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OBJECTIVE: Early medical training affects the mental
health of residents. New-onset depression during
internship persists beyond training and affects attrition,
career satisfaction, and physician suicide. This study
investigated depression rates among interns entering
ophthalmology training and the relationship to work-
related factors.

DESIGN: Prospective, multicenter cohort study. Interns
were recruited since 2015 and participated in longitudi-
nal assessments before and during their internship.
Exposures included time in residency (measured at 3, 6,
9, and 12 months of intern year), work hours, and sleep
hours.

SETTING: This study was conducted at several institu-
tional academic tertiary care centers located within the
United States.

PARTICIPANTS: A population-based sample of 98 oph-
thalmology residents from the Intern Health Study (IHS)
from July 2015 to June 2023 who reported their status
in ophthalmology residency were included in this study.

MAIN OUTCOME MEASURES: Validated measures of
depression [Patient Health Questionnaire-9 (PHQ-9)] at
preinternship and 3, 6, 9, and 12 months of residency
before the start of dedicated ophthalmology training.
Outcomes included the proportion of ophthalmology-
entering interns with major depression (PHQ-9 score >
10), changes in mean PHQ-9 scores, and the relationship
between PHQ-9 scores and mean work and sleep hours.

RESULTS: Of the 98 ophthalmology-bound interns (41
[41.8%] with self-reported depression at any timepoint
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prior to enrollment) included in the study, 3 (3.1%) had
major depression on baseline assessment (PHQ-9 > 10).
32 (32.7%) experienced major depression during the
internship period. Approximately one-quarter of interns
experienced depression in the month prior to starting
dedicated ophthalmology training (postgraduate year 2,
PGY-2).

Preinternship mean PHQ-9 score (2.7 [95% CI, 1.6-
3.8]) was significantly less than scores at 3 months (5.9
[95% CI, 4.6-7.2]), 6 months (6.1 [95% CI, 4.6-7.6]), 9
months (5.6 [95% CI, 4.3-6.9]), and 12 months (6.0 [95%
CI, 4.4-7.5]). History of depression was not significantly
predictive of PHQ-9 scores (p =0.66). Every additional
hour of sleep was predictive of a 1.6-point decrease on
the PHQ-9 (p < 0.001).

CONCLUSIONS: In this prospective multicenter study,
there is a rise in depressive symptoms during internship,
and these symptoms persist throughout the year. Nearly
one-quarter of residents were depressed in the month
prior to entering dedicated ophthalmology training
(PGY-2). These findings highlight the need to address
the mental health of early ophthalmology trainees. (J
Surg Ed 83:103834. © 2025 The Authors. Published by
Elsevier Inc. on behalf of Association of Program Direc-
tors in Surgery. This is an open access article under the
CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/))
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INTRODUCTION

The mental health of medical interns has been a growing
concern in recent years. Depression may lead to
decreased productivity, earlier retirement, absenteeism,
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and reduced patient satisfaction."”” There is a gap in our
understanding of mental health during various phases of
ophthalmology training, including standalone internship
years and combined internship years.

Most ophthalmology residents in the United States
report issues related to depression, burnout, or suicide
affecting their residency programs.” However, only 26%
of ophthalmology residency directors report that their
programs have faced similar issues.’ “* This may underlie
why the majority of ophthalmology residencies have not
established wellness programs.’ “* Another factor may be
the fragmented training pathway—many ophthalmology
residents spend their intern year in medicine or other
specialties, which can hinder their integration and sense
of belonging within the program.

New-onset depression in early training periods can
persist for many years into a medical career.” Physician
burnout and depression can affect career satisfaction,
worsen suicide rates, and increase patient dissatisfaction
and physician attrition."”*” Given a looming ophthal-
mologist shortage,” there is a need to characterize the
mental health of ophthalmology trainees.

In this study, we aimed to assess scores of the 9-item
Patient Health Questionnaire (PHQ-9) across ophthalmol-
ogy interns. The goal of this study was to quantify the
severity of depressive symptoms across internships and
their relationship to known factors.””'’ We hypothesized
that interns entering ophthalmology would experience
increased depressive symptoms during their intern year
compared to their baseline, and the severity of symptoms
would be associated to work and sleep hours.

METHODS
Study Design

The University of MI Institutional Review Board
reviewed this study and approved exempt status. The
study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) report-
ing guideline. The study adhered to the tenets of the
Declaration of Helsinki.

