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Abstract

Key Points

IMPORTANCE Physicians are exposed to traumatic events during their work, but the impact and
outcomes of these exposures are understudied.

Question What is the prevalence of
work-related trauma exposure, and
what factors are associated with

OBJECTIVE To determine the prevalence and associations of work-related trauma exposure and
posttraumatic stress disorder (PTSD) among a cohort of resident physicians in their internship year

posttraumatic stress disorder among
intern physicians?
Findings In this cohort study of 1134

of training.

interns, 56.4% reported trauma

DESIGN, SETTING, AND PARTICIPANTS This cohort study involved physicians entering internship

exposure during internship, and 19.0%

at US residency programs nationwide in 2018. Participants completed a baseline survey 1 to 2 months

of those experiencing trauma screened

before commencing internship, as well as follow-up surveys at 4 time points during internship.

positive for posttraumatic stress

Statistical analysis was performed from April 2020 to January 2021.

disorder. Risk factors for trauma
exposure included non-Hispanic White
race/ethnicity, more hours worked, early

EXPOSURES Twelve months of internship.

family environment, and baseline

MAIN OUTCOMES AND MEASURES Prevalence of work-related trauma and prevalence of PTSD

stressful life experiences; risk factors for

among those who experienced work-related trauma. Trauma exposure and PTSD symptoms were

posttraumatic stress disorder included

assessed using the Primary Care PTSD Screen for Diagnostic and Statistical Manual of Mental

being unmarried and non-Hispanic

Disorders (Fifth Edition) (PC-PTSD-5). Risk factors assessed included depression, anxiety, early family

White, concern about medical errors,

environment, stressful life experiences, medical specialty, hours worked, and concern about

stressful life experiences during

medical errors.

internship, and depression or anxiety at
12 months.

RESULTS Among 1134 interns who completed the PC-PTSD-5 at month 12 of internship, 665
(58.6%) were female and 695 (61.6%) were non-Hispanic White; the mean (SD) age was 27.52 (2.50)
years. There were 640 interns (56.4%) who reported work-related trauma exposure; among these
interns with trauma exposure, 123 (19.0%) screened positive for PTSD. Overall, 123 of 1134 training
physicians (10.8%) screened positive for PTSD by the end of internship year, as compared with a
12-month PTSD prevalence rate of 3.6% in the general population. Multivariable logistic regression

Meaning This study’s findings suggest
that work-related trauma exposure and
posttraumatic stress disorder are
prevalent among interns, and
interventions may improve physician
well-being.

analyses, adjusting for demographic characteristics, indicated that risk factors associated with
trauma exposure included non-Hispanic White race/ethnicity (odds ratio [OR], 1.51 [95% CI,
1.14-2.01]; P = .004), more hours worked (OR, 1.01 [95% CI, 1.00-1.03]; P = .03), early family
environment (OR, 1.03 [95% CI, 1.01-1.05]; P < .001), and stressful life experiences at baseline (OR,
1.46 [95% CI, 1.06-2.01]; P = .02). Risk factors associated with PTSD were being unmarried (OR, 2.00
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[95% CI, 1.07-3.73]; P = .03) and non-Hispanic White (OR, 1.77 [95% CI, 1.01-3.11]; P = .05), concern
about medical errors (OR, 1.21 [95% CI, 1.00-1.46]; P = .05), stressful life experiences during
internship (OR, 1.43 [95% CI, 1.14-1.81]; P = .002), depression at month 12 of internship (OR, 2.52
[95% CI = 1.36-4.65], P = .003), and anxiety at month 12 of internship (OR, 2.14, [95% CI, 1.13-4.04];
P = .02).
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This study found that work-related PTSD was 3 times more
prevalent among intern physicians than the general population. These findings suggest that effective
interventions to reduce trauma exposure and mitigate the effects of trauma are needed.
JAMA Network Open. 2021;4(6):e2112837. doi:10.1001/jamanetworkopen.2021.12837

