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INTRODUCTION

Medical professionals are at elevated risk of both depression
and burnout. Major depressive disorder, which has standard-
ized diagnostic criteria, has traditionally been attributed to a
combination of personal and job-related factors, while burnout
has been conceptualized as primarily a job-related stress phe-
nomenon.1 Evidence on whether potential predisposing indi-
vidual and job-related risk factors differ between the two
syndromes is lacking.2 Further, there is disagreement as to
whether these two syndromes represent the same phenomenon
or are distinct entities. This prospective cohort study used
validated survey instruments to examine whether predictors
of depressive symptoms (DS) and burnout differed in medical
interns, a population previously shown to be at high risk for
both syndromes.

METHODS

As part of the Intern Health Study, 4996 training physicians
starting their internship in 2017 were contacted 2 months prior
to residency. 57.3% (n = 2865) completed online surveys at
baseline and again at 3, 6, 9, and 12 months of their intern
year.3 (DS) were measured with the 9-item Patient Health
Questionnaire a validated screening instrument for major de-
pression that can also be used to quantify DS severity. Emo-
tional exhaustion (EE) and depersonalization (DP) were mea-
sured with the 9-item abbreviated Maslach Burnout Inventory.
Workload and learning environment satisfaction were assessed
with a residency program evaluation questionnaire (see
Table 1 for all survey instruments used and their timing).
Because program-level variables were examined, only pro-

grams with a minimum of three interns completing at least one

of four follow-up surveys were included. Associations be-
tween demographic, individual, and workplace variables and
DS, EE, and DP scores were examined in univariate and
multivariate linear regression models. Effect sizes attributable
to individual versus workplace factors were summed to quan-
tify the proportion of variation in outcomes attributable to
each. Analyses were performed using R version 3.6.1. Statis-
tical tests were 2-sided with a significance threshold of
P < 0.05.

RESULTS

54.2% (n = 1552) of 2865 respondents met the inclusion cri-
teria for this analysis. Included subjects did not differ from
excluded subjects in DS, EE, or DP scores (data not shown,
p>0.05 for all comparisons). Subjects matched to residency
programs at 68 institutions, including 32.8% to internal med-
icine, 16.3% to pediatrics, and 9.1% to emergency medicine.
The mean age was 27.5 years (IQR 26–28), 51.7% (803/1552)
were women, and 37.5% (580/1552) were part of a couple.
There was substantial overlap between factors associated

with DS and factors associated with EE or DP (Table 2). Of
personal factors, female sex, history of depression, increased
neuroticism score, increased early family environment score,
single marital status, and lack of children were associated with
higher levels of DS, EE, and DP. Of workplace factors, in-
creasedworkload and learning environment satisfaction scores
were associated with lower DS, EE, and DP.
Multivariate models including all six personal factors and

both composite workplace factors as predictors explained
33.2%, 31.9%, and 35.5% of the variance in DS, EE, and
DP, respectively. Individual factors accounted for 67.8%,
68.5%, and 57.4% of the explained variance in DS, EE, and
DP, respectively.

DISCUSSION

While previous work has posited that burnout is distinct from
depression and more influenced by job-related factors,1 our
results suggest substantial overlap between the two
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Table 1 Questions and Instruments Employed in 2017 Intern Health Study

Question/instrument Citation Baseline 3
months

6
months

9
months

12
months

Age x
Gender (multiple choice) x
Ethnicity (multiple choice) x
Sexual orientation (multiple choice) x
Specialty (multiple choice) x
Marital status (multiple choice) x
Living with a significant other? (Y/N) x
Self-reported history of depression (Y/N) x
Parenting status (Y/N) x
Weekly duty hours (number entry) x x x x x
PHQ-9 Kroenke K, Spitzer RL, Williams JB. The

PHQ-9: validity of a brief depression severity
measure. J Gen Intern Med.
2001;16(9):606–613.

