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IMPORTANCE Population-based findings on physician suicide are of great relevance because
this is an important and understudied topic.

OBJECTIVE To evaluate male and female physician suicide risks compared with the general
population from 1980 to date and test whether there is a reduction of SMR in cohorts after
1980 compared with before 1980 via a meta-analysis, modeling studies, and a systematic
review emphasizing physician suicide risk factors.

DATA SOURCES This study uses studies retrieved from PubMed, Scielo, PsycINFO, and Lilacs
for human studies published by October 3, 2019, using the search term “(((suicide) OR
(self-harm) OR (suicidality)) AND ((physicians) OR (doctors))).” Databases were also searched
from countries listed in articles selected for review. Data were also extracted from an existing
article by other authors to facilitate comparisons of the pre-1980 suicide rate with the
post-1980 changes.

STUDY SELECTION Original articles assessing male and/or female physician suicide were
included; for the meta-analysis, only cohorts from 1980 to the present were included.

DATA EXTRACTION AND SYNTHESIS The preregistered systematic review and meta-analysis
followed Cochrane, PRISMA, and MOOSE guidelines. Data were extracted into standardized
tables per a prespecified structured checklist, and quality scores were added. Heterogeneity
was tested via Q test, I2, and τ2. For pooled effect estimates, we used random-effects models.
The Begg and Egger tests, sensitivity analyses, and meta-regression were performed.
Proportional mortality ratios were presented when SMR data could not be extracted.

MAIN OUTCOMES AND MEASURES Suicide SMRs for male and female physicians from 1980 to
the present and changes over time (before and after 1980).

RESULTS Of 7877 search results, 32 articles were included in the systematic review and 9
articles and data sets in the meta-analysis. Meta-analysis showed a significantly higher suicide
SMR in female physicians compared with women in general (1.46 [95% CI, 1.02-1.91]) and a
significantly lower suicide SMR in male physicians compared with men in general (0.67 [95%
CI, 0.55-0.79]). Male and female physician SMRs significantly decreased after 1980 vs before
1980 (male physicians: SMR, −0.84 [95% CI, −1.26 to −0.42]; P < .001; female physicians:
SMR, −1.96 [95% CI, −3.09 to −0.84]; P = .002). No evidence of publication bias was found.

CONCLUSIONS AND RELEVANCE In this study, suicide SMR was found to be high in female
physicians and low in male physicians since 1980 but also to have decreased over time in
both groups. Physician suicides are multifactorial, and further research into these factors is
critical.
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S uicide leads to more annual deaths globally than natural
disasters, violence inflicted by others, war, and conflict
combined.1,2 Suicide caused almost 800 000 deaths

worldwide in 2016, down from nearly 850 000 suicide deaths
in 2004.1,2 In 2016, the age-standardized suicide rates were 10.53
per 100 000 persons globally.1,2 Crude suicide rates for both men
and women decreased between 2000 and 2016 in Europe and
all World Health Organization regions other than the Americas.1,2

In the United States, age-standardized suicide rates rose for both
men and women over the same period, reaching 21.1 and 6.4
deaths per 100 000 persons, respectively.1,2

Suicide risk factors are male sex (for completed suicides),3,4

younger age, fewer years of formal education, unmarried status,
and the presence of mental disorders.5-7 Occupational hazards
are also associated with suicide risk8-10; physicians typically have
higher suicide rates than the general population, including the
military.9 Overall, age-standardized suicide mortality ratios
(SMRs) for physicians were significantly higher (ie, higher sui-
cide rates in physicians compared with the general population)
according to a meta-analysis, including much higher findings for
female physicians and moderately higher findings for male
physicians.11 However, heterogeneity was considerable for the
meta-analysisoverall,anddataqualitywashigherforthesuicides
of male physicians, possibly because the data ranged from 1910
to 1998 and multiple articles had no data on female physicians.

Meanwhile, from 1980 to 2015, the proportion of female US
medical school graduates increased from 23.3% to 47.6%,12 but
female participants in the US civilian labor force rose only from
42.5% to 46.8%.13 This implies that gender dynamics in medicine
changed much more rapidly than in the general population dur-
ing this period, which may have affected female and male phy-
sicians’SMRs.However,manyadditionalcultural,socioeconomic,
andpoliticalchangesinfluencedhealthcareduringthisperiod,14,15

reinforcing the need for action regarding physician suicides.
As to the general population, the rates of college and uni-

versity graduation (a protective factor against suicide) are in-
creasing among women but decreasing among men.16 Addi-
tionally, unemployment, which affects suicide risk among men
more than women,17 has been increasing worldwide.18 Even
among individuals who are employed, suicide rates are high-
est among working-class men.19 These factors are consistent
with increasing suicide rates among men in general, which are
less likely to affect physicians in recent times.

