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Abstract

Background

AU : Pleaseconfirmthatallheadinglevelsarerepresentedcorrectly:The Coronavirus Disease 2019 (COVID–19) pandemic has exacerbated mental health chal-

lenges among physicians and non–physicians. However, it is unclear if the worsening men-

tal health among physicians is due to specific occupational stressors, reflective of general

societal stressors during the pandemic, or a combination. We evaluated the difference in

mental health and addictions health service use between physicians and non–physicians,

before and during the COVID–19 pandemic.

Methods and findings

We conducted a population–based cohort study in Ontario, Canada between March 11,

2017 and August 11, 2021 using data collected from Ontario’s universal health system. Phy-

sicians were identified using registrations with the College of Physicians and Surgeons of

Ontario between 1990 and 2020. Participants included 41,814 physicians and 12,054,070

non–physicians. We compared the first 18 months of the COVID–19 pandemic (March 11,

2020 to August 11, 2021) to the period before COVID–19 pandemic (March 11, 2017 to Feb-

ruary 11, 2020). The primary outcome was mental health and addiction outpatient visits
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overall and subdivided into virtual versus in–person, psychiatrists versus family medicine

and general practice clinicians. We used generalized estimating equations for the analyses.

Pre–pandemic, after adjustment for age and sex, physicians had higher rates of psychia-

try visits (aIRR 3.91 95% CI 3.55 to 4.30) and lower rates of family medicine visits (aIRR

0.62 95% CI 0.58 to 0.66) compared to non–physicians. During the first 18 months of the

COVID–19 pandemic, the rate of outpatient mental health and addiction (MHA) visits

increased by 23.2% in physicians (888.4 pre versus 1,094.7 during per 1,000 person–years,

aIRR 1.39 95% CI 1.28 to 1.51) and 9.8% in non–physicians (615.5 pre versus 675.9 during

per 1,000 person–years, aIRR 1.12 95% CI 1.09 to 1.14). Outpatient MHA and virtual care

visits increased more among physicians than non–physicians during the first 18 months of

the pandemic. Limitations include residual confounding between physician and non–physi-

cians and challenges differentiating whether observed increases in MHA visits during the

pandemic are due to stressors or changes in health care access.

Conclusions

The first 18 months of the COVID–19 pandemic was associated with a larger increase in

outpatient MHA visits in physicians than non–physicians. These findings suggest physicians

may have had larger negative mental health during COVID–19 than the general population

and highlight the need for increased access to mental health services and system level

changes to promote physician wellness.

Author summary

Why was this study done?

• The Coronavirus Disease 2019 (COVID–19) pandemic has had adverse impacts on the

mental health of health care workers and the general population.

• There is limited evidence of how changes in health care visits for mental health by physi-

cians during COVID–19 compared to changes in non–physicians.

• Additionally, there is limited evidence on whether there were differences in mental

health visits between physicians and non–physicians pre–pandemic.

What did the researchers do and find?

• We linked registration data for all practicing physicians in Ontario, Canada to health

administrative data capturing all outpatient and hospital–based mental health visits

between March 2017 and August 2021 and compared changes in visits for physicians

and non–physicians pre–and post–pandemic.

• Our study included 41,814 physicians and 12,054,070 non–physicians. Pre–pandemic,

after adjusting for age, sex, and place of residence, physicians had comparable overall

rates of outpatient mental health and addiction (MHA) to non–physicians but had
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higher rates of outpatient MHA visits to psychiatrists and lower rates of outpatient

MHA visits to family physicians.

• During the first 18 months of the COVID–19 pandemic, the rate of outpatient MHA

visits increased by 23.2% in physicians (888.4 pre versus 1,094.7 during per 1,000 per-

son–years) compared to 9.8% in non–physicians (615.5 pre versus 675.9 during per

1,000 person–years) with much larger increases in virtual care visits in physicians than

non–physicians.

What do these findings mean?

• The findings raise concern that the mental health of physicians may have been more

negatively impacted during the COVID–19 pandemic than the general population.

• Alternatively, changes in perceptions of stigma and improved access to health care may

have increased use of mental health services for physicians.

