
Turkey

63 (40.4) BDI Score≥17=probable depression
M: 4 (6.3)

W: 21 (22.6)
<29: 122
>30: 34

<29: 19 (15.6)
>30: 6 (17.6)
abbrev, meaning; *Insufficient/incomplete data to calculate and include in meta-analysis.
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(n=6) (18, 19, 21, 22, 32, 54) had the greatest number of studies,

followed by emergency medicine (n = 3) (31, 38, 42), ‘other’ specialties

(n=3), and pediatrics (n=2) (44, 45). The reported proportion of

depression or depressive symptoms among surgeons varied between

30-70.5 (18, 19, 32, 54). A similar trend was found for emergency

medicine physicians, with two studies showing lower levels of

depression (10.7-12.1%), and one reporting much higher prevalences

(88.8%) (37, 40, 48). Five of the six studies on internal medicine

residents reported relatively high proportions of depression (ranging

from 29.8-47.0%), whereas the remaining study found a lower

prevalence (13.6%) (20, 24–26, 30, 33). Isolated studies of oncologists

and general practitioners reported 34% and 21.5% affected by

depression or depressive symptoms, respectively (28, 59).

Pediatricians and obstetrics/gynecology each had two studies

conducted with 19.5-19.6% and 32.8-37.5% of physicians reporting

depression and depressive symptoms, respectively (35, 38, 44, 45). In

addition, 21.5% of participating anesthesiologists (n=1 study) and

43.9% of participating radiologists (n=1 study) were reported to have

depression or depressive symptoms (43, 46). Only one study stratified

depression by different specialties. This study, completed by Balch et al.,

found that oncologic surgeons reported lower levels of depression

relative to other surgeons (18) (Table 2).

After removing duplicate studies, surgeons (n=3) were found to

have the highest overall pooled estimate for depression at 45% (95%

CI: 26-66%) with a high degree of heterogeneity (I2 = 98%)

(Supplementary Figure 2). This was then followed by radiology

(n=1), with a pooled prevalence of 44% (95% CI: 40-48%), and

internal medicine (n=4), with a pooled prevalence of 39% (95% CI:

31-47%. The lowest prevalence of depression was seen in family

medicine and pediatrics, with pooled estimates of 20% (95% CI:15-

26%) and 20% (95% CI:16-23%), respectively.
3.3 Studies by sex

Six studies stratified rates of depression or depressive symptoms

by sex. Overall, a slightly higher proportion of female physicians

screened positive for depression or depressive symptoms (548/1634,

33.5%), compared to their male colleagues (2165/7319, 29.6%).

Furthermore, male physicians were less likely to report depressive

symptoms compared to female physicians (OR: 0.78, 95% CI: 0.46;

1.31, I2 = 37%) (Supplementary Figure 3). However, these results

were not consistent. Yahaya et al. found that female physicians had

a lower prevalence of depression (8.3%), compared to male

physicians (10.7% - Table 3).
3.4 Studies by level of training

Of the included studies, 30 reported on residents as the study

population (25 were included for meta-analysis due to duplicate

study populations, with eight including the year of training of

included residents), nine included fully trained staff physicians (five

were used in meta-analysis), and two included information on both

residents and physicians (Supplementary Figures 4, 5). One study
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that focused on fellows by Cubero et al. (included in resident

population) reported that 34.0% of medical oncology fellows were

depressed (28). There was large variability in the 28 studies

reporting on depression in residents (6% to 100%). This same

large range in depression was observed across all physician training

levels (10% to 70.5%; Table 2). Three studies reported depression

to decrease as physicians went through training, while one study

reported the opposite trend. The overall pooled estimate in studies

of residents was slightly higher at 36% (95% CI: 26-47%, I2 = 96%)

compared to 29% (95% CI: 13-53%, I2 = 100%) in physicians

(Supplementary Figures 4, 5). However, in the two studies

reporting both physicians and residents, no difference was noted

(OR: 0.66, 95% CI: 0.22;1.98, I2 = 5%) (Supplementary Figure 6).
3.5 Studies by age

Five studies reported depression physicians age. Four studies

reported higher levels of depression in older physicians (after

combining the 30–39 and >=40 age categories given by Yahaya

et al.) (29, 34, 40, 53). However, Ruitenburg et al. found lower levels

of depression in younger (20–35-year-old doctors) and older (>=56

years old) physicians than compared to their colleagues aged 36-55

(34). Conversely, Mousa et al. reported lower levels of depression

among older physicians compared to younger, with variability

between age categories (51) (Table 3). Due to the large

heterogeneity between the included studies and the lack of

individual participant data being reported, a meta-analysis was

not conducted.
3.6 Risk of bias assessment

A modified NOS was used for assessing the quality of both the

included cohort and cross-sectional studies (Supplementary Table 1).