In light of the literature, we hypothesized a higher risk of
male and female physician suicide compared with the gen-
eral population from the 1980s to date; we also hypothesized
that the suicide rate ratio of both female and male physicians
seen before 1980 would be reduced after 1980.11 In this sys-
tematic review and meta-analysis, we aimed to answer the fol-
lowing research questions: are age-standardized suicide SMRs
for male and female physicians high worldwide after 1980, and
did they decrease after 1980 compared with before 1980?

Methods
This systematic review and meta-analysis were conducted in
accordance with recommendations of the Cochrane group, the

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement,20 and the Meta-analyses of Ob-
servational Studies in Epidemiology Checklist (MOOSE)21 guide-
lines. The study is registered at the International Prospective
Register of Ongoing Systematic Reviews (CRD42019124985).

Literature Search
We used Boolean operators on PubMed, Scielo, PsycINFO, and
Lilacs for human research studies published from database
inception to October 3, 2019, using the following keywords:
“(((suicide) OR (self-harm) OR (suicidality)) AND ((physicians)
OR (doctors)).” In PubMed, the Medical Subject Heading (MeSH)
term suicide was combined with the MeSH term physicians. Ad-
ditionally, we largely followed the methods used by Schern-
hammer and Colditz11 to make our meta-analysis comparable
with that study (eMethods 1 in the Supplement). We also
searched for databases from the countries listed in the articles
selected for review, including the US National Institute for Oc-
cupational Safety and Health, the US National Outcomes Mea-
surement System, and the UK Office of National Statistics (ONS)
(eMethods 1 in the Supplement).

Eligibility Criteria
Inclusion criteria were original articles in English, Portu-
guese, Spanish, or French that assessed male and/or female
physician suicide as an outcome. For the meta-analysis, we in-
cluded only cohort periods from 1980 to the present. We also
allowed for up to 1 year of data prior to 1980.

Exclusion criteria included studies lacking abstracts; non-
original articles; studies missing completed suicide data; stud-
ies without physicians’ suicide data or with only physicians
of some medical specialties included; and articles covering
similar periods plus or minus 2 years, if the source material was
exactly the same, but not if additional source material was used
(eg, an additional database or different US states).

For the meta-analysis, we excluded articles that did not
compare male and female physician age-standardized sui-
cide rates with the general population (observed/expected sui-
cide rates), if this information could not be calculated from rel-
evant sources (ie, the databases listed). We also excluded
studies where cohort data could not be extracted from 1980

Key Points
Question Are age-standardized suicide mortality ratios (SMRs) for
male and female physicians high worldwide after 1980, and did
they decrease from before to after 1980?

Findings In a meta-analysis of 9 studies and databases, female
physicians’ SMRs were high, while male physicians’ SMRs were
significantly lower since 1980, and both SMRs decreased over
time. A systematic review showed increased risk associated with
male sex, relationship difficulties, youthful or elderly age ranges,
and especially career difficulties; suicide methods were by
poisoning, firearms, and asphyxiation.

Meaning More research is critical to address modifiable risks of
physician suicide and understand what causes vulnerability in
physician subpopulations.
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and after and studies with a substantial overlap (of 2 or more
years) that used the same source material.

Data Extraction
After excluding ineligible records, 4 authors (D.D., M.M.E.,
W.G., and T.C.C.) extracted data into standardized tables per
a prespecified structured checklist. Three authors (D.D.,
M.M.E., and W.G.) further reviewed the extracted data, en-
tered the relevant numbers into the final extraction form, and
added the quality scores.

We replicated the methods of Schernhammer and Colditz,11

including their quality scores. Additionally, we performed
analyses based on approaches from recent studies.22,23

Following the meta-analysis approach if the primary out-
come (the SMR) was not provided by the articles, we calcu-
lated SMR values from the observed (O) and expected (E) sui-
cide deaths (SMR = O/E, where O equaled total physician
suicides divided by the total physician population and E
equaled total population suicides divided by the total popu-
lation, using the same age groups, locations, and year ranges;
eMethods 2 in the Supplement). That is, SMRs on suicides in
physicians within each country were based on the compari-
son with the general population of that country of the same
age group.

Statistical Analysis
The calculation for SMRs of the period being studied was the
male or female physician suicide mortality rate per 100 000
person-years, divided by the suicide mortality rate of male or
female individuals in the general population per 100 000 per-
sons per year. If 95% CIs were missing, we estimated them using
the logarithm of the proportions, assuming an approximate
gaussian distribution. We also log-transformed the main SMR
data using upper and lower CIs, accounting for the effect of
potential extreme outliers, to check if the transformation
changes the results.