• Overall, greater interventions aimed at reducing occupation stressors and workplace

mental health promotion are indicated.

Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic has exacerbated mental health chal-

lenges among physicians. Physicians have self-reported high levels of anxiety, depression,

burnout, and stress during the COVID-19 pandemic [1–5]. A US multicenter survey of physi-

cians from May to October 2020 (n = 3,128) found that a quarter (25%) had anxiety, a third

(30%) were stressed, and almost half reported burnout [4]. In Canada, the Canadian Medical

Association’s National Physician Health Survey in November 2021 (n = 4,121) found that 59%

of survey respondents reported that their mental health had worsened since the onset of the

pandemic [5]. During COVID-19, physicians have faced specific stressors, including increased

risk of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection [6], short-

ages in protective equipment [7], changes to workloads, presenteeism (working in poor mental

or physical health) [8], and being in situations that invoke moral distress (i.e., when resource

shortages prevent one from providing the usual standard of care) [9]. We previously reported

a 27% increase in outpatient visits for mental health and addiction (MHA) for Ontario physi-

cians during the first year of the COVID-19 pandemic compared to the year pre-pandemic

[10].

While evidence suggests that physicians’ mental health has worsened during the COVID-19

pandemic, data suggests that the pandemic has impacted the general population’s mental

health [11–17]. A study of the US general population found that self-reported mental health

worsened as the pandemic continued: with 33.0% of respondents in September 2020 reporting

symptoms of anxiety and depression compared to 30.9% in June 2020 [15]. In Canada, a

repeated cross-sectional survey found that the percent of individuals aged 18 years and older

who screened positive for symptoms of depression, anxiety, or posttraumatic stress disorder

increased from 21% in the fall of 2020 to 25% in the spring of 2021 [11]. Importantly, compar-

ing pre-pandemic differences and pandemic changes in physician and non-physician mental
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health has 2 primary challenges. First, most evidence is from cross-sectional surveys, which

cannot directly compare mental health outcomes before the pandemic to during the pandemic.

Consequently, apparent changes in rates of mental health distress may reflect a methodological

change (e.g., a different study population or measure) or a COVID-19 impact. Second, few sur-

vey studies pre-pandemic [18,19] and none during the pandemic have directly compared

MHA of physicians and non-physicians, which limits comparability due to potential differ-

ences in sampling, questions posed, and outcomes (e.g., physician surveys measuring burnout

versus public surveys reporting depression). Consequently, it is unclear if the worsening men-

tal health among physicians is due to specific occupational stressors, reflective of general socie-

tal stressors during the pandemic, or a combination. In addition, it is unclear how physician

mental health and use of mental health services compares to the general public, both before

and during COVID [18,19].

To address these gaps, we used population-level health administrative data to compare phy-

sicians’ mental health service use to the general public in Ontario, Canada. These databases

capture essentially all outpatient visits to a physician and emergency department visits and

hospitalizations through the provinces single-payer universal health system. This approach

allowed us to longitudinally compare mental health service use changes in physicians and non-

physicians and adjust for differences in age and sex. We specifically focused on differences in

rates of MHA visits between physicians and non-physicians pre-pandemic and their changes

during the pandemic. In addition, we examined differences in visit type (psychiatry, family

medicine), in-person versus virtual visits, and acute care visits, as the COVID-19 pandemic led

to policy changes that increased access to outpatient virtual care services by renumerating

much broader use of telephone and virtual-based care [20]. Given physician-specific occupa-

tional stressors, we hypothesize that increases in MHA visits during the COVID-19 pandemic

compared to the pre-pandemic period would be greater for physicians relative to non-

physicians.

Methods

Study design and setting

We conducted a population-based open cohort study in the province of Ontario, Canada’s

most populous province (n = 14.7 million in 2020). We included all Ontario residents aged 18

to 105 years eligible for the province’s single-payer universal health insurance—Ontario Health

Insurance Plan (OHIP) between March 11, 2017 and August 11, 2021. Our study time frame

covers the 3 years before the COVID-19 pandemic (March 11, 2017 to March 10, 2020) and

the first 18 months of the pandemic (March 11, 2020 to August 11, 2021). We followed the

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines

(see S1 Checklist).