Overall, 25 studies were marked as having a “High” risk of bias, while

17 were marked as being “Low” risk of bias. This was largely due to

many studies being conducted at a single institution, within a single

specialty, or with too small a sample size. Furthermore, many studies

used self-reported data, which increases the risk of bias.
4 Discussion

This systematic review and meta-analysis included 42 studies

encompassing data on more than 50,000 physicians. Variability in

study design was observed, with studies predominately being cross-

sectional surveys (n=28), prospective cohort (n=13), and retrospective

cohort studies (n=1), with a high degree of heterogeneity in methods to

assess depression. We found a pooled proportional estimate of 34.2%

(95% CI: 26.4-43.0%, 35 studies) among the reported literature. Few

studies reported key physician characteristics or provided direct

comparisons that could aid in the potential identification of

susceptible populations. Among specialties, surgeons reported the

highest proportion of depression/depressive symptoms, followed by
frontiersin.org
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emergency and internal medicine physicians. No significant differences

in depression were identified across physician age groups or by sex.

The studies included in this review utilized 13 different

assessment methods, including but not limited to the PRIME-MD,

BDI, and variations of the PHQ. While these methods have been

validated for assessing depression and depressive symptoms, different

cut-off scores were used between the studies observed. For example,

Demir et al. used the BDI with a cut-off score of at least 16 to state

than an individual has probable depression, while Lin et al. stated that

a score between 5–8 indicated mild depression; 8–15 indicated

moderate; and score greater than 16 indicated severe depression

despite using the same assessment method (29, 32). These

discrepancies in cut-off score limit the generalizability of each study

and inadvertently may exclude individuals with milder depression/

depressive symptoms. In addition, as highlighted by Mata et al., some

of these instruments have low specificity and therefore are more

commonly used as screening tools rather than clinician-administered

assessments (11). Moving forward, the adoption of a single

assessment method of screening with an established and strict cut-

off score in future studies would facilitate inter-study comparisons.

We report an estimated pooled proportion of 34.2% (95% CI:

26.4-43.0%), with all the meta-analyzed studies finding more than

10% of included individuals screened positive. This estimate is

higher than the prevalence previously reported byMata et al. among

residents (28.8%) (7),suggesting that studies published between

2015 and 2020 report a higher prevalence of depression in

physicians compared with studies conducted between 2002 and

2015. Our pooled proportion is higher than the estimated 4.4% of

the global population being affected with depression and may reflect

a true higher prevalence among physicians or the inclusion of less

severe depressive symptoms included in physician studies (61). It is

important to note that as our review included both clinically

diagnosed depression and self-reported depressive symptoms, the

pooled proportion is not directly comparable to global prevalence

estimates that are based solely on diagnosed depression. Due to

limitations of the current literature, a true estimate of the prevalence

of depression among the profession remains uncertain.

While all studies included sex in the form of descriptive statistics,

only six reported depression or depressive outcomes by sex. We

found no statistically significant differences in male compared to

female physicians (OR: 0.78; 95% CI: 0.46, 1.31); five studies showed

that female physicians were more likely to be depressed or have

depressive symptoms, while one study described the opposite trend

(21, 29, 34, 40, 53, 58). Among the general population, females have a

higher prevalence of depression than compared to males (62).

Reasons for this disparity among physicians specifically may be a

result of female physicians being less likely to report depression/

depressive symptoms due to concerns regarding competency or

career advancement, lack of time, or stigma (63).

When assessing resident physicians, we observed a slightly higher

estimate of depression and depressive symptoms (36%, 95% CI: 26-

47%) than compared to staff physicians (29%, 95% CI:13-53%).