We calculated all analyses using the statistical packages for
meta-analysis of Stata version 15.1 (StataCorp). We tested for
heterogeneity by giving commands for the Q test, I2, and also
τ2 to estimate heterogeneity variance.24 Values of P < .10 for
the Q test and greater than 35% for I2 were deemed indicative
of study heterogeneity, according to the Cochrane Handbook.25

We used random-effects models for the analysis of male and
female physicians, for comparability and because we as-
sumed that the cohort populations across time and countries
have differences that could affect the true results; this model
addresses effect-size distributions and is better for poten-
tially heterogeneous populations.26,27

The Begg and Egger tests,28,29 sensitivity analyses, meta-
regression (including before and after 1980), and cumulative
meta-analysis were performed (eMethods 3 in the Supple-
ment). We also present proportionate mortality ratios (PMRs)
when SMR data could not be extracted, such as National Insti-
tute for Occupational Safety and Health–National Outcomes
Measurement System (eMethods 3 in the Supplement).

Furthermore, to evaluate the effect of quality scores and
duration of cohort on SMR, we performed a meta-regression
with each variable in a separate model and then ran a model

with all variables (with the SMR as the dependent variable and
the above-mentioned variables as the independent variables)
by using a modified model.30 We also performed a meta-
regression testing the effect of time (before and after 1980), sex,
and the interaction term (time × sex) on SMR and on observed
and expected suicide rates. For this meta-regression, pre-1980
data was extracted from Schernhammer and Colditz11 and post-
1980 data was mainly from our meta-analysis.

Results
Search Results and Sample Characteristics
The initial search led to 7877 results. On applying our criteria,
we ended up with 32 articles8-10,31-61 (eFigure 1 and eTable 2
in the Supplement). We excluded 13 studies from the system-
atic review (eTable 1 in the Supplement) and meta-analysis.

Systematic Review
Characteristics of Physician vs General Population Suicides in the
Systematic Review
Twenty-one articles8,9,31,32,34-48,54,61,62 showed significant dif-
ferences between suicide rates in physicians and those of the
general population; 11 articles10,49-53,55-57,61,62 showed none.
Most articles separated physicians by sex, with 11 studies8,31-40

and 9 articles8,33,35,36,39,41-44 showing significantly higher sui-
cide risk in female and male physicians, respectively, than the
general population. One article45 and 3 articles9,33,45 showed
significantly lower rates among female and male physicians
compared with the general population. Of articles that com-
bined male and female individuals, 2 of 4 reported lower sui-
cide rates among physicians,45,46 and the other half reported
higher rates47,48 (eTable 2 in the Supplement).

Psychiatric Comorbidities
Psychiatric illnesses were reported as risk factors in only
4 articles,44,49-51 mainly depression, substance abuse, or
both. Prior suicide attempts and suicidal ideation were not
discussed.

Demographic Factors
Eight studies34,36,37,44,47,50-52 reported the most prominent
demographic risk factors for suicide. These were sex
(although results were mixed), followed by increasing
age.34,37,44,51 Additionally, there were mixed findings for
race/ethnicity36,44,47 and consistent findings of increased risk
for interpersonal relationship factors,47,50-52 especially being
divorced,47,51,52 but also being widowed,51 single,52 or having
relationship problems.50

Career-Associated Factors
Specialties were addressed in 7 articles.37-39,41,47,53,54 Physi-
cian specialties associated with higher risk of suicide in-
cluded psychiatry37,41,53,54 and anesthesiology,39,41,54 fol-
lowed by radiology,41 rehabilitation medicine,41 community
health,54 and general practice.54 As to surgery, results were
mixed.38,53 One study47 reported no differences between
specialties.
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Eight studies8,10,31,33,36,38,43,47 compared physician sui-
cides with those of nonphysician occupations, with mixed re-
sults. Some found that physicians had higher suicide rates than
other professions (including teachers, academics, and
veterinarians),8,31,33,38,43,47 while other studies found in-
creased risk in other professions (including dentists, pharma-
cists, and nurses).10,31,33,43 Some studies reported on a spe-
cific race or sex8,36,38,43 or found different occupation
associations by sex.31

Work or training demands were indirectly hinted at by 6
studies.42,44,45,49,50,55 In the United States, male physicians
mostly died by suicide when professionally productive,55 dur-
ing early training,45 or following competitive schooling, when
they had work problems, had work incapacity, or were work-
ing in isolation.42 Heavy workloads or isolation also contrib-
uted to suicidality.44,49,50

Suicide Methods
Sixteen articles9,31,33,37,39-41,44,45,47,48,50-53,55 included at least
partial descriptions of physician suicide methods (eTable 2 in
the Supplement), typically by poison, firearms, or suffoca-
tion. In the United States, Brazil, and South Africa, the com-
mon suicide methods were firearms and poisoning and were
modulated by geographic location and sex (eTable 2 in the
Supplement).41,44,45,51,52 Poisoning was also the most com-
mon choice in Europe,33,37,39,48,53 Australia,50 and New
Zealand.9 Asphyxiation by hanging or other methods was of-
ten mentioned9,31,33,41,45,50,52,53 but was never reported as the
most common method.