Data sources

We obtained a list of all physicians registered with the College of Physicians and Surgeons of

Ontario (CPSO). Physicians (including residents and fellows) must register with the CPSO to

practice medicine in Ontario. CPSO physician registry data were de-identified and linked to

health administrative data held at ICES (S1 Text). ICES is an independent, non-profit research

institute whose legal status under Ontario’s health information privacy law allows it to collect

and analyze health care and demographic data, without consent, for health system evaluation

and improvement. We obtained data on health outcomes and demographic characteristics

from 7 individual-level databases linked using unique encoded identifiers and analyzed at
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ICES (S1 Text). Our prospective dataset creation plan is available online (S1 Dataset Creation

Plan).

Population

We assessed cohort eligibility between March 11, 2017 and August 11, 2021. The cohort was

derived using monthly intervals; individuals contributed to the cohort for only their eligible

months. We identified 43,058 unique physicians alive and living in Ontario during our study.

Our final open cohort included 41,814 unique physicians, residents, and fellows (1,244 physi-

cians excluded for being OHIP ineligible, missing the date of last contact (DOLC), or did not

access OHIP insured services in the past 5 years). We identified 14,622,440 non-physician

Ontario residents aged 18 years and older, alive and living in Ontario during our study. Our

final open cohort included 12,054,070 unique non-physicians (1,914,518 excluded for being

OHIP ineligible, missing DOLC, or not accessing OHIP insured services in the past 5 years).

See S1 Fig for the cohort build.

Exposures

Physician status. All individuals registered with the CPSO were considered physicians,

and all other individuals were considered non-physicians.

COVID-19 pandemic. We considered the COVID-19 pandemic to begin on March 11,

2020 (World Health Organization declaration of the pandemic). For statistical analysis, we

divided our study into 36 pre-COVID-19 pandemic monthly intervals (March 11, 2017 to Febru-

ary 11, 2020) and 18 COVID-19 pandemic monthly intervals (March 11, 2020 to August 11,

2021). The first 18 months of the COVID-19 pandemic in Ontario were broadly characterized

by 3 “waves” of infections and consequent burden on the health system (March 2020 to May

2020, mid-September 2020 to February 2021, and March 2021 to May 2021) with 2 periods of

relatively lower levels of infections (June 2020 to September 2020 and June 2021 to August 2021)

[21]. Vaccines in Ontario became available to health care workers in the highest risk settings and

residents of long-term care facilities starting in mid-December 2020 with a broader roll out of

vaccines to health care workers and the general population starting in March/April 2020 [21].

Outcomes

Our primary outcome was a composite of outpatient visits (including in-person, virtual care,

and telemedicine) with a family physician or psychiatrist related to MHA diagnosis (S2 Text

and S1 Table). We defined MHA outpatient visits using previously validated definitions [22].

All outpatient visits to psychiatrists were considered MHA-related visits. We considered visits

to a family physician an MHA visit if the visit included suitable MHA diagnostic or fee code.

As secondary outcomes, we compared outpatient visits by physician specialty (family medicine

versus psychiatry) and visit type (in-person versus virtual care and telemedicine) along with

acute care MHA visits. Acute care visits (e.g., ED visits or hospitalizations) for MHA were

identified when an ICD-10 diagnostic code from a validated definition was listed as the main

or most responsible diagnosis for the visit [22].

Covariates

We included covariates of individuals’ age, sex, place of residence (i.e., living in urban or rural

regions), and neighborhood income groups (quintiles using Statistics Canada census data)

[23]. Data for the above covariates was complete except for income quintile that was missing

for 0.5% of physicians and 0.3% of non-physicians. Physicians were missing data for income
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were assigned to the richest income quintile neighborhood and non-physicians with missing

data for income were excluded from regression models. We also obtained physician specialty

information for all physicians (S2 Table). We included a descriptor of previous mental health

history (�1 MHA outpatient, MHA ED visit, or MHA hospitalizations in the prior 2 years).