Introduction
Posttraumatic stress disorder (PTSD) is a potentially debilitating condition characterized by intrusive
memories, avoidance, negative alterations in mood and cognition, and hyperarousal after exposure
to a traumatic stressor. An estimated 70.4% of the adult population worldwide experiences a
traumatic event in their lifetime.1 Of those, approximately 6.8% develop PTSD over their lifetime,2
with a prevalence rate of 3.6% over the past year.3 Changes in the Diagnostic and Statistical Manual of
Mental Disorders (Fifth Edition) (DSM-5) diagnostic criteria for PTSD4 indicate that work-related
traumatic exposures are PTSD-qualifying events.5
Physicians are at risk for work-related exposure to traumatic events, including patient critical
illness and death, serious medical errors and complications, treating people exposed to natural and
human-generated disasters, workplace violence, and hazardous exposures (eg, the COVID-19
pandemic).6 Risk for traumatic exposure is particularly pronounced for resident physicians, who
typically have the greatest responsibility for frontline clinical care with high patient volumes, and lack
the training and experience of more seasoned physicians. However, in contrast to the burgeoning
literature on burnout,7 depression,8 and suicide,9 little is known about the prevalence and
associations of trauma exposure and PTSD in physicians and physicians-in-training.
Risk of work-related trauma exposure and PTSD among health care professionals is increasingly
recognized, especially since the beginning of the COVID-19 pandemic.10 Despite this, most prior
research on PTSD in physicians consists of small studies of specific medical specialties at a limited
number of institutions. Of the 3 studies we identified with more than 1000 participants, all found
considerable rates of PTSD symptoms or probable PTSD in physician populations.11-13 However, there
have been no nationwide longitudinal studies of work-related trauma exposure and PTSD among
physicians-in-training—a time when trauma exposure and the resultant mental health consequences
may substantially impact the ability to learn and care for patients. This is a costly gap in our
knowledge of the determinants of physician well-being, because it has been demonstrated that
mental distress and illness in physicians contributes to poor quality of care and increased care costs
and medical errors.14,15 The current study seeks to address that knowledge gap by longitudinally
assessing the prevalence and associations of work-related trauma exposure and PTSD in a wellcharacterized, nationwide sample of US intern physicians (in their first year of residency training).

Methods
Participants
Individuals entering residency at collaborating institutions during the 2018-2019 academic year were
invited to participate via email 2 months before starting internship. In total, 4350 invitation emails
were sent to interns entering residency programs in internal medicine, surgery, obstetrics/
gynecology, pediatrics, psychiatry, emergency medicine, combined medicine and pediatrics, family
practice, anesthesiology, transitional, and other specialties (eg, child neurology, orthopedic surgery,
preliminary years, and other specialties with samples too small to list individually). For 14 individuals,
emails were returned as undeliverable and we were unable to obtain a valid email address. Of the
remaining invited individuals, 2129 of 4350 (49%) agreed to participate. The institutional review
board at the University of Michigan and participating hospitals approved the larger Intern Health
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Study, and the Uniformed Services University institutional review board determined that data
analysis for the current study was exempt because it is not human subjects research. Participants
provided electronic informed consent and were given $125 gift certificates as compensation ($25 per
survey completed). This study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for cohort studies.

Data Collection
Participants completed a baseline survey 1 to 2 months before commencing internship. The survey
assessed demographic characteristics (age, sex, race/ethnicity, marital status), medical education
factors (medical specialty, training institution), psychological factors (self-reported history of
depression), and psychosocial factors (sexual orientation, early family environment, and stressful life
events over the past 3 months). Racial and ethnic groups other than non-Hispanic White were
collapsed into a single category because of small sample size.
Participants were contacted again via email at months 3, 6, 9, and 12 of their internship year and
asked to complete follow-up surveys. At each time point, interns were asked about (1) stressful life
events and concern over perceived medical errors in the past 3 months and (2) number of hours
worked over the past week. At month 12, current PTSD, depression, and anxiety symptoms were
assessed.