Meta-analysis
In our meta-analysis of 9 studies and data sets, there was a total
of 547 male physician suicides and 162 female physician sui-
cides (Table). Similar to Schernhammer and Colditz,11 consis-
tency in quality scoring between reviewers was 97%.

Male Physicians
Male physicians’ SMR was significantly lower than the SMR of
the general male population (ie, there were lower suicide rates
in male physicians than men in general; 0.67 [95% CI, 0.55-
0.79]; Figure 1A). Heterogeneity testing results included a Coch-
ran Q test of 9.08 (P < .001), an I2 of 11.9% (indicating low hetero-
geneity), and a τ2of 0.4%. Additionally, all studies’ 95% CIs
overlapped.

To better evaluate heterogeneity, we then performed sensi-
tivity analyses on the male physician cohort by removing indi-
vidual studies, which did not change the direction or significance
of the pooled results (Figure 2B). When analyzing the subset of
studies with higher quality scores (>5), the forest plot and sen-
sitivity analysis were similar (eFigure 2 and eFigure 3 in the
Supplement).Furtherevaluatingheterogeneity,2univariatemeta-
regressionseachshowednosignificantassociationbetweenqual-
ity score (β = −0.067; P = .41) and duration of cohort (β = −0.004;
P = .85) with SMR. A multiple meta-regression model including
quality score and duration of cohort as variables and SMR as an
outcome was not significant. Finally, log-transformed data
showed a significant pooled effect of −0.29 (95% CI, −0.43 to
−0.14) in the same direction as the main SMR analysis.

Female Physicians
Female physicians’ SMR was significantly higher than the SMR
of the general female population (ie, higher suicide rates in fe-
male physicians than women in general; SMR, 1.46 [95% CI,
1.02-1.91]; Figure 1B). Heterogeneity testing results included
a Cochran Q test of 16.02 (P = .04), an I2 of 50.1% (moderate
heterogeneity), and a τ2 of 22.6%.

To better evaluate heterogeneity, we then performed a sen-
sitivity analysis by removing individual studies (Figure 2C). We
found that on excluding several articles,33,34,37,50,52 the 95%
CI crossed the null; that is, the risk of suicide among female
physicians became not significantly greater than that of the
general female population. Additionally, higher-quality
studies31,34,37,50,54,57-59,63 had a nonsignificant SMR for fe-
male physicians, and the sensitivity analysis has a pattern simi-
lar to that of main analysis (eFigure 4 and eFigure 5 in the
Supplement). Further evaluating heterogeneity, 2 univariate
meta-regressions each showed no significant association be-
tween quality score (β = −0.081; P = .76) and duration of
cohort (β = −0.042; P = .47) with SMR. A multiple meta-
regression model including quality score and duration of co-
hort as variables and SMR as an outcome was not significant.
Finally, log-transformed data showed a pooled effect size of
0.43 (95% CI, 0.13-0.72), which was significant and in the same
direction as the SMR.

Publication Bias
There was no evidence of publication bias in studies on male
and female physician suicides, as shown by respectively re-
gressing suicide SMR with the inverse of study variance; in
other words, the Egger test (intercept estimates: male physi-
cians, −0.29; P = .78; female physicians, 0.85; P = .42), the Begg
test (male physicians: continuity-corrected z score, 0.94;
P = .35; female physicians: continuity-corrected z score, 0.63;
P = .53), and the visual assessment of the funnel plot showed
relative symmetry (Figure 2B).

Cumulative Meta-analysis Overall
We performed a cumulative meta-analysis (a statistical pro-
cedure to retrospectively calculate the sequence of meta-
analyses by starting with a single study—the one with the ear-
liest cohort—and adding the later studies one at a time); it shows
how the overall estimate changes over time as each study is
added to the pool. Calculating the cumulative evidence over
time revealed significantly decreasing male physician SMR and
increasing precision (effect sizes from 0.58 [95% CI, −0.20 to
1.36] to 0.67 [95% CI, 0.56-0.78]; eFigure 6 in the Supple-
ment). This goes in the opposite direction of the previous cu-
mulative meta-analysis.11 The cumulative meta-analysis among
female physicians showed an early increase (effect sizes from
0.62 [95% CI, -0.23 to 1.47] to 1.76 [95% CI, 1.34-2.18]), fol-
lowed by a trend toward decreasing suicide risk (effect size,
1.43 [95% CI, 1.12-1.73]) that is still high compared with women
in the general population (eFigure 7 in the Supplement).