Data on race and ethnicity was not included as individual-level data are not available at ICES.

Statistical analysis

We presented the aggregate count of visits and the crude and age-sex standardized rates (stan-

dardized using single year groups) per 1,000 person-years for all individuals in the study at

monthly intervals. We then analyzed changes in MHA visits by comparing the rates during the

first 18 months of the pandemic with the 3 years before the pandemic. Using the individual’s

monthly interval as the unit of analysis, we conducted Poisson models using generalized esti-

mating equations with an exchangeable covariance structure. The dependent variable was the

number of MHA visits (and visit subtypes) for each individual in each period, with an offset

for log-follow-up time. Each month we included all eligible physicians and a random 1:1 sam-

ple of non-physicians. For all models, we included a binary indicator variable for COVID-19,

interpreted as the rate of MHA visits during COVID-19 versus before. We included a binary

indicator variable for physician status, interpreted as the pre-pandemic difference in the rate

of MHA visits compared to non-physicians. We also included a physician status and COVID-

19 interaction, interpreted as the difference in changes between the 2 groups during COVID-

19. We adjusted for age (specified as continuous in years), sex, neighborhood income quintile,

rural place of residence, and quarters as a proxy for seasonality. As a sensitivity analysis in

response to peer-review comments, we repeated our models with age included as cubic spline.

These models produced incident rate ratios with 95% confidence intervals. We interpreted

confidence intervals that did not cross 1 as a difference between time periods or exposure

groups. Previously, we observed a much higher rates of MHA visits in psychiatrists relative to

non-psychiatrist physicians [10]. Therefore, we conducted a sensitivity test where we repeated

all models excluding psychiatrist physicians. Data was analyzed in SAS version 9.4 (SAS Insti-

tute, Cary, North Carolina, United States of America).

Research ethics

This study was approved by the Health Sciences Research Board at Western University in Lon-

don, Ontario, Canada. This project was conducted under section 45 of Ontario’s Personal

Health Information Protection Act, which allows ICES to collect personal health information

without consent for the purpose of health system evaluation and improvement, and approved

by ICES’s Privacy and Legal Office.

Results

Overall, our study population included 41,814 physicians practicing in Ontario between 2017

and 2021 and 12,054,070 members of the non-physician population of Ontario aged 18 or

older (S1 Fig). The characteristics of physicians and non-physicians on March 11, 2020 are

presented in Table 1. For physicians, the mean (SD) age was 47.4 (14.0) years, 22,347 (56.5%)

were men, 19,677 (49.7%) lived in the wealthiest quintile neighborhoods in Ontario, and

37,659 (95.1%) lived in an urban region. In contrast, non-physicians were older (mean (SD)

age of 50.5 (17.6) years), more likely to be female (51.5%), poorer (20.0% living in the richest

quintile neighborhoods in Ontario), and less likely to live in an urban residence (89.4%). On

March 11, 2020, a great proportion of physicians, 2,362 (6.0%), than non-physicians, 518,034

(4.7%), had 1 or more psychiatry visits in the 2 years before the start of the pandemic and
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physicians who saw a psychiatrist had over twice the mean annual number of psychiatrist visits

compared to non-physicians (19.2 versus 7.0) Table 1. In contrast, fewer physicians, 6,021,

(15.2%) than non-physicians, 2,377,604 (21.7%), had 1 or more family medicine visits in the 2

years before the pandemic with a comparable mean number of annual visits (3.6 in physicians

versus 4.0 in non-physicians) Table 1. The random sample of the non-physician population

taken on March 10, 2020 did not differ by sociodemographic characteristics (age, sex, income,

rurality) or co-morbid mental health service use in the past 2 years than the entire non-physi-

cian population of Ontario, S3 Table.

Rates of overall outpatient MHA visits differed between physicians and non-physicians

before and during the COVID-19 pandemic (Fig 1). Before the pandemic, the crude rates of

Table 1. Characteristics of physician and non–physicians on March 11, 2020.