However, only two studies provided information on both resident

and staff physicians, which found that staff physicians had lower odds

of being depressed than residents (OR: 0.66, 95% CI: 0.22, 1.98) (23,
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34). When following residents over the course of their training,

Rahmati et al. and Campbell et al. found that residents were less

likely to be depressed in the third year of residency compared to the

first (20, 48). However, when comparing the same populations, Rosen

et al. reported the opposite trend (33). Examining changes in

depression and depressive symptoms across ages could provide

insight into whether certain stages of medical training are

associated with higher risk. However, studies that reported age-

specific groups were scarce, with no clear discernable age periods

identified as higher risk. Longitudinal studies that follow physicians

throughout their careers would aid our understanding of the role of

depression and depressive symptoms across ages. This is especially

important to consider as research in the general population shows

that older individuals withmajor depressive disorder often experience

a worse disease course than younger individuals, suggesting the long-

term impact of depression in physicians may be especially severe if

symptoms continue into later career stages (60).

The rates of depression and depressive symptoms varied heavily

between specialties, with the highest reports being amongst

radiologists, surgeons, and internal medicine physicians.

Commander et al. found that 70.5% of surgeons surveyed were

depressed, while Dyrbye et al. found that 30.1% of surgeons were

depressed (21, 54). This may be the result of studies using different

assessment methods with varying cutoff scores, or due to differences

in practicing location and underlying and stress factors. In addition,

self-perceived stress, which serves as a key precursor to burnout and

depression, is reported to vary considerably between physician

specialties (50). Therefore, true differences in depression may

exist and require studies with direct comparison between

specialties to quantify. This information is important to the

medical profession as the identification of high-risk specialties

would facilitate directed screening and/or interventions to

promote improved well-being.

Finally, stigma surrounding psychological distress and mental

illness in healthcare is a significant consideration when assessing our

findings. Physicians may be reluctant to acknowledge or report

psychological distress (64–66). However, many of the included

studies were conducted in anonymized settings, which may have

encouraged more true reporting of depressive symptoms.

Simultaneously, it must also be considered that over the nearly two-

decade study period, there have been significant changes in attitudes

toward mental health within the healthcare profession. Changes in

increased awareness of mental health and decreased stigma may have

influenced both the experience and reporting of depressive symptoms

(67). These systematic changes may have contributed to variation in

prevalence rates across included studies.

There were several limitations identified in the observed literature

on depression and depressive symptoms prior to the COVID-19

pandemic. To begin, studies limited to distinct regions or specific

hospitals may be influenced by cultural or institutional factors that

are not generalizable to broader physician populations. Next, cross-

sectional survey studies, which were the most common study design

observed, are at increased risk for non-response bias. This may skew

prevalence estimates if those experiencing depressive symptoms were

either more or less likely to participate in studies. Next, the
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heterogeneity in cut-off scores limited the ability to pool or meta-

analyze our findings, as variation in individual thresholds introduces

uncertainty in comparisons across studies. In addition, the exclusion

of non-English studies and grey literature may introduce both

language and publication bias, thus leading to either an over- or

underestimation of true prevalence. As a result, these findings should

be interpreted with caution, as the prevalence estimates may not fully

capture unpublished or non-English language data. Furthermore, the

tools and definitions used were highly heterogenous, rendering cross

comparisons difficult, especially when considering the high

proportion of self-reported results. As such, the pooled prevalence

estimate reflects both clinically diagnosed depression and self-

reported depressive symptoms, based on how each study defined

and measured the outcome, which may contribute to variability and

limit comparability across studies. Additionally, the 18-year study

period spans a time of significant cultural and systemic changes in

healthcare, which may have influenced both the prevalence and

reporting of depressive symptoms Finally, a limitation of our meta-

analysis is the high degree of statistical heterogeneity observed across

studies (I² = 98%). This degree of heterogeneity suggests substantial

variability in the underlying data, which may be attributable to a

variety of factors such as differences in study populations, geographic

settings, measurement tools, and definitions of key variables.

Although we report a pooled prevalence estimate to provide an

overall effect measure, the presence of high heterogeneity limits the

generalizability of the pooled estimate; thus, it is important to

interpret this value with caution.
5 Conclusions

In this systematic review and meta-analysis examining

depression and depressive symptoms among physicians, we report

a pooled estimate of 34% prior to the COVID-19 pandemic. Most

studies were cross-sectional and survey based, with a large degree of

heterogeneity in the assessment tools used and defined cut-off scores.