The Intern Health Study (IHS) is a multi-institutional
cohort study that has assessed the mental health and
associated factors of medical interns in the United States.
A subset of the overall cohort, consisting of self-reported
ophthalmology interns from 2015 to 2023 across various
institutions and internship types (.e., surgical, medical,
or combined), was included. In 2017, the ACGME estab-
lished requirements for programs to transition to com-
bined intern years, resulting in a gradual increase in the
number of combined programs throughout the study
period.

Participant Recruitment

Graduating medical students at partner institutions were
sent recruitment emails to participate in the ITHS. These
institutions were anonymized to protect the privacy of
residents. Further, the THS did not have interns entering
ophthalmology explicitly specify whether they had
undergone a surgical or medical internship (10 sponta-
neously specified medicine in free text, one spontane-
ously specified general surgery). Ophthalmology interns
were not enrolled during the start of the COVID-19 pan-
demic (2019-2020, in 2021 only 1 intern was recruited);
therefore, the present analyses include only nonpan-
demic cohorts. Participants received financial compensa-
tion between $50 and $125, depending on the year of
participation. Participants in the IHS study were enrolled
before the start of their residency training program and
given a set of assessments. Informed consent was
obtained from all participants. Subsequently, partici-
pants received follow-up assessments throughout their
internship year, in September, December, March, and
June. Participants were given 1 month to complete each
assessment.

Study Instrument

The study instrument included self-reported demo-
graphic factors, lifestyle factors, measures of depression
and mental health, as well as other questions on the
baseline assessment administered before the start of the
internship year (first postgraduate year, PGY-1). A repre-
sentation of the Intern Health Study instrument by year
is provided in Supplement Table 1.

Our analysis on the subset of ophthalmology interns
included self-reported demographic data (age, gender,
self-reported race/ethnicity, and relationship status),
mental health status (previously diagnosed depression,
neuroticism [measured by NEO Personality Inventory)),
measures of depression (assessed by PHQ-9), and meas-
ures of lifestyle factors (work and sleep hours). The
PHQ-9 and NEO Personality Inventory were selected for
their high sensitivity and specificity in detecting depres-
sion and neuroticism, respectively. PHQ-9 scores range
from O to 27, stratifying depression severity as follows: 0
to 4, minimal; 5 to 9, mild; 10 to 14, moderate; 15 to 19,
moderately severe; and 20 to 27, severe.

Statistical Analysis

All statistical analyses were conducted in SPSS (IBM SPSS
Statistics for Macintosh, Version 29.0). Figures were gen-
erated using GraphPad Prism (GraphPad Prism version
9.5.1 for Macintosh). Descriptive statistics were calcu-
lated with standard deviations.

A linear mixed model was fitted using an unstructured
covariance matrix and the Restricted Maximum
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Likelihood (REML) method to compare the baseline
mean of the PHQ-9 to subsequent means. Estimated mar-
ginal means with 95% confidence intervals were calcu-
lated for preinternship PHQ-9 scores and every
assessment. The effects of baseline factors and factors
during the intern year were calculated. Bonferroni
adjustments were made. The model was adjusted for
demographic characteristics, cohort year, baseline neu-
roticism scores, personal history of depression, average
work hours, and average sleep hours.

RESULTS

Ninety-eight interns entering ophthalmology were
included in this study, from an original 268 invited to
participate (36.6%). This was less than the overall partici-
pation rate among all interns (49.0%) in the IHS. Data
collected during the preinternship period, which was
defined as the 3 months prior to the start of internship,
was considered baseline data. The mean age (SD) of
the cohort was 26.9 (1.7) years. Forty-four (44.4%)
participants reported having a significant other. Fifteen
(15.2%) participants were considered underrepresented
in medicine. Forty-one (41.8%) participants of the cohort
self-reported a history of depression at any time prior to
enrollment in the study. However, only 3 (3.1%) interns
met criteria for major depression during the preintern-
ship period based on PHQ-9, criteria from Kroenke et al.
(PHQ-9 > 10).'" The average baseline PHQ score before
the start of the internship was 2.8 (2.9). Additional
assessed factors during the internship period included
sleep and work hours. The average sleep duration was
6.6 (0.8) hours, while the average work duration was
59.5 (13.9) hours, across the internship. Characteristics
of this cohort are summarized in Table 1.