Non-physicians Physicians

Variable n = 10,972,726A (%/SD) n = 39,583A (%/SD)

Sex, no. (%)

Female 5,650,764 (51.5%) 17,236 (43.5%)

Male 5,321,962 (48.5%) 22,347 (56.5%)

Age in years, mean (SD)

Age in years, no. (%)

50.5 (17.6) 47.4 (14.0)

18–34 years 2,558,336 (23.3%) 8,951 (22.6%)

35–49 years 2,829,019 (25.8%) 14,124 (35.7%)

50–64 years 3,012,559 (27.5%) 10,950 (27.7%)

65+ years 2,572,812 (23.5%) 5,558 (14.0%)

Location or home address, no. (%)

Urban 9,805,300 (89.4%) 37,659 (95.1%)

Rural 1,137,900 (10.4%) 1,721 (4.4.%)

Neighborhood income quintile, no. (%)

1 (Poorest) 2,137,349 (19.5%) 3,169 (8.0%)

2 2,185,049 (19.9%) 4,400 (11.1%)

3 2,215,218 (20.2%) 5,164 (13.1%)

4 2,203,732 (20.1%) 6,967 (17.6%)

5 (Richest) 2,197,952 (20.0%) 19,677 (49.7%)

One or more psychiatrist visits in past 2 years 518,034 (4.7%) 2,362 (6.0%)

Psychiatry visits per year, mean (SD)B 7.0 (13.2) 19.2 (30.8)

One or more family medicine MHA in past 2 years 2,377,604 (21.7%) 6,021 (15.2%)

Family medicine MHA visits per year, mean (SD)B 4.0 (8.8) 3.6 (9.8)

One or more acute care MHA visit in past 2 years, no (%) 64,811 (0.6%) 67 (0.2%)

Specialty, no. (%)

Family medicine 18,935 (47.8%)

Internal medicine 3,611 (9.1%)

Surgery 4,498 (11.4%)

Psychiatry 2,120 (5.4%)

Anesthesia 1,333 (3.4%)

Training 2,315 (5.9%)

Other 5,292 (13.4%)

Missing 1,479 (3.7%)

APopulation not equal to whole study population as individuals could enter and exit the study population.
BAmong individuals with 1 or more visits in past year. MHA, mental health and addiction.

https://doi.org/10.1371/journal.pmed.1004187.t001
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MHA visits were higher in physicians than non-physicians (888.4 visits per 1,000 person-years

in physicians versus 615.5 in non-physicians) (Tables 2 and S4 for crude IRR). However,

after adjusting for sociodemographic characteristics (age, sex, income, and rurality), this dif-

ference was not significant (aIRR 1.00; 95% CI 0.91 to 1.10) (Table 3). During the COVID-19

pandemic, there was an increase in the rate of outpatient MHA visits for both physicians and

non-physicians compared to pre-pandemic rates. The crude rate of outpatient MHA visits per

1,000 person-years increased by 23.2% in physicians (888.4 pre-pandemic to 1,094.7 during

the pandemic) and 9.8% in the non-physician population (615.5 pre-pandemic to 675.9 during

the pandemic) (Table 2). After adjustment, outpatient MHA visit rates increased for both phy-

sicians (aIRR 1.39, 95% CI 1.28, 1.51) and the non-physician population (aIRR 1.12, 95% CI

Fig 1. AU : AbbreviationlistshavebeencompiledforthoseusedinFigs1and2andTables2and3:Pleaseverifythatallentriesarecorrect:Age and sex standardized monthly rates of outpatient MHA visits overall, to psychiatrists, and to family physicians among physicians and non–

physicians. Historic rates depict rates from March 2018 to August 2019. COVID–19, Coronavirus Disease 2019; MHA, mental health and addiction.

https://doi.org/10.1371/journal.pmed.1004187.g001
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Table 2. Rates of MHA visits in physician and non–physicians in the 36 months pre–pandemic (March 11, 2017–March 10, 2020) and during the first 18 months of

the pandemic (March 11, 2020–August 11, 2021).