x x x x x

9-item Maslach Burnout Inventory Maslach C, Jackson SE, Leiter MP. Maslach
Burnout Inventory Manual. 4th ed. Menlo Park:
CA: Mind Garden Inc; 2016.

x x

14-item Neuroticism Questionnaire Costa Jr PT, McCrae RR. Stability and change
in personality assessment: the revised NEO
Personality Inventory in the year 2000. J Pers
Assess. 1997;68(1):86–94.

x

13-item Early Life Stress Questionnaire Taylor SE, Way BM, Welch WT, Hilmert CJ,
Lehman BJ, Eisenberger NI. Early family
environment, current adversity, the serotonin
transporter promoter polymorphism, and
depressive symptomatology. Biol Psychiatry.
2006;60(7):671–676.

x

Residency Evaluation Questionnaire Seelig CB, DuPre CT and Adelman HM:
Development and Validation of a Scaled
Questionnaire for Evaluation of Residency
Programs. SMJ (1995): 88; 745–750

x

Table 2 Univariate relationships between personal factors, workplace factors, and each of PHQ score, emotional exhaustion, and
depersonalization.

Predictors of PHQ-9 Score at 6 Months Slope LCI UCI P
Personal Factors

Sex (Female vs. Male) 1.25 0.72 1.78 <0.0001
History of Depression (Yes vs. No) 2.67 2.15 3.18 <0.0001
Part of Couple (Yes vs. No) -0.71 -1.26 -0.17 0.01
Children (Yes vs. No) -0.79 -1.84 0.26 0.14
Baseline Neuroticism Score 0.24 0.22 0.27 <0.0001
Baseline Early Family Environment Score 0.12 0.09 0.15 <0.0001

Workplace Factors
Workload Satisfaction -2.21 -2.62 -1.80 <0.0001
Learning Environment Satisfaction -2.13 -2.63 -1.63 <0.0001

Predictors of EE Score at 6 Months Slope LCI UCI P
Personal Factors

Sex (Female vs. Male) 0.42 -0.08 0.93 0.10
History of Depression (Yes vs. No) 1.61 1.11 2.11 <0.0001
Part of Couple (Yes vs. No) -0.68 -1.19 -0.16 0.01
Children (Yes vs. No) -1.90 -2.89 -0.90 <0.0001
Baseline Neuroticism Score 0.17 0.14 0.20 <0.0001
Baseline Early Family Environment Score 0.09 0.06 0.11 <0.0001

Workplace Factors
Workload Satisfaction -2.13 -2.53 -1.73 <0.0001
Learning Environment Satisfaction -2.27 -2.75 -1.79 <0.0001

Predictors of DP Score at 6 Months Slope LCI UCI P
Personal Factors

Sex (Female vs. Male) -1.04 -1.61 -0.48 <0.0001
History of Depression (Yes vs. No) 0.89 0.32 1.46 <0.0001
Part of Couple (Yes vs. No) -0.77 -1.34 -0.20 0.01
Children (Yes vs. No) -1.11 -2.23 0.00 0.05
Baseline Neuroticism Score 0.12 0.09 0.15 <0.0001
Baseline Early Family Environment Score 0.07 0.04 0.11 <0.0001

Workplace Factors
Workload Satisfaction -1.66 -2.11 -1.21 <0.0001
Learning Environment Satisfaction -2.07 -2.61 -1.53 <0.0001
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syndromes. In our sample of training physicians, there was
almost perfect overlap among the factors associated with DS
and those associated with EE and DP. Further, the balance of
workplace and individual factors influencing burnout compo-
nents was qualitatively similar to those influencing DS. While
novel in medicine, these findings are consistent with work in
other populations showing strong qualitative and quantitative
symptom overlap between burnout and depression.4

Efforts to address burnout have predominantly focused on
altering physicians’ relationships with their work environments.
Our findings show that individual factors play a similarly large
role in determining burnout as they do depression and suggest
that individual-level prevention and treatment strategies should
be explored to reduce both burnout and DS.
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