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To the Editor:

The proportion of physicians who have a positive screening for depression increases by a
factor of five to six times with the start of residency.! The long work hours that are typical
of residency are a potential driver of worsening depressive symptoms.2 We used an emulated
trial design, a method that is suited to simulate a randomized trial when a trial is not feasible,
to estimate the association between work-hour levels and change in depressive symptoms

during the first year of residency.

We analyzed data from repeated cohorts of U.S. physicians who were recruited annually

from April through June during the years 2009 to 2020 to participate in the Intern

Health Study (17,082 participants), a national sample of interns (physicians in their first
postgraduate year). We assessed depressive symptoms by means of the Patient Health
Questionnaire 9-item version (PHQ-93) at baseline (1 to 2 months before the start of the
internship) and then quarterly throughout the internship year. On the PHQ-9, depression

is categorized as minimal by a score of 0 to 4, mild by a score of 5 to 9, moderate by

a score of 10 to 14, moderately severe by a score of 15 to 19, and severe by a score

of 20 to 27.3 At baseline, we also assessed participants’ demographic characteristics (i.e.,
age, sex, marital status, and parental status), surgical or non-surgical specialty, early family
environment, personality trait of neuroticism, and history of depression. We gathered data on
participant-reported work hours over the preceding week, stressful life events, and medical

errors quarterly during the internship.
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We emulated a target trial of the effect of weekly work hours on depression, categorizing
weekly work hours into increasing levels, starting from 0 to 20 hours per week and going
up to more than 90 hours per week (Table S1 in the Supplementary Appendix, available
with the full text of this letter at NEJM.org). We used standardization to estimate the

mean change in PHQ-9 scores from baseline associated with each work-hour level, with
adjustment for covariates and modeling with post-stratification and attrition weights (see the
Supplementary Methods section).

At baseline, the interns” median PHQ-9 total score was 2.0 points and the mean (£SD)
score was 2.7+3.1 points. The mean work hours, as assessed quarterly, were 63+19 per
week (median, 67 hours per week; interquartile range, 50 to 76). At higher work-hour
levels, interns” PHQ-9 total scores more often fell within higher cate-gories of severity of
depression, with 33.4% of the interns meeting PHQ-9 criteria for depression at a level of
more than 90 work hours per week (Fig. S2). After standardization, the estimated change
from baseline in the PHQ-9 score increased (indicating worsening depressive symptoms)
with increasing work-hour levels, a pattern consistent with a dose—response relationship
(Fig. 1). For the work-hour category of more than 40 and up to 45 hours per week, the
estimated increase from baseline in the PHQ-9 score was 1.8 points (95% confidence
interval [CI], 1.7 to 2.0). In contrast, in the work-hour category of more than 90 hours per
week, the increase was 5.2 points (95% Cl, 4.9 to 5.6). Sensitivity analyses, which included
an analysis for clustering according to institution, provided results that were similar to those
of the primary analysis.

In this large, national cohort study involving U.S. medical interns, higher work hours

were associated with progressively greater increases in depressive symptoms from baseline.
Specifically, the increase in symptom scores was almost 3 times as high in the highest
work-hour category (>90 hours per week) as in the work-hour category of more than 40
and up to 45 hours per week, which is the category closest to the hours typical of most
nonmedical professions. Given that this was an observational study, it is possible that the
results could be explained by residual confounding, even though the design and analytic
approaches we used emulated those of a clinical trial.

Reduction in work hours has received only limited mention in the recent recommendations
and policy statements addressing clinician well-being.> Our findings suggest that limiting
the number of hours worked per week by residents has the potential to reduce rates of
depression among early-career trainees.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Estimated Mean Change in the PHQ-9 Score for Depressive Symptoms during
Physician Internship, According to Weekly Work-Hour Levels, among 17,082 Participants in
the Intern Health Study, 2009-2020.

Scores on the Patient Health Questionnaire 9-item version (PHQ-9) were assessed at
baseline (1 to 2 months before the start of the internship) and then quarterly throughout
the internship year. On the PHQ-9, depression is categorized as minimal by a score of

0 to 4, mild by a score of 5 to 9, moderate by a score of 10 to 14, moderately severe

by a score of 15 to 19, and severe by a score of 20 to 27. The widths of the 95%
confidence intervals (I bars) have not been adjusted for multiplicity and may not be used
in place of hypothesis testing. The analysis was adjusted for the baseline factors of sex,
surgical or nonsurgical specialty, personality trait of neuroticism, history of depression
before the internship, early family environment, age, cohort calendar year, marital status,
parental status, and time-varying factors of stressful life events and medical errors (see the
Supplementary Appendix for details of measures).
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