Measures
Trauma exposure and PTSD symptoms were assessed using the Primary Care PTSD Screen for DSM-5
(PC-PTSD-5), a 5-item screening questionnaire for probable or possible PTSD, reflecting DSM-5 PTSD
diagnostic criteria.16 The PC-PTSD-5 is diagnostically accurate, with content and face validity relative
to the DSM-5.16 The PC-PTSD-5 begins with a screen for trauma exposure, which we adapted for this
study to specify health care–specific traumatic exposures: “Sometimes things happen to physicians
that are unusually or especially frightening, horrible, or traumatic. For example: sudden patient
deaths, serious medical errors, workplace violence, hazardous exposure, or repeated or extreme
exposure to the details of traumatic events. Have you ever experienced this kind of event as a
physician?” Respondents with no reported trauma exposure were recorded with a negative screen,
whereas those who responded yes to the first item completed 5 questions assessing PTSD symptoms
over the past month (with yes or no response options) for a total score of 0 to 5. A cutoff score of 3
established a possible PTSD diagnosis in this study, which has been demonstrated to be maximally
sensitive for the detection of PTSD.16
Depressive symptoms within the past 2 weeks were assessed using the 9-item Patient Health
Questionnaire (PHQ-9), a commonly used and validated self-report inventory.17 Each item yields a
score ranging from 0 (not at all) to 3 (nearly every day), with a total score range of 0 to 27. A score of
10 or greater has been found to indicate moderate to severe depression, with a sensitivity of 93%
and a specificity of 88%.18 Self-reported history of depression was assessed using a single yes or no
item: “To the best of your recollection, have you EVER experienced an episode of depression (a two
week period of your life when you felt down or lost interest or pleasure in your usual activities and
also had difficulty concentrating or noticed changes in sleep, appetite, energy or experienced
thoughts of death or feelings of guilt)?”
Symptoms of generalized anxiety disorder (GAD) over the past 2 weeks were measured using
the Generalized Anxiety Disorder 7-item scale (GAD-7), which has demonstrated reliability and
validity.19 Item responses range from 0 (not at all) to 3 (nearly every day), with a possible total score
range of 0 to 21. A cutoff point of 10 has been determined to correspond with a moderate level of
GAD, with a sensitivity of 89% and a specificity of 82%.
Early family environment was assessed using the Risky Families Questionnaire (RFQ), a
validated 13-item retrospective self-report measure assessing abuse, neglect, and family conflict
between ages 5 to 15 years.20 Each item is rated on a 5-point scale ranging from 1 (not at all) to 5 (very
often), with higher scores indicating more exposure to risky experiences and conflict during
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childhood. Recent stressful life events over the past 3 months were assessed using an 11-item scale
developed for this study.21 Participants responded yes or no to items addressing several stressful
event categories, including loss of a family member, injury or illness, financial difficulties, changes in
relationship and parental status, and exposure to physical violence, yielding a score of 1 at each time
point if participants responded yes to any item (eFigure in the Supplement). Concern that
participants made a major medical error in the last 3 months was assessed as yes or no. Cumulative
scores for quarter 1 to quarter 4 responses to the stressful life events and concern about medical
errors items were calculated, with possible ranges 0 to 4.

Statistical Analysis
We used descriptive statistics to calculate prevalence of work-related trauma exposure in our sample
and prevalence of PTSD among those with work-related trauma exposure. We conducted 2 sets of
univariable and multivariable logistic regression models to examine associations of demographic,
psychological, psychosocial, and work-related factors with (1) work-related trauma exposure and (2)
PTSD after work-related trauma exposure.
Association of Covariates With Trauma Exposure
First, we conducted a series of separate univariable logistic regression analyses to examine
associations of each of the demographic characteristics with work-related trauma exposure, and then
examined all of the demographic characteristics together in a multivariable model testing
associations with trauma exposure. We subsequently performed a series of separate multivariable
logistic regression analyses, adjusting for demographic characteristics, to separately examine each
psychological, psychosocial, and work-related factor’s association with trauma exposure.
Psychological, psychosocial, and work-related factors found to be significantly associated with
trauma exposure in separate analyses were then entered together into a final multivariable model,
again controlling for demographic characteristics.
Association of Covariates With PTSD
The aforementioned steps were repeated in a separate set of univariable and multivariable logistic
regression models to assess the associations between these factors and PTSD following work-related
trauma exposure. Logistic regression coefficients were exponentiated to obtain odds ratios (ORs)
and 95% CIs. The significance threshold was P ⱕ .05. We used Wald χ2 to calculate significance, and
testing was 2-sided. Statistical analyses were conducted using SPSS Statistics version 25.0 (IBM
Corp)22 from April 2020 to January 2021. Listwise deletion was used to account for missing data.