Studies lacked appropriate stratification and comparison by age, sex,

physician specialty, and training stage, rendering the identification of

key subgroups at risk difficult. The information presented in this

review can serve as a baseline to compare changes that occurred in

physician depression and depressive symptoms as a result of the

COVID-19 pandemic. These findings underscore the need for

targeted multifaceted interventions, including screening policies,

workplace mental health initiatives, and support systems, uniquely

tailored to physicians’ sex, stage of training, and specialty. Further

population-based cohort studies with robust methodologies are

required to determine the true prevalence of depression within

physician populations.
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42. Comıń M, Braquehais MD, Valero S, Calvo N, Rosa AR, Casas M, et al. Inpatient
physicians and nurses with dual diagnosis: an exploratory study. J Dual Diagn. (2014)
10:156–61. doi: 10.1080/15504263.2014.933031

43. Magnavita N, Fileni A. Association of work-related stress with depression and
anxiety in radiologists. Radiol Med. (2014) 119:359–66. doi: 10.1007/s11547-013-0355-y

44. Brunsberg KA, Landrigan CP, Garcia BM, Petty CR, Sectish TC, Simpkin AL,
et al. Association of pediatric resident physician depression and burnout with harmful
medical errors on inpatient services. Acad Med. (2019) 94:1150–6. doi: 10.1097/
ACM.0000000000002778

45. Fahrenkopf AM, Sectish TC, Barger LK, Sharek PJ, Lewin D, Chiang VW, et al.
Rates of medication errors among depressed and burnt out residents: prospective
cohort study. BMJ. (2008) 336:488–91. doi: 10.1136/bmj.39469.763218.BE

46. de Oliveira GS, Chang R, Fitzgerald PC, AlmeidaMD, Castro-Alves LS, Ahmad S, et al.
The prevalence of burnout and depression and their association with adherence to safety and
practice standards. Anesth Analg. (2013) 117:182–93. doi: 10.1213/ANE.0b013e3182917da9

47. Wurm W, Vogel K, Holl A, Ebner C, Bayer D, Mörkl S, et al. Depression-burnout
overlap in physicians. PloS One. (2016) 11:e0149913. doi: 10.1371/journal.pone.0149913

48. Rahmati F, Safari S, Hashemi B, Baratloo A, Khosravi Rad R. Prevalence of
depression and personality disorders in the beginning and end of emergency medicine
residency program; a prospective cross sectional study.Arch Acad EmergMed. (2019) 7:e5.

49. Cottler LB, Ajinkya S, Merlo LJ, Nixon SJ, Ben Abdallah A, Gold MS. Lifetime
psychiatric and substance use disorders among impaired physicians in a physicians
health program. J Addict Med. (2013) 7:108–12. doi: 10.1097/ADM.0b013e31827fadc9
frontiersin.org