Meta-regression Comparing Cohorts Before and After 1980
In male physicians, the meta-regression of SMR over time (di-
chotomized by before and after 1980) led to a significant
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Table. Meta-analysis of Male and Female Physician Suicides

Source
Suicides Among
Physicians, No.

Deaths, No. per 100 000
Population

SE

Standardized
Mortality Ratioa

(95% CI) Age Range, y

Total
Quality
Control Location YearObserved Expected

Innos et al,57

2002
Men 6 6 10 0.4 0.58 (0.21-1.27) 20-65

6 Estonia 1983-1998
Women 5 5 8 0.434 0.62 (0.20-1.45) 20-65

Petersen and
Burnett,34 2008

Men 181 21.3 27.2 0.170 0.8 (0.53-1.2) 20-64
7 26 US

states 1984-1992
Women 22 11.8 5.7 0.603 2.39 (1.52-3.77) 20-64

Lindeman et al,37

1997
Men 35 54 62 0.119 0.87 (0.69-1.10) >25

7 Finland 1986-1993
Women 16 35 15 0.394 2.33 (1.08-5.05) >25

Hawton et al,54

2001
Men 42 14 21 0.178 0.67 (0.47-0.87) 25-64

6 England
and Wales 1991-1995

Women 15 13 6 0.601 2.02 (1.00-3.04) 25-59

Kõlves et al,50

2013
Men 20 21.09 30.58 0.150 0.69 (0.43-1.09) 25-64

6 Queensland,
Australia 1990-2007

Women 7 14.38 8.25 0.460 1.74 (0.76-3.78) 25-64

Palhares-Alves
et al,52 2015

Men 38 4.9 7.2 0.295 0.68 (0.29-1.16) Mean age 46.8
(men and
women
combined)

4 São Paulo,
Brazil 2000-2009Women 12 2.9 1.8 0.851 1.6 (0.54-2.78)

Milner et al, 2016,
and the Australian
Bureau of
Statistics31,58

Men 62 14.8 22.1 0.174 0.67 (0.48-2.10) 20-70 for
physicians,
20-69 for
population

7 Australia 2001-2012
Women 17 6.4 6.2 0.408 1.03 (0.46-2.16) 20-70 for

physicians,
20-69 for
population

ONS59

Men 104 6.57 18.81 0.136 0.35 (0.27-3.74) 20-64
7 England 2001-2010

Women 46 5.30 5.62 0.409 0.94 (0.42-2.37) 20-64

ONS59

Men 59 12.4 18.9 0.186 0.63 (0.43-2.28) 20-64
7 England 2011-2015

Women 22 5.5 5.4 0.434 1.01 (0.44-2.31) 20-64

Proportionate Mortality Ratiob

NOMS59

White men 398 NA NA 0.052 1.77 (1.60-1.96) 18-90

7 26 US
states 1985-1998

Black men 8 NA NA 0.428 2.50 (1.08-4.92) 18-90

White women 42 NA NA 0.166 2.66 (1.92-3.60) 18-90

Black women NA (<5) NA NA NA NA (<5) 18-90

NOMS63

White men 310 NA NA 0.059 2.03 (1.81-2.27) 18-90

7 26 US
states

1999-2003,
2004-2007,
2013

Black men 11 NA NA 0.354 4.24 (2.12-7.59) 18-90

White women 51 NA NA 0.151 2.42 (1.80-3.18) 18-90

Black women NA (<5) NA NA NA NA (<5) 18-90

ONS59

Men 59 NA NA 0.139 1.85 (1.41-2.38) 20-64
7 England 2011-2015

Women 22 NA NA 0.240 1.97 (1.23-2.98) 20-64

Abbreviations: NA, not applicable; NIOSH, National Institute for Occupational
Safety and Health; NOMS, National Occupational Mortality Service; ONS, Office
for National Statistics.
a Physician suicide mortality relative to that of general population.

b The proportionate mortality ratio data are only for (1) US NOMS and NIOSH
data, because we could not obtain a standardized mortality ratio, and (2)
England ONS, to compare standardized mortality ratio and proportionate
mortality ratio data.
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result of −0.84 (95% CI, −1.26 to −0.42; P < .001) and ex-
plained 36.9% (by adjusted R2) of the variance in the model.
This represents an SMR decrease of 0.84 from the cohorts
before 1980 to those after 1980.

In female physicians, the meta-regression of SMR over time
(dichotomized to before and after 1980) led to a significant re-
sult of −1.96 (95% CI, −3.09 to −0.84; P = .002) and explained
43.9% (by adjusted R2) of the variance in the model. This rep-
resents an SMR decrease of 1.96.