Results
Our analytic sample included 1134 participants who responded to the PC-PTSD-5 work-related
trauma exposure item at 12 months. Among these participants, 665 (58.6%) were female, 695
(61.6%) were non-Hispanic White, 823 (72.6%) were unmarried, 574 (50.6%) lived with a significant
other, 1054 (92.9%) had no children, and 1023 (90.8%) identified as heterosexual (vs lesbian, gay,
bisexual, transgender, questioning); the mean (SD) age of participants was 27.52 (2.50) years
(Table 1). Our overall response rate was 26% (1134 respondents [at 12 months] of 4350 total invitees
[at baseline]), with response rates differing by specialty at 12 months: 19% (225 of 1159) of surgical
interns invited to participate at baseline responded at 12 months, and 28% (907 of 3191) of
nonsurgical interns invited to participate at baseline responded at 12 months.
Of our 1134 respondents, 640 (56.4%) reported work-related trauma exposure, and all
answered the PC-PTSD-5 screening questions. Among the 640 individuals who reported workrelated trauma exposure, 123 (19.0%) screened positive for PTSD. The overall rate of possible PTSD
among interns in the study sample was 10.8% (123 of 1134).
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Work-Related Trauma Exposure
Trauma exposure across specialties ranged from 43.1% (anesthesiology: 25 of 58 respondents) to
72.4% (emergency medicine: 71 of 98 respondents) (Table 2). In our logistic regression model
assessing for associations with trauma exposure, we found that only race/ethnicity was associated
with trauma exposure, with non-Hispanic White interns significantly more likely to report trauma
exposure (OR, 1.37 [95% CI, 1.08-1.74]; P = .01) (eTable 1 in the Supplement). In a multivariable model
including all of the demographic characteristics, this association of non-Hispanic White race/
ethnicity with trauma exposure remained significant (OR, 1.37 [95% CI, 1.07-1.75]; P = .01) (eTable 1
in the Supplement).

Table 1. Demographic and Work-Related Characteristics Among the Trauma Exposure and PTSD Groups
No. (%)
Trauma exposurea

PTSDb

Characteristic

No

Yes

No

Yes

Total sample

No.

494

640

517

123

1134

Male

207 (41.9)

262 (40.9)

221 (42.7)

41 (33.3)

469 (41.4)

Female

287 (58.1)

378 (59.1)

296 (57.3)

82 (66.7)

665 (58.6)

Sex

Race/ethnicity
non-Hispanic White

281 (57.3)

414 (64.8)

327 (63.4)

87 (70.7)

695 (61.6)

Non-Whitec

209 (42.7)

225 (35.2)

189 (36.6)

36 (29.3)

434 (38.4)

Not married

358 (72.5)

465 (72.7)

368 (71.2)

97 (78.9)

823 (72.6)

Married

136 (27.5)

175 (27.3)

149 (28.8)

26 (21.1)

311 (27.4)

No

250 (50.6)

310 (48.4)

246 (47.6)

64 (52.0)

560 (49.4)

Yes

244 (49.4)

330 (51.6)

271 (52.4)

59 (48.0)

574 (50.6)

Marital status

Live with significant other

Have children
No

451 (91.3)

603 (94.2)

486 (94.0)

117 (94.2)

1054 (92.9)

Yes

43 (8.7)

37 (5.8)

31 (6.0)

6 (4.9)

80 (7.1)

27.53 (2.62)
[23-41]

27.51 (2.40)
[23-44]

27.53 (2.42)
[23-44]

27.45 (2.33)
[23-37]

27.52 (2.50)
[23-44]

Age, mean (SD) [range]
Sexual orientation
Heterosexual

455 (92.5)

568 (89.4)

464 (90.3)

104 (86.0)

1023 (90.8)

LGBTQ

37 (7.5)

67 (10.6)

50 (9.7)

17 (14.0)

104 (9.2)

Total

494 (43.6)

640 (56.4)

517 (80.8)

123 (19.2)

1134 (100)

Abbreviations: LGBTQ, lesbian, gay, bisexual,
transgender, queer/questioning; PC-PTSD-5, Primary
Care PTSD Screen for Diagnostic and Statistical Manual
of Mental Disorders (Fifth Edition); PTSD,
posttraumatic stress disorder.
a

Intern physician report of being exposed to a workrelated traumatic event during the past year (0 = no,
1 = yes).

b

Possible PTSD is defined as scoring 3 or greater on
the PC-PTSD-5 during quarter 4 (0 = no, 1 = yes).