https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi.org/10.3390/jcm14072263
https://doi.org/10.1016/j.mayocp.2017.09.008
https://doi.org/10.1016/j.jpsychires.2019.08.002
https://doi.org/10.1111/joim.12752
https://doi.org/10.1016/j.jad.2013.01.004
https://doi.org/10.1016/j.jad.2022.06.047
https://doi.org/10.1016/j.jad.2022.06.047
https://doi.org/10.1097/ACM.0000000000001736
https://doi.org/10.1097/ACM.0000000000001736
https://doi.org/10.1001/jamanetworkopen.2019.16097
https://doi.org/10.7812/TPP/23.015
https://doi.org/10.1001/jama.2015.15845
https://www.covidence.org/
https://doi.org/10.1201/9781003107347
https://www.routledge.com/Doing-Meta-Analysis-with-R-A-Hands-On-Guide/Harrer-Cuijpers-Furukawa-Ebert/p/book/9780367610074
https://www.routledge.com/Doing-Meta-Analysis-with-R-A-Hands-On-Guide/Harrer-Cuijpers-Furukawa-Ebert/p/book/9780367610074
https://www.R-project.org/
http://www.posit.co/
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1245/s10434-010-1369-5
https://doi.org/10.1016/j.jamcollsurg.2010.06.393
https://doi.org/10.1097/ACM.0b013e3181f0c4e7
https://doi.org/10.1001/archsurg.2010.310
https://doi.org/10.1001/archsurg.2012.835
https://doi.org/10.1097/ACM.0000000000000134
https://doi.org/10.1001/jama.296.9.1071
https://doi.org/10.1001/jama.2009.1389
https://doi.org/10.1001/archinte.165.22.2595
https://doi.org/10.1001/archinte.165.22.2595
https://doi.org/10.7326/0003-4819-136-5-200203050-00008
https://doi.org/10.1007/s13187-015-0850-z
https://doi.org/10.1046/j.1365-2923.2002.01104.x
https://doi.org/10.15441/ceem.15.002
https://doi.org/10.1016/j.amjsurg.2016.10.017
https://doi.org/10.1097/00001888-200601000-00020
https://doi.org/10.1186/1472-6963-12-292
https://doi.org/10.1186/1472-6963-12-292
https://doi.org/10.1097/ACM.0b013e31819391bb
https://doi.org/10.1197/j.aem.2005.10.009
https://doi.org/10.1197/j.aem.2005.10.009
https://doi.org/10.1016/j.ajog.2006.06.075
https://doi.org/10.4103/ijsp.ijsp_72_17
https://doi.org/10.5847/wjem.j.1920-8642.2018.03.003
https://doi.org/10.5847/wjem.j.1920-8642.2018.03.003
https://doi.org/10.1080/15504263.2014.933031
https://doi.org/10.1007/s11547-013-0355-y
https://doi.org/10.1097/ACM.0000000000002778
https://doi.org/10.1097/ACM.0000000000002778
https://doi.org/10.1136/bmj.39469.763218.BE
https://doi.org/10.1213/ANE.0b013e3182917da9
https://doi.org/10.1371/journal.pone.0149913
https://doi.org/10.1097/ADM.0b013e31827fadc9
https://doi.org/10.3389/fpsyt.2025.1627507
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Dhaliwal et al. 10.3389/fpsyt.2025.1627507
50. Marzouk M, Ouanes-Besbes L, Ouanes I, Hammouda Z, Dachraoui F, Abroug F.
Prevalence of anxiety and depressive symptoms among medical residents in Tunisia: a
cross-sectional survey. BMJ Open. (2018) 8:e020655. doi: 10.1136/bmjopen-2017-
020655

51. Mousa OY, Dhamoon MS, Lander S, Dhamoon AS. The MD blues: under-
recognized depression and anxiety in medical trainees. PloS One. (2016) 11:e0156554.
doi: 10.1371/journal.pone.0156554

52. Pereira-Lima K, Loureiro SR. Burnout, anxiety, depression, and social skills in
medical residents. Psychol Health Med. (2015) 20:353–62. doi: 10.1080/
13548506.2014.936889

53. Alshardi A, Farahat F. Prevalence and predictors of depression among medical
residents in western Saudi Arabia. J Clin Psychol Med Settings. (2020) 27:746–52.
doi: 10.1007/s10880-019-09667-7

54. Commander SJ, Ellis D, Williamson H, Nthele M, Dube T, Mutabdzic D, et al.
Predictors of burnout and depression in surgeons practicing in east, central, and
southern africa. J Surg Res. (2020) 255:536–48. doi: 10.1016/j.jss.2020.04.038

55. Kalmbach DA, Arnedt JT, Song PX, Guille C, Sen S. Sleep disturbance and short
sleep as risk factors for depression and perceived medical errors in first-year residents.
Sleep. (2017) 40. doi: 10.1093/sleep/zsw073

56. Sen S, Kranzler HR, Krystal JH, Speller H, Chan G, Gelernter J, et al. A
prospective cohort study investigating factors associated with depression during
medical internship. Arch Gen Psychiatry . (2010) 67:557. doi: 10.1001/
archgenpsychiatry.2010.41

57. Sen S, Kranzler HR, Didwania AK, Schwartz AC, Amarnath S, Kolars JC, et al.
Effects of the 2011 duty hour reforms on interns and their patients. JAMA Intern Med.
(2013) 173:657. doi: 10.1001/jamainternmed.2013.351

58. Stoesser K, Cobb NM. Self-treatment and informal treatment for depression
among resident physicians. Fam Med. (2014) 46:797–801.
Frontiers in Psychiatry 16
59. Earle L, Kelly L. Coping strategies, depression, and anxiety among ontario family
medicine residents. Can Fam Physician. (2005) 51:242–3.