Subsequently, there were 32 (32.7%) interns who
experienced major depression at least at one time point
of their internship by PHQ-9 scores. The frequency of
major depression (PHQ-9 score> 10) at each assessment
is shown in Figure 1.

Depressive symptoms were significantly increased at
the three-month assessment compared to preinternship
symptoms (8=3.2, 95% CI, 2.2-4.3; p < 0.001). Depres-
sive symptoms remained persistently elevated through-
out the internship year, compared to preinternship,
with no significant difference between assessments at 3,
6, 9, and 12 months (Fig. 2).

Table 2 shows significant and nonsignificant predic-
tors of depressive symptoms. Increased average sleep
was associated with a decrease in PHQ-9 scores by 1.6
points for every additional sleep hour (95% CI, —2.5 to
—0.8; p <0.001), indicating a significant reduction in
depressive symptoms. Increased baseline neuroticism,
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TABLE 1. Characteristics of the Ophthalmology Intern Cohort

Characteristic Total, n (%)
Age, mean (SD), y 26.93 (1.66)
Gender

Female 39 (39.4%)
Male 58 (58.6%)
Race and ethnicity

Asian 36 (36.4%)
Black or African American 5(5.1%)
Hispanic or Latinx 1(1.0%)
White 46 (46.5%)
Other or unknown 9.1(9.1%)
Married or partnered 44 (44.4%)
Average Sleep, mean (SD), h 6.58(0.80)
Average Work, mean (SD), h 59.50(13.88)
Neuroticism, mean (SD) 22.72 (7.62)
PHQ Baseline, mean (SD) 2.80 (2.94)
Depression History 41 (41.4%)
Treated for depression 25 (25.5%)
% using therapy 29 (29.6%)
Year

2015 20 (20.2%)
2016 13(13.1%)
2017 17 (17.2%)
2018 16 (16.2%)
2021 1(1.0%)
2022 17 (17 .2%)
2023 14 (14.1%)

as assessed by scaled neuroticism scores on NEO Person-
ality Inventory during the preinternship period, was
predictive of increased depressive symptoms (8=0.21;
95% CI, 0.14-0.27; p < 0.001). A personal history of pre-
residency depression was not a significant predictor of
depressive symptoms during internship (Table 2).

Major Depression (PHQ-9 2 10)

% of Ophthalmology Interns with

c T T T L} T
Before Internship 3 6 9 12
Internship Assessment, mo

FIGURE 1. Frequency of major depression (PHQ9 > 10) across intem-
ship. This figure shows a bar chart of the frequency of interns who met
Patient Health Questionnaire [PHQ-Q) criteria for depression af four unique
timepoints assessed during the study period.
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FIGURE 2. Mean PHQ9 scores across the ophthalmology infernship.
This figure shows a line denoting the mean of the Patient Health Question-
naire [PHQ9) for the entire cohort of interns entering ophthalmology train-
ing at the four timepoints assessed in the study. The 95% confidence
inferval is represented in the shaded blue region and allows for comparison
across measured timepoints.

DISCUSSION

In this multicenter prospective cohort study, there was
a significant increase in depressive symptoms among
interns entering ophthalmology when compared to their
baseline prior to the start of internship. 32.7% of oph-
thalmology-bound interns had major depression in at

least one assessment. This may be greater than the over-
all average prevalence of depression (28.8%) observed
across all residents. "'

Our study found that increased sleep was a significant
predictor of decreased depressive symptoms, with an
increase of 1 hour of sleep associated with approxi-
mately a 1.6-point decrease on the PHQ-9. This adds to
the growing body of evidence among the general intern
population demonstrating the risk of reduced sleep for
developing depression."”"’ 4

These findings highlight the need for early, proactive
mental health interventions—ideally before second-year
ophthalmology training (second postgraduate year, PGY-
2)—especially since fragmented intern-year rotations
may mask the actual burden of trainee distress.’ 4 The
impact on sleep hours during ophthalmology residency
(compared to intern year) is unknown. Also, little work
has been done to assess the impact of sleep on ophthal-
mology residents’ mental health. However, in our find-
ings, adequate sleep emerges as a key predictive factor
for lower depressive symptoms in incoming ophthalmol-
ogy residents.