C

These races/ethnicities included African American,
Latino, Asian, Native American, Arab/Middle Eastern,
mixed, and other.

Table 2. Trauma Exposure and PTSD Prevalence Rates by Medical Specialty
Participants, No. (%)
Trauma exposurea

PTSDb

Medical Specialty

No

Yes

No

Yes

Totalc

Internal medicine

106 (43.4)

138 (56.6)

105 (76.1)

33 (23.9)

244 (21.5)

Surgery

33 (36.7)

57 (63.3)

50 (87.7)

7 (12.3)

90 (8.0)

Obstetrics/gynecology

37 (48.1)

40 (51.9)

37 (92.5)

3 (7.5)

77 (6.8)

Pediatrics

76 (45.8)

90 (54.2)

63 (70)

27 (30.0)

166 (14.7)

Psychiatry

26 (40.6)

38 (59.4)

35 (92.1)

3 (7.9)

64 (5.7)

Emergency medicine

27 (27.6)

71 (72.4)

58 (81.7)

13 (18.3)

98 (8.7)

Medicine/pediatrics

9 (29.0)

22 (71.0)

16 (72.7)

6 (27.3)

31 (2.7)

Family practice

51 (48.6)

54 (51.4)

40 (74.1)

14 (25.9)

105 (9.3)

Other

70 (45.5)

84 (54.5)

74 (88.1)

10 (11.9)

154 (13.6)

Transitional

24 (53.3)

21 (46.7)

17 (81.0)

4 (19.0)

45 (4.0)

Anesthesiology

33 (56.9)

25 (43.1)

22 (88.0)

3 (12.0)

58 (5.1)
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Abbreviations: PC-PTSD-5, Primary Care PTSD Screen
for Diagnostic and Statistical Manual of Mental
Disorders (Fifth Edition); PTSD, posttraumatic stress
disorder.
a

Intern physician report of being exposed to a workrelated traumatic event during the past year (0 = no,
1 = yes). Percentage indicated is among total number
of participants in each specialty who were or were
not exposed to a work-related trauma.

b

Possible PTSD is defined as scoring 3 or greater on
the PC-PTSD-5 during Q4 (0 = no, 1 = yes).
Percentage indicated is among participants in each
specialty who were exposed to a work-related
trauma and did or did not have possible PTSD.

c

Total No. (%) refer to the participants in each
specialty out of the total N of 1134 participants.
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When entered separately into models controlling for demographic characteristics, the following
factors were significantly associated with trauma exposure: specialty (combined medicine and
pediatrics: OR, 3.15 [95% CI, 1.58-6.30]; P = .001; family practice: OR, 2.90 [95% CI, 1.13-7.44];
P = .03; obstetrics/gynecology: OR, 2.07 [95% CI, 1.05-4.09]; P = .04, with each specialty more likely
to be associated with trauma exposure than internal medicine); mean number of hours worked (OR,
1.01 [95% CI, 1.00-1.02], P = .01); early family environment (OR, 1.03 [95% CI, 1.02-1.05]; P < .001);
stressful life experiences at baseline (OR, 1.70 [95% CI, 1.28-2.25]; P < .001); stressful life experiences
during internship (OR, 1.16 [95% CI, 1.03-1.33]; P = .02); lifetime history of depression (OR, 1.47 [95%

Table 3. Multivariable Associations of Work-Related, Psychosocial,
and Psychological Factors With Work-Related Trauma Exposurea
Characteristic

OR (95% CI)

Work-related factors
Specialty
Internal medicine

1 [Reference]

Surgery

1.77 (0.93-3.35)

Obstetrics/gynecology

1.76 (0.82-3.79)

Pediatrics

1.41 (0.65-3.09)