Using a stepwise approach, we then tested a multivariate
meta-regression model including time (before and after 1980)
and sex (male and female physicians) and another model add-
ing the interaction term time × sex. The meta-regression model
better reflected the data and was significant (P < .001) with sev-
eral terms (time, −0.85 [95% CI, −1.40 to –0.29]; P = .003; sex,
1.94 [95% CI, 1.25-2.62]; P < .001; interaction term time × sex,
−1.06 [95% CI, −2.03 to −0.10]; P = .03). This is consistent with
the greatest change being seen in female physicians after 1980
(Figure 3).

Meta-regression of Observed and Expected
Suicide Rates Over Time
We performed separate meta-regressions of observed suicide
rates in male and female physicians each, as well as separate
meta-regressions of expected suicide rates in men and women
of the general population each. The meta-regressions help us

better understand whether the SMR changes over time (be-
fore and after 1980) were driven by observed suicide rates in
physicians (male and female) or alternatively by expected sui-
cide rates in men and women of the general population.

We found that on meta-regression assessing the associa-
tion of time with expected suicide rates in men in the gen-
eral population and the association of time with observed
suicide rates in male physicians, both meta-regression
results were in the direction of decreased suicides after
1980, but this was only significant in male physicians
(β = −35.37 [95% CI, −62.33 to −8.41]; P = .01), and time
explained 20.21% of the variance in the data. Meanwhile, the
results were nonsignificant in each of the meta-regressions
for expected suicide rates among women in the general
population) and observed suicide rates in female physicians
(eMethods 5 in the Supplement).

Data Sets Not in Main Analysis
Physician SMRs compare observed suicide rates (suicides in
physicians divided by physician populations) to expected sui-
cide rates (suicides in the general population divided by the
general population). Conversely, physician-suicide PMRs in-
dicate the ratio of physician-suicide proportionate mortality
(ie, suicides divided by all-cause mortality within physician
populations) to general population–suicide proportionate
mortality (ie, suicides divided by all-cause mortality within

Figure 1. Forest Plots of Random-Effects Models

Male physiciansA

–1.36 0.68 1.360
ES (95% CI)

–0.68

Weight,
%

Lower Chance
of Suicide

Greater Chance
of SuicideYearStudies ES  (95% CI)

2.271983-1998Innos et al,57 2002 0.58 (–0.20 to 1.36)
11.371984-1992Petersen and Burnett et al,34 2008 0.80 (0.47 to 1.13)
20.661986-1993Lindeman et al,37 1997 0.87 (0.64 to 1.10)
10.431991-1995Hawton et al,33 2001 0.67 (0.32 to 1.02)
14.041990-2007Kõlves et al,50 2013 0.69 (0.40 to 0.98)

Overall effect: I2 = 11.9%; P = .34 0.67 (0.55 to 0.79) 100

4.092000-2009Palhares-Alves et al,52 2015 0.68 (0.10 to 1.26)
10.882001-2012Milner et al,31 2016 0.67 (0.33 to 1.01)
16.582001-2010England (ONS),59 2001-2010 0.35 (0.08 to 0.62)
9.662011-2015England (ONS),59 2011-2015 0.63 (0.27 to 0.99)

Female physiciansB

–3.57 3.570
ES (95% CI)

Weight,
%

Lower Chance
of Suicide

Greater Chance
of SuicideYearStudies ES  (95% CI)

12.521983-1998Innos et al,57 2002 0.62 (–0.23 to 1.47)
8.801984-1992Petersen and Burnett et al,34 2008 2.39 (1.21 to 3.57)
13.601986-1993Lindeman et al,37 1997 2.33 (1.56 to 3.10)
8.831991-1995Hawton et al,33 2001 2.02 (0.84 to 3.20)
11.861990-2007Kõlves et al,50 2013 1.74 (0.84 to 2.64)

Overall effect: I2 = 50.1%; P = .04 1.46 (1.02 to 1.91) 100

5.462000-2009Palhares-Alves et al,52 2015 1.60 (–0.07 to 3.27)
13.222001-2012Milner et al,31 2016 1.03 (0.23 to 1.83)
13.192001-2010England (ONS),59 2001-2010 0.94 (0.14 to 1.74)
12.522011-2015England (ONS),59 2011-2015 1.01 (0.16 to 1.86) A, Male physicians. B, Female

physicians. C, Age-standardized
mortality ratio suicide in male
physicians. D, Age-standardized
mortality ratio for suicide in female
physicians. ES indicates effect size.
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general populations). In the United States (per National
Outcomes Measurement System–National Institute for Occu-
pational Safety and Health data), physician PMRs respec-
tively increased in white male physicians and especially black
male physicians from the first recorded time span (1985-
1998) to the second (roughly 1999-2014) (white male physi-
cians, 1.77 [95% CI, 1.60-1.96] vs 2.03 [95% CI, 1.81-2.27]; black
male physicians, 2.50 [95% CI, 1.08-4.92] vs 4.24 [95% CI, 2.12-
7.59]) but decreased for white female physicians during those
periods (2.66 [95% CI, 1.92-3.60] vs 2.42 [95% CI, 1.80-3.18])
(Table). (There were insufficient suicide data on black female
physicians.) The US PMR data indicate that suicide makes up
a higher proportion of all-cause mortality within all these phy-
sician groups than it does for the comparable general popula-
tions of the same ages, sexes, and races—that is, suicide causes
more of the deaths within the physician populations than
within the general population.