Pre-COVID-19 pandemic During COVID-19 pandemic Crude relative change in rate of visits (%)

No. visits Visits per 1,000 person years No. visits Visits per 1,000 person years

Overall Physician 95,790 888.4 67,089 1,094.7 23.2

Non-

physician

19,816,019 615.5 11,273,960 675.9 9.8

Psychiatry Physician 65,567 608.1 45,353 740.0 21.7

Non-

physician

5,494,508 170.7 3,020,394 181.1 6.1

Family

medicine

Physician 30,223 280.3 21,736 354.7 26.5

Non-

physician

14,321,511 444.8 8,253,566 494.9 11.3

In person Physician 93,573 867.9 7,598 124.0 −85.7

Non-

physician

18,388,655 571.1 2,737,399 164.1 −71.3

Virtual Physician 2,217 20.6 59,491 970.7 4,612.0

Non-

physician

1,427,364 44.3 8,536,561 511.8 1,054.5

Acute care Physician 329 3.1 198 3.2 5.6

Non-

physician

674,161 21.0 319,703 19.2 −8.4

COVID–19, Coronavirus Disease 2019; MHA, mental health and addiction.

https://doi.org/10.1371/journal.pmed.1004187.t002

Table 3. Poisson regression models comparing differences pre–COVID–19 and changes during COVID–19 pandemic in MHA visits between physicians and non–

physicians.

MHA visit type Population Pre-COVID-19 difference COVID-19 change

(Reference = pre-COVID-19)

Adjusted incidence rate ratioA 95% CI Adjusted incidence rate ratioA 95% CI

Overall Physician 1.00 (0.91, 1.10) 1.39 (1.28, 1.51)

Physician excluding psychiatry 0.94 (0.87, 1.00) 1.44 (1.37, 1.52)

Non-physician Reference [1] 1.12 (1.09, 1.14)

Psychiatry Physician 3.91 (3.55, 4.30) 1.22 (1.16, 1.28)

Physician excluding psychiatry 2.77 (2.51, 3.06) 1.32 (1.25, 1.40)

Non-physician Reference [1] 1.08 (1.04, 1.12)

Family medicine Physician 0.62 (0.58, 0.66) 1.33 (1.25, 1.42)

Physician excluding psychiatry 0.58 (0.54, 0.62) 1.38 (1.30, 1.46)

Non-physician Reference [1] 1.11 (1.09, 1.14)

Virtual care Physician 0.29 (0.19, 0.44) 77.03 (50.64, 117.16)

Physician excluding psychiatry - - - -

Non-physician Reference [1] 11.69 (11.14, 12.26)

Acute care Physician 0.19 (0.16, 0.23) 1.03 (0.81, 1.30)

Physician excluding psychiatry - - - -

Non-physician Reference [1] 0.90 (0.82, 0.99)

AModels adjusted for annual quarter, age (continuous), rurality, income–quintile, and sex (male vs. female). Crude IRRs are presented in S4 Table and beta coefficients

are presented in S8 Table.

COVID–19, Coronavirus Disease 2019; MHA, mental health and addiction.

https://doi.org/10.1371/journal.pmed.1004187.t003
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1.09, 1.14) (Table 3) and the increase was greater in physicians. Models with age specified as

continuous versus cubic spline had comparable results see S7 Table.

Physicians and non-physicians had different patterns of MHA visits by provider type. Pre-

pandemic, the crude and adjusted rate of outpatient psychiatry visits was over 3 times higher

in physicians than non-physicians (aIRR 3.91, 95% CI 3.55, 4.30). Psychiatrists had 8.2 times

the rate of outpatient visits to another psychiatrist than the non-psychiatrist physician popula-

tion (3,584.7 visits per 1,000 person-years versus 437.6) (S5 Table). In contrast, pre-pandemic,

the crude and adjusted rates of outpatient MHA visits to family physicians were lower in phy-

sicians than non-physicians (aIRR 0.62, 95% CI 0.58, 0.66) (Table 3). During the pandemic,

physicians had a larger increase in MHA visits to both psychiatrists and family physicians than

non-physicians.