Psychiatry

1.65 (0.84-3.25)

Emergency medicine

1.86 (0.82-4.20)

Medicine/pediatrics

3.25 (1.53-6.92)

Family practice

2.90 (1.07-7.87)

Transitional

1.42 (0.68-2.97)

Anesthesiology

1.61 (0.81-3.17)

Other

1.53 (0.64-3.67)

χ 210
Mean No. of hours workedb
χ 21

13.39
1.01 (1.00-1.03)
4.55

Psychosocial factors
Early family environment
χ 21
Stressful life experiences (baseline)c
χ 21
Stressful life experiences (Q1 to Q4)d
χ 21

1.03 (1.01-1.05)
12.78
1.46 (1.06-2.01)
5.50
1.11 (0.97-1.27)
2.19

Psychological factors
Lifetime history of depressione
χ 21
Current depression (Q4)f
χ 21

0.84 (0.64-1.11)
1.47
1.17 (0.82-1.66)
0.73

Abbreviations: OR, odds ratio; PHQ-9, Patient Health Questionnaire-9;
Q, quarter.
a

Variables that were significant when entered in a series of separate
multivariable models that adjusted for demographic characteristics (sex,
current age, race/ethnicity, and marital status) (eTable 2 in the Supplement)
were entered together in a final multivariable model, adjusting for
demographics.

b

Mean of hours reported (Q1 to Q4).

c

Cumulative stressful life experiences (0 = no, 1 = yes; baseline = past
3 months).

d

Cumulative stressful life experiences (0 = no, 1 = yes; Q1 to Q4).

e

Lifetime history of depression reported at baseline.

f

Current depression: scoring 10 or higher on the PHQ-9, indicating moderate to
severe depression (0 = no, 1 = yes), assessing symptoms over the past
2 weeks.
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CI, 1.16-1.84]; P = .002); and current depression at month 12 (OR, 1.58 [95% CI, 1.17-2.14]; P = .003)
(eTable 2 in the Supplement).
Factors significant in separate models were then entered together into a final model, controlling
for demographic characteristics. In this model, non-Hispanic White race/ethnicity (OR, 1.51 [95% CI,
1.14-2.01]; P = .004), more hours worked (OR, 1.01 [95% CI, 1.00-1.03]; P = .03), early family
environment (OR = 1.03 [95% CI, 1.01-1.05]; P < .001]), and stressful life experiences at baseline (OR,
1.46 [95% CI, 1.06-2.01]; P = .02) remained associated with trauma exposure (Table 3).

Work-Related PTSD
Among those with trauma exposure, prevalence rates of possible PTSD across specialties ranged
from 7.5% (obstetrics/gynecology: 3 of 40 respondents) to 30.0% (pediatrics: 27 of 90 respondents)
(Table 2). In univariable logistic regression analyses, no demographic characteristics were
significantly associated with PTSD (eTable 3 in Supplement). However, in multivariable analyses that
included all demographic characteristics, unmarried status was significantly associated with PTSD
(OR, 1.65 [95% CI, 1.01-2.69]; P = .05) (eTable 3 in the Supplement).
When entered separately into multivariable logistic regression models controlling for
demographic characteristics, the following work-related, psychosocial, and psychological factors
were significantly associated with PTSD: specialty (surgery: OR, 0.40 [95% CI, 0.16-0.97]; P = .04;
obstetrics/gynecology: OR, 0.22 [95% CI, 0.06-0.78]; P = .03; psychiatry: OR = 0.27 [95% CI, 0.080.93]; P = .04; other specialties: OR, 0.39 [95% CI, 0.17-0.86]; P = .02, with interns in these
specialties less likely to report PTSD than those in internal medicine), concern about medical errors
(OR, 1.36 [95% CI, 1.15-1.60]; P < .001), stressful life experiences during internship (OR, 1.56 [95% CI,
1.27-1.91], P < .001), lifetime history of depression (OR, 2.29 [95% CI, 1.50-3.51]; P < .001), current
depression at month 12 (OR, 3.96 [95% CI, 2.58-6.08]; P < .001), and current anxiety at month 12
(OR, 4.41 [95% CI, 2.81-6.92]; P < .001) (eTable 4 in Supplement).
When all of these significant work-related, psychosocial, and psychological factors were entered
into a final model controlling for demographic characteristics, all factors remained significant except
for lifetime history of depression, with the strongest positive association found between current
depression and PTSD (OR, 2.52 [95% CI, 1.36-4.65]; P < .001) (Table 4). Unmarried status and
non-Hispanic White race/ethnicity were also significantly associated with PTSD in the final model
(OR, 2.00 [95% CI, 1.07-3.73]; P = .03; and OR, 1.77 [95% CI, 1.01-3.11]; P = .05, respectively).