As to the English data set (2011-2015; Table), the suicide
PMR was also high for male physicians (1.85 [95% CI, 1.41-
2.38]) and higher for female physicians (1.97 [95% CI, 1.23-
2.98]), which was significant in both cases despite the much
lower and nonsignificant risks suggested by their suicide SMRs
(0.63 [95% CI, 0.43-2.28] and 1.01 [95% CI, 0.44-2.31] for male
and female physicians, respectively). This apparent discrep-
ancy within the same sample reflects the differences in how
SMRs and PMRs are calculated.

Suicide rates in male physicians (observed rate, 12.4 per
100 000 population) were lower than rates in men in the gen-

eral population (expected rate, 18.9 per 100 000 population),
which was consistent with the low SMR for male physicians and
implied that the elevated PMR was driven by relatively lower
all-cause mortality rather than more suicides in male physi-
cians compared with men in general. Likewise, female physi-
cians and women in general had similar suicide rates (5.5 per
100 000 population and 5.4 per 100 000 population, respec-
tively); therefore, the elevated PMR in female physicians may
be driven by lower all-cause mortality relative to women in
general.

Discussion
The latest meta-analysis of physician suicide was published
in 200411 and included cohort data mainly before 1980. That
study found suicide SMRs in male physicians (1.41 [95% CI, 1.21-
1.65]) and especially female physicians (2.27 [95% CI, 1.90-
2.73]) significantly higher than the expected population sui-
cide rates. We had therefore hypothesized a higher risk of
physician suicides compared with the general population from
the 1980s to date, and our data confirmed a high SMR for fe-
male physicians (1.46) but a low SMR for male physicians (0.67).
We had also hypothesized that the suicide SMRs of both fe-
male and male physicians seen before 1980 would decrease
after 1980, and this was confirmed by the models; addition-
ally, female physicians had the greatest decrease in SMR after
1980. These population-based findings are of great rel-

Figure 2. Sensitivity Analyses on Pooled Effects on Removing Individual Studies
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evance, because physician suicide is an important and under-
studied topic.

Our meta-regression suggested that the decrease in male
physician suicide SMR over time was driven by the rate of phy-
sician suicides rather than population suicides. This may be
because male physicians are relatively protected from work-
force or unemployment factors affecting men of lower socio-
economic status, which may have obscured any burnout-
associated outcomes. Conversely, we could not make the same
claim for female physicians vs women in the general popula-
tion, potentially because the pre-1980 data was underpow-
ered. Yet the SMR for female physicians, while decreasing, was
still high, implying that greater female representation in the
physician workforce may not have overcome the magnitude
of their increased risk compared with women in general. It also
raises the question of a lag in improved workforce conditions
compared with workforce numbers.

Meanwhile, the PMR and SMR data within a single
sample provide different views of physician suicides. For

example, SMR data suggest that male physicians in England
are at lower risk of suicide than the male population while
female physicians had risk comparable with that of women in
general, yet the PMR data suggest that suicide makes up a
relatively large proportion of mortality in both male and
female physicians, perhaps because physicians die less fre-
quently of other (eg, cardiovascular, pulmonary) causes. This
is consistent with studies in Denmark48 and Maryland41 sug-
gesting lower overall physician mortality yet greater suicide
mortality compared with what would be expected. As to the
United States, we find that PMRs are high in black and white
male physicians and white female physicians. It is important
to highlight that SMRs and PMRs are different health indica-
tors with potentially different applications—for example, a
physician might care more about risk of suicide compared
with dying of other causes, while a policy maker might priori-
tize how suicide risk in physicians compares with that of the
general population. Overall, suicide is among the top 10 mor-
tality causes in physicians and general population per the US

Figure 3. Age-Standardized Mortality Ratio (SMR) for Suicide Trends Over Time

0
1910 1935 1949 1950 1955 1959 1960 1961 1962 1963 1967 1970 1971 1973 1978 1979 1983 1984 1986 1989 1990 1991 2000 2001 2011 2015

6

5

SM
R,

 %

Year

4

3

2

1

Male physican SMR over timeA

0
1950 1961 1962 1963 1967 1970 1971 1973 1983 1984 1986 1989 1990 1991 2000 2001 2011 2015