60. Schaakxs R, Comijs HC, Lamers F, Kok RM, Beekman ATF, Penninx BWJH.
Associations between age and the course of major depressive disorder: a 2-year
longitudinal cohort study. Lancet Psychiatry. (2018) 5:581–90. doi: 10.1016/S2215-
0366(18)30166-4

61. World Health Organization. Mental health BH and SU (MSD. In: Depression
and other common mental disorders Geneva, Switzerland (2017). Available online at:
https://www.who.int/publications/i/item/depression-global-health-estimates (Accessed
December 01, 2024).

62. Albert PR. Why is depression more prevalent in women? J Psychiatry Neurosci.
(2015) 40:219–21. doi: 10.1503/jpn.150205

63. Gold KJ, Andrew LB, Goldman EB, Schwenk TL. I would never want to have a
mental health diagnosis on my record”: A Survey of Female Physicians on Mental
Health Diagnosis, Treatment, and Reporting. Gen Hosp Psychiatry. (2016) 43:51–7.
doi: 10.1016/j.genhosppsych.2016.09.004

64. Rátiva Hernández NK, Carrero-Barragán TY, Ardila AF, Loaiza H, Molina-
Riascos AF, Peña-Ballesteros DY, , et al. Factors associated with suicide in physicians: a
silent stigma and public health problem that has not been studied in depth. Front
Psychiatry. (2023) 14:1222972. doi: 10.3389/fpsyt.2023.1222972

65. Brower KJ. Professional stigma of mental health issues: physicians are both the
cause and solution. Acad Med. (2021) 96:635–40. doi: 10.1097/ACM.0000000000003998

66. Mehta SS, Edwards ML. Suffering in silence: mental health stigma and
physicians’ Licensing fears. Am J Psychiatry Residents’ J. (2018) 13:2–4. doi: 10.1176/
appi.ajp-rj.2018.131101

67. Pescosolido BA, Halpern-Manners A, Luo L, Perry B. Trends in public stigma of
mental illness in the US, 1996-2018. JAMA Netw Open. (2021) 4:e2140202.
doi: 10.1001/jamanetworkopen.2021.40202
frontiersin.org

https://doi.org/10.1136/bmjopen-2017-020655
https://doi.org/10.1136/bmjopen-2017-020655
https://doi.org/10.1371/journal.pone.0156554
https://doi.org/10.1080/13548506.2014.936889
https://doi.org/10.1080/13548506.2014.936889
https://doi.org/10.1007/s10880-019-09667-7
https://doi.org/10.1016/j.jss.2020.04.038
https://doi.org/10.1093/sleep/zsw073
https://doi.org/10.1001/archgenpsychiatry.2010.41
https://doi.org/10.1001/archgenpsychiatry.2010.41
https://doi.org/10.1001/jamainternmed.2013.351
https://doi.org/10.1016/S2215-0366(18)30166-4
https://doi.org/10.1016/S2215-0366(18)30166-4
https://www.who.int/publications/i/item/depression-global-health-estimates
https://doi.org/10.1503/jpn.150205
https://doi.org/10.1016/j.genhosppsych.2016.09.004
https://doi.org/10.3389/fpsyt.2023.1222972
https://doi.org/10.1097/ACM.0000000000003998
https://doi.org/10.1176/appi.ajp-rj.2018.131101
https://doi.org/10.1176/appi.ajp-rj.2018.131101
https://doi.org/10.1001/jamanetworkopen.2021.40202
https://doi.org/10.3389/fpsyt.2025.1627507
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Depression and depressive symptoms in physicians prior to the COVID-19 pandemic: a systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Inclusion/exclusion criteria
	2.2 Search strategy
	2.3 Study records and data extraction
	2.4 Data synthesis
	2.5 Risk of bias assessment

	3 Results
	3.1 Study characteristics
	3.2 Studies by specialty
	3.3 Studies by sex
	3.4 Studies by level of training
	3.5 Studies by age
	3.6 Risk of bias assessment

	4 Discussion
	5 Conclusions
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