Discussion
In this well-characterized, longitudinal cohort of 1134 training physicians in multiple specialties across
institutions nationwide, we found that more than half of interns (56.4%) reported work-related
trauma exposure, and approximately1 in 5 of those with trauma exposure screened positive for
possible PTSD (19.0%). Approximately 1 in 10 training physicians (10.8%) screened positive for
possible PTSD by the end of internship year. As compared with the estimated 12-month PTSD
prevalence rate of 3.6% in the general population,3 our 12-month PTSD rates in training physicians
were 3-fold higher. These rates of possible PTSD in physicians align with those previously found in the
literature, which range from approximately 14% to 25%,11-13 and underscore the need to recognize
and intervene on this mental health problem.
Different risk and protective factors were associated with work-related trauma exposure vs
PTSD. Most of the risk factors for trauma exposure were non–work-related, static risk factors
established before commencement of internship, such as non-Hispanic White race/ethnicity, early
family environment, and stressful life experiences at baseline. A possible explanation for the
associations of early family environment and previous stressful events with trauma exposure is that
a priming effect of prior stressful or traumatic life events (eg, abusive growing-up experience, death
of a loved one) could predispose individuals to subsequently experience or perceive additional
traumatic exposures—a phenomenon known as revictimization.23 Higher number of hours worked
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was the only work-related factor significantly associated with trauma exposure. It may be that
working longer hours generates a higher burden of stress and presents a longer time window for
exposure to work-related traumatic events.
In contrast to the static, preinternship factors that were largely associated with work-related
trauma exposure, factors associated with PTSD were more likely to be work-related (specialty,
concern about medical errors) or occur during internship (stressful life experiences during internship,
current depression or anxiety at month 12). Many of these associations are clinically intuitive: adverse
events such as medical errors can precipitate psychological distress in health care workers,24 and
stress and mental illness during internship may predispose individuals to other mental health
comorbidities.
Of note, non-Hispanic White race/ethnicity was found to be associated with both trauma
exposure and PTSD. The reasons for this are unclear, and this link should be interpreted with caution.
Our findings contrast with the existing literature, which suggests that, although non-Hispanic White

Table 4. Multivariable Associations of Work-Related, Psychosocial,
and Psychological Factors With Work-Related PTSDa,b
Characteristic

OR (95% CI)

Work-related factors
Specialty
Internal medicine

1 [Reference]

Surgery

0.26 (0.09-0.81)

Obstetrics/gynecology

0.14 (0.03-0.66)

Pediatrics

1.23 (0.57-2.66)

Psychiatry

0.15 (0.03-0.77)

Emergency medicine

0.49 (0.19-1.21)

Medicine/pediatrics

1.30 (0.41-4.05)

Family practice

1.07 (0.44-2.58)

Transitional

0.52 (0.13-2.15)

Anesthesiology

0.48 (0.12-1.95)

Other

0.32 (0.12-0.85)

χ 210
Concern about medical errorsc
χ 21

24.06
1.21 (1.00-1.46)
3.84

Psychosocial factors
Stressful life experiences (Q1 to Q4)d
χ 21

1.43 (1.14-1.81)
9.21

Psychological factors
Lifetime history of depression
χ 21
Current depression (Q4)e
χ 21
Current anxiety (Q4)f
χ 21

1.70 (0.99-2.90)
3.73
2.52 (1.36-4.65)
8.65
2.14 (1.13-4.04)
5.48

Abbreviations: PTSD, posttraumatic stress disorder; OR, odds ratio; Q, quarter.
a