6

5

SM
R,

 %

Year

4

3

2

1

Female physican SMR over timeB

A, Male physicians. B, Female physicians. Cohort years reflect the first year of
each cohort, except for 2015, which reflects the last year of the last cohort.
Pre-1980 cohort data were taken from a meta-analysis by Schernhammer and

Colditz11; all post-1980 data were taken from the meta-analysis data sets,
except for 3 studies in Schernhammer and Colditz.11

Research Original Investigation Male and Female Physician Suicidality—A Systematic Review and Meta-analysis

594 JAMA Psychiatry June 2020 Volume 77, Number 6 (Reprinted) jamapsychiatry.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 04/07/2022

http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2020.0011


Centers for Disease Control and Prevention and National
Institute for Mental Health.64 We further discuss important
risk factors.

Suicide Risks and Methods
Generally speaking, major risk factors for suicide in the popu-
lation are previous suicide attempts; a family history of sui-
cide; mental disorders; homosexuality; male sex; divorced,
widowed, or single marital or relationship status; young adult
or elderly age ranges; acute stressors; and childhood
trauma.7,65-67 However, we only found reports associated with
sex, relationship status, and age factors. Suicide methods were
by poisoning or drugs, firearms, and suffocation, but the fre-
quency varied by geographic location (and accessibility), sex,
and other factors. In this review, career-associated factors
seemed to be the most prominent risk, while psychiatric ill-
nesses seemed to be underreported.52,68,69

Psychiatric Disorders
The most common disorders in this review were depression
and/or substance abuse. Unfortunately, physicians are less
likely to seek mental health services70 out of career concerns,
culture, and/or a predisposition toward self-reliance. Addi-
tionally, retrospective toxicology screening of suicide data
finds that physicians are more likely than nonphysicians to
have positive results for antipsychotics, benzodiazepines,
and barbiturates but not antidepressants.68 This links to phy-
sicians being undertreated for depression despite current
effective treatments,71 whereas the positive toxicology find-
ings may indicate substance abuse, self-medication, or inten-
tional toxicity.

Associated With Career/Work
Psychiatry and anesthesiology were the top 2 specialties at
risk in this review. However, we excluded studies analyzing
only specialist data, some of which reported higher suicide
rates for anesthesiologists, typically by drugs.72-75 It is well
established that anesthesiologists tend to have much higher
rates of substance abuse than other physicians.76 Psychia-
trists are also known to have more mental distress, mental
illness, and burnout compared with other physician groups,
and 1 systematic review77 found concerning rates of depres-
sion, psychotropic drug use, and “almost-clinical-level emo-
tional disturbance caused by patient suicide.”77(p212) Our
review hints at career or workload burden contributions to
suicidality.39,43,51 Some associated factors could be the judi-
cialization of medicine, organization oversight, and burnout,
topics that are beyond the scope of this article.

Demographics
Some of the most consistent physician suicide risk factors were
increasing age, and divorce or relationships, although mar-
riage is reportedly protective in men and not clearly so in
women or female physicians.70 Additionally, there is some sug-
gestion of an association between sex, race, and suicidality (eg,
an elevated risk in black male physicians).

Implications
Physician suicide is suboptimally reported and addressed; our
meta-analysis showed decreasing suicide rates, but the data
sets showed paradoxical trends that may be affected by gen-
der, race, location, and time. What is driving the data? Stud-
ies need to be systematized to clarify underlying patterns, iden-
tify vulnerable subsets of physicians at risk, and explore suicide
prevention by addressing the modifiable risk factors sug-
gested by this research.

Limitations
A probable bias in physician suicidality studies is underreport-
ing, because colleagues may be unwilling to classify deaths as
suicides.38,43,53 For example, most unintentional poisonings
involved prescription drugs, yet physicians probably would not
unintentionally overdose more than the population.53 An-
other limitation is broad study locations, time span, and meth-
ods (eg, different International Classification of Diseases codes
and data sources). However, quality scores, analysis of hetero-
geneity, publication bias, and meta-regression were used to
increase validity.

Similar to the previous meta-analysis,11 our study primar-
ily reflects northern European and North American popula-
tions (eMethods 6 in the Supplement). The National Out-
comes Measurement System data sets do not include races
other than black and white. However, other racial/ethnic
groups, particularly Asian populations, are more highly rep-
resented in medicine than in the general population.12

Conclusions
Our population-based meta-analysis showed suicide SMRs that
were high in female physicians and low in male physicians af-
ter 1980, and both SMRs decreased over time (from before to
after 1980). Nevertheless, suicide PMRs highlight the impor-
tance of suicide relative to other causes of mortality in physi-
cians. This qualitative and quantitative work illustrates phy-
sician suicide patterns and characteristics for future studies
and policies.
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