There was a large increase in outpatient virtual MHA visits for physicians and non-physi-

cians during the COVID-19 pandemic (Fig 2). Pre-pandemic rates of virtual outpatient MHA

visits in the physician and non-physician population were low. On average pre-pandemic,

2.3% of physician outpatient visits and 7.2% of non-physician outpatient visits were virtual

(Table 2). In comparison, during the first 18 months of the pandemic, 88.7% of physician out-

patient visits and 75.7% of non-physician outpatient visits were virtual (Table 2). This increase

in virtual care visits was mirrored by large declines of in-person care for both groups (Fig 2

and Table 2). During the pandemic, the adjusted increase in rates of virtual MHA visits

among physicians (aIRR 77.03, 95% CI 50.64, 117.16) was greater than in non-physicians

(aIRR 11.69, 95% CI 11.14, 12.26) (Table 3).

Fig 2. Age and sex standardized monthly rates of virtual and in–person outpatient MHA visits among physicians and non–physicians. COVID–19,

Coronavirus Disease 2019; MHA, mental health and addiction.

https://doi.org/10.1371/journal.pmed.1004187.g002
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Before the COVID-19 pandemic, the crude and adjusted rates of acute care visits were

much lower in physicians (3.1 per 1,000 person-years) than non-physicians (21.0 per 1,000

person-years, aIRR 0.19, 95% CI 0.16, 0.23) (Tables 2 and 3). During COVID-19, changes in

acute care visits did not differ between physicians (aIRR 1.03 95% CI 0.81, 1.30) and non-phy-

sicians (aIRR 0.90 95% CI 0.92, 0.99).

The types of outpatient MHA visits by physicians and non-physicians are in S6 Table. In

both periods, over 65% of MHA visits in physicians were for anxiety, and approximately 15%

were for a mood disorder. A much higher proportion of outpatient MHA visits were related to

drug and alcohol use in non-physicians (approximately 20% of visits) than physicians (approx-

imately 5% of visits).

Discussion

Prior research on physician mental health before and during the COVID-19 pandemic has

been limited by small study sizes, reliance on self-reported surveys rather than measuring

actual health care visits, and lack of comparison to the general population as a control for the

society-wide impacts of the pandemic. To our knowledge, this is the largest study to examine

the use of mental health services by physicians and non-physicians. Using 5 years of popula-

tion-level administrative health data for more than 12 million individuals, we found substan-

tial differences in mental health service use between physicians and non-physicians before the

COVID-19 pandemic. Further, we found that the COVID-19 pandemic was associated with a

much larger increase in physicians’ MHA visits than non-physicians.

We found that pre-pandemic physicians had similar rates of MHA outpatient visits relative

to non-physicians after accounting for differences in sociodemographic characteristics. Previ-

ous studies have found that physicians’ self-reported mental health and well-being (e.g., burn-

out and work-life dissatisfaction) are worse compared to non-physicians [18,19]. This

discrepancy may be explained by physicians’ reluctance to seek care due to stigma, confidenti-

ality concerns, fear of licensing implications, and impacts on their career development/pro-

gression [24–26]. In addition, a culture of self-treatment [27,28] and a preference to seek help

from professionals that are not physicians (e.g., psychologists) [24] may contribute to physi-

cians’ underuse of outpatient mental health services. Interestingly, we found physicians had

much higher psychiatry visits rates than non-physicians and lower primary care visit rates that

persisted after excluding psychiatrists (whom we previously documented access psychiatry ser-

vices at very high rates) [10]. This finding is likely partially explained by different access to spe-

cialized psychiatric services or access through colleagues. Finally, we found a much higher

proportion of outpatient MHA visits were related to drug and alcohol use in non-physicians

(approximately 20% of visits) than physicians (approximately 5% of visits). This finding may

reflect lower levels of substance use among physicians or a reluctance of physicians to seek

help for addictions services due to fear of licensing implications and stigma [26].

MHA visits increased in both physicians and non-physicians during the COVID-19 pan-

demic, consistent with reports of worsening mental health in both groups [1–5,11–16].