Variables that were significant when entered in a series of separate
multivariable models that adjusted for demographics (sex, current age, race/
ethnicity, and marital status) (eTable 4 in the Supplement) were entered
together in a final multivariable model, adjusting for demographics.

b

Possible PTSD is defined as scoring 3 or greater on the PC-PTSD-5 during Q4.

c

Cumulative concern about major medical errors (0 = no, 1 = yes; Q1 to Q4).

d

Cumulative stressful life experiences (0 = no, 1 = yes; Q1 to Q4).

e

Current depression: scoring 10 or higher on the PHQ-9, indicating moderate to
severe depression (0 = no, 1 = yes).

f

Current anxiety: Scoring 10 or higher on the GAD-7 (0 = no, 1 = yes).
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interns reported higher rates of trauma exposure, certain racial/ethnic minorities have a higher
prevalence of PTSD even after adjusting for type and frequency of trauma exposure.25,26 Moreover,
experts have cautioned against clinical and policy decision-making based on race, even when such
findings are supported by empirical data.27
The associations between specific medical specialties and risk of work-related trauma exposure
and PTSD also warrant further discussion. In our model on trauma exposure, there was no significant
association overall between medical specialty and trauma exposure. However, in our model on PTSD,
2 specialties were found to be less associated with PTSD following work-related trauma exposure:
surgery and psychiatry (specialties categorized as other were also protective in our analysis, but this
category is too heterogeneous to remark upon). These findings, however, should be placed into
context: as we used internal medicine (the most common specialty in our sample) as the reference
category, it does not provide information on differences between specialties other than internal
medicine. Therefore, examining effect sizes for trauma exposure and PTSD between specialties
(Table 3 and Table 4, respectively), as well as prevalence rates of trauma exposure and PTSD within
each specialty (Table 2), is likely to yield more practically meaningful information than relying on
statistical significance alone.

Limitations
This study should be considered in light of its limitations. Self-report data are subject to recall bias.
Our response rate was relatively low, at 26% overall (19% for surgical specialties and 28% for
nonsurgical specialties). The lower response rate among surgical interns may be due to their more
intensive work schedule, resulting in less time to participate, which may have introduced selfselection bias and limited generalizability to all US intern physicians. Attrition was managed by
maintaining regular contact with participants.
The PC-PTSD-5 is a screening questionnaire, and as such cannot be interpreted as being
diagnostic for PTSD. As PTSD symptoms were only assessed at month 12, we cannot ascertain
whether participants developed PTSD during internship or already had PTSD at baseline. However,
this concern is mitigated by the fact that the PC-PTSD-5 asked specifically about trauma exposure “as
a physician” (ie, work-related trauma exposure) and elicited PTSD symptoms specifically associated
with work-related traumatic events, thereby increasing the likelihood that participants reported
PTSD symptoms associated with their work vs life events occurring before internship. Because the
PC-PTSD-5 is a self-report instrument, it may not collect information on trauma exposure and PTSD
symptoms as reliably as a clinician-administered instrument. Although our study evaluated a wide
range of risk and protective factors for trauma exposure and PTSD, it is not comprehensive. Future
studies should also examine additional factors previously found to be associated with physician
mental health (eg, work-life balance,12,13 workplace depersonalization or bullying,12,13 perceived
support following trauma exposure).28-30

Conclusions
This study provides additional support to the existing literature on trauma exposure and PTSD among
physicians by longitudinally assessing work-related trauma exposure and PTSD among intern
physicians in a large, well-characterized nationwide sample. More research is needed to determine
the prevalence of trauma exposure and PTSD at different stages of a physician’s career. Also needed
are studies on specific groups of physicians and physicians in training who may be at particularly high
risk for work-related trauma exposure and PTSD (eg, in medical specialties with high rates of trauma
exposure or PTSD, from racial/ethnic groups who may develop PTSD at higher rates). Finally, studies
to identify effective interventions following work-related trauma exposure in physicians are needed,
with the goal of enhancing physician performance, increasing professional satisfaction, and
ultimately improving patient care.
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eTable 2. Multivariable Associations of Work-Related, Psychosocial, and Psychological Factors With Work-Related
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eTable 3. Association of Demographic Characteristics of Intern Physicians With Work-Related PTSD
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