Other interventions should still be explored for
lowering the burden of depressive symptoms among
ophthalmology trainees. Prior ophthalmology research
has advocated for enhanced training resources, system-
atic depression screening, and the development of

TABLE 2. Significant and Nonsignificant Predictors of Depressive Symptoms®

Factor Estimate®  Std.Error  df t Sig. 95% Confidence Interval
Lower Bound  Upper Bound

Assessment (vs Preinternship PHQ-9 ©)

3 Month PHQ-9 3.223 0.525 75.459  6.144 <0.001* 2.178 4.268

6 Month PHQ-9 3.411 0.597 85.423 5711 <0.001* 2.224 4.599

9 Month PHQ-9 2.897 0.523 70.562  5.536 <0.001* 1.854 3.941

12 Month PHQ-9 3.259 0.659 71.987  4.944 <0.001*  1.945 4.573

Work-related Factors

Average Sleep —1.642 0.413 74.468 -3.972 <0.001* —2.465 -0.818

Average Work 0.005 0.024 74.089 195 .846 —-0.043 .053

Demographic and Baseline Factors

Year -0.106 0.087 74237  -1.212  0.229 -0.280 0.068

Age 0.126 0.170 72.758  0.742 0.461 -0.212 0.464

Depression History ~ 0.254 0.569 74.301 0.447 0.656 -0.879 1.388

Neuroticism 0.205 0.034 73.761 6.102 <0.001* 0.138 0.272

Ethnicity (vs White©)

Black -0.876 1.199 73.982  -0.730  0.468 -3.265 1.514

Latino/Hispanic -1.077 2.238 69.603  -0.481 0.632 —5.541 3.386

Asian 0.109 0.573 74.161 0.190 0.850 —-1.033 1.252

Other’ 2.328 0.947 73.627  2.458 0.016 0.441 4.215

The significance at the bolded and asterisk mark has the table of margin of significance at the 0.05 level.

“Dependent Variable: PHQ9 Score.

bChange in predicted PHQ9 score.

“This parameter is set to zero because it is redundant.
*Correlation is significant at the 0.05 level.

TRepresents inferns who didn't disclose race, selected mixed, selected Middle Eastern
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coping skills to bolster resident Well-bc:ing.4 Further clar-
ifying how depressive symptoms evolve in relation to
specialty-specific factors and transitional career stages is
essential for implementing these interventions.

Limitations of our study included a smaller sample size
than studies done on a broader intern population. Given
a marginally lower response rate than the overall intern
population (36.6% vs 49.0%), the study may be subject
to selection bias, as interns with greater concerns
about their mental health may have been more likely
to enroll. Using only ophthalmology interns, rather than
all ophthalmology residents, limits our assessment of
depression across the entire breadth of ophthalmology
training. A key limitation is the absence of data from the
start of COVID-19, when recruitment of ophthalmology
interns was decreased; as a result, we could not evaluate
pandemic-related changes in depressive symptoms and
caution is warranted when generalizing these findings to
peak pandemic conditions. We did not ascertain intern-
ship track (surgical, internal medicine, transitional), pre-
cluding stratified analyses or adjustment for this factor.
Because internship type may correlate with workload
and other training exposures as well as depressive symp-
toms, its omission represents unmeasured (residual)
confounding, which could bias associations; the net
direction of bias cannot be determined. However, this
study elucidates and characterizes the incoming mental
health of second postgraduate year (PGY-2) trainees that
can inform future work, with nearly one-quarter of
incoming PGY-2 trainees meeting criteria for major
depression.

‘While this study helps elucidate potential timepoints
and factors of depressive symptom development that
may be used for intervention, further work must be
done to better understand how depression develops
among the entire ophthalmology workforce. The pres-
ence of a causal relationship of work-related factors
(e.g., sleep and work hours) to depression among oph-
thalmologists should be assessed. Additionally, given
that this study only included those bound for ophthal-
mology training, future studies should examine trainees
across specialties to identify residents at greatest risk of
depressive symptoms.

CONCLUSION

This study aimed to provide a more comprehensive
understanding of mental health among ophthalmology
interns. Incoming ophthalmology trainees experience
significantly increased depressive symptoms with sub-
sequent persistence throughout the intern year. Depres-
sion among incoming ophthalmology trainees may be
modestly higher than mean rates across all residents.
Decreased sleep hours seem to have a significant
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association with worsened depressive symptoms. Nearly
one-quarter of residents experience depression in the
month prior to starting dedicated ophthalmology train-
ing (PGY-2).
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