However, physicians had a larger increase in MHA visits than non-physicians and in prior

work, we showed that increases in MHA visits in physicians during the pandemic were driven

both by greater incident mental health visits and greater intensity of mental health service use

for those with preexisting mental health conditions [10]. There are a few possible reasons for

these findings. First, these findings likely reflect a higher mental health burden on physicians

than non-physicians due to occupational stressors. The Canadian Medical Association

National Physician Health Survey found the most frequent occupational stressors contributing

to worsening mental health among physicians during COVID were increased workload/lack

PLOS MEDICINE Mental health visits by physicians compared to non-physicians before and during the COVID-19 pandemic

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004187 April 18, 2023 11 / 16

https://doi.org/10.1371/journal.pmed.1004187


of work-life integration, longer periods of social isolation, rapidly changing policies/processes,

and lack of human resources [29]. Second, these findings may reflect better physician access to

mental health care services during the pandemic, particularly outpatient psychiatric services.

Third, these findings may be due to greater reductions in barriers to accessing mental health

care services for physicians compared to non-physicians. The expanded virtual care options

[20] may have allowed physicians with MHA issues predating COVID-19 to access services

easily (e.g., more flexible timing and appointment location). Indeed, the uptake of virtual visits

was higher among physicians than in the general population. Finally, these findings may also

be due to a reduction in mental health stigma among physicians due to the COVID-19 pan-

demic. During COVID-19, there was frequent messaging by governments and physician orga-

nizations concerning the mental health impacts of the pandemic. It is possible that

conversations regarding physician mental health during the pandemic reduced stigma and

increased treatment access.

While the COVID-19 pandemic has exacerbated physicians’ mental health concerns, high

levels of burnout predated the pandemic. Our research suggests that an important intervention

to help improve physician health and access to mental health services would be to continue vir-

tual mental health services. The pandemic has also placed considerable additional strain on the

health system. We suspect the physician mental health burden will continue after the COVID-

19 pandemic as physicians work through critical backlogs (e.g., surgical and cancer care) with

sicker patients and increase workloads and staffing shortages—as physicians reduce their prac-

tice hours or leave the profession [30–32]. Consequently, ongoing surveillance on physician

mental health during later stages of the pandemic and recovery is indicated. Importantly, our

findings suggest a pressing need for interventions to mitigate physician burnout and mental

health concerns. A wide variety of interventions including increasing treatment access and sys-

tem-level changes aimed at improving work-life balance such as reducing the stress and

administrative burden of physician work have been proposed and will require a substantial

increase in health system investment [3]. Finally, there should be further research into the pat-

terns of mental health service use by physicians to understand care continuity and quality.

Strengths and limitations

The strengths of our study include a large sample size (>40,000 physicians), a group for com-

parison (>12,000,000 general population), a longitudinal design, and an analytic approach to

control for pre-pandemic trends. Our study uses data from a universal public health insurance

plan that captures almost all outpatient physician visits, ED visits, and hospitalizations. Collec-

tively, these strengths support high generalizability of our findings to other physician popula-

tions. However, our study does have some limitations. First, this study cannot disentangle

whether the greater increases in MHA services during the COVID-19 pandemic for a physi-

cian reflects worsening mental health or better access to mental health services. Second, while

we adjusted for age, sex, rurality, and income, we expect large residual differences in socioeco-

nomic status between physicians and non-physicians. Third, our study does not capture men-

tal health services delivered by non-physician professionals, which are not captured in our

datasets. Some types of physicians (e.g., younger) may prefer the services of psychologists or

other providers to those provided by physicians [24]. Therefore, our study may be underesti-

mating increases in both physician and non-physician use of mental health care services.

Conclusions

During the first 18 months of the COVID-19 pandemic, physicians had a greater increase in

outpatient MHA visits relative to the general population. These findings suggest that the

PLOS MEDICINE Mental health visits by physicians compared to non-physicians before and during the COVID-19 pandemic

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1004187 April 18, 2023 12 / 16

https://doi.org/10.1371/journal.pmed.1004187


mental health of physicians may have been more negatively impacted by COVID-19 than the

general population. Interventions aimed at reducing occupation stressors and workplace men-

tal health promotion are indicated. Continuation of virtual care options will likely enable bet-

ter access and utilization of care when needed.
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