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Abstract
Objective The objective of the study was to evaluate the prevalence of anxiety and depression among medical trainees during the
initial wave of the COVID-19 pandemic.
Methods This was a cross-sectional study of the prevalence of depression and anxiety among medical students, residents, and
fellows at a medical university hospital in New York using self-reported PHQ-9 and GAD-7 screening tools administered via an
anonymized survey. The study was conducted in April 2020.
Results The authors received 438 responses (33.4% response rate). Nearly half (44.5%) were medical students and female
(56.6%). The prevalence of positive screen for depression (45.3%) and anxiety (48.1%) was high. Many reported moderate to
severe depression (17.2%) and anxiety (20.3%). Over half (57.3%) experienced significant mood changes and inability to
concentrate, and 14.6% had reconsidered their choice of profession since the start of the pandemic. Those who had reconsidered
their profession had higher PHQ-9 [8.1 (6.4) vs 4.4 (4.3), p < 0.0001] and GAD-7 scores [8.3 (6.1) vs 4.7 (4.6), p < 0.0001],
indicating adverse mental health partly contributed to their reconsideration of choice of profession. Women were more likely to
screen positive for anxiety (OR: 1.68) and medical students more likely to screen positive for anxiety (OR: 2.55) and depression
(OR: 2.74).
Conclusion The COVID-19 pandemic has placed great strain on health-care resources, including the mental health of medical
trainees.
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The COVID-19 pandemic has emerged as a health-care crisis
of previously unimaginable magnitude. It was declared a pub-
lic health emergency of international concern by the World
Health Organization (WHO) on January 30,2020, and then a
pandemic on March 11, 2020. The death toll of this pandemic
has been high, more than 15,000 by early April 2020. There
have been numerous reports of COVID infection among
health-care workers in the media, with one report of almost
10,000 health-care workers having the infection by this time.
During the early months of the pandemic, there was uncertain-
ty about the rate and modes of transmission, with varying
recommendations on appropriate protective measures. This
was compounded by an unprecedented shortage of hospital

beds, ventilators, health-care providers, and personal protec-
tive equipment for health-care providers. In New York State,
the Governor even suggested lifting the 80-h weekly work
limit for residents.

It is well known that the prevalence of depression
among medical students and resident physicians is well
above that of the general population [1, 2]. In large
meta-analyses done prior to the COVID-19 pandemic,
the pooled prevalence of depression was 27.2% among
medical students and 28.8% among residents. The
COVID-19 pandemic has taken a toll on the mental health
of health-care providers. A recent study from Wuhan,
China, reported a high prevalence of depression
(50.4%), anxiety (44.6%), and insomnia (34%) in health-
care professionals [3], with more severe depression in
nurses, women, and frontline health-care workers. There
are however no studies to date evaluating the effect of this
health-care crisis on medical trainees, who are arguably
the most vulnerable section of the health-care profession.
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We conducted this study to evaluate the prevalence of de-
pression and anxiety on medical students and trainee physi-
cians (resident physicians and subspecialty fellows) in light of
the stresses induced by the COVID-19 pandemic.

Methods

The study is a cross-sectional survey of medical students,
resident physicians, and subspecialty fellows at a university
hospital in New York. The study was approved by our insti-
tutional review board and ethics committee. An email with
details of the study along with a link to an anonymized survey
was sent to the 662 medical students, 553 resident physicians,
and 97 subspecialty fellows. The study period was from April
8 to April 25, 2020, and no responses after this period were
included.

We designed an anonymous survey to obtain baseline de-
mographic information and screen for depression and anxiety.
The baseline demographic information obtained was role
(medical student, resident, or fellow), gender, and whether
they were directly involved in the care of patients with
COVID-19 infection. We included choices for age group rath-
er than requesting actual age in order to help maintain confi-
dence in the anonymity of the survey.We screened for depres-
sion with the self-administered Patient Health Questionnaire-9
(PHQ-9) [4]. As outlined by Kroenke et al. [4], a score of 5 to
9 was considered positive for mild depression, 10 to 14 was
considered consistent with moderate severity of depression,
and 15 and above consistent with severe depression. We used
the self-administered General Anxiety Disorder-7 (GAD-7)
questionnaire to screen for and stratify severity of anxiety
[5]. A score of 5 to 9 was considered positive for mild anxiety,
10 to 14 consistent with moderate severity, and 15 or more
consistent with severe degree of anxiety. Other outcomes
assessed included whether the trainee felt adequately support-
ed through the COVID crisis, whether they had noticed recent
significant mood changes or inability to concentrate, and
whether the COVID-19 crisis had made them reconsider their
choice of profession.

Statistical analysis was done using SPSS Version 16.
Descriptive statistics were obtained for all study variables.
All categorical variables were compared using Fisher’s exact
test and continuous variables using Student’s t test. This data
was expressed as mean (±SD), unless otherwise specified.
Multinomial logistic regression was performed using baseline
demographic data expressed as categorical variables, to look
for independent associations with the presence of positive
screen for depression and anxiety. Outcomes of multivariate
analysis were expressed as odds ratio with 95% confidence
interval. For all the statistical analysis, P < 0.05 on two tailed
analysis was considered statistically significant.

Results

By the time of closing this survey, there were over 350,000
confirmed cases of infection with SARS-CoV-2 in New York
with over 28,000 deaths attributed to this infection. We re-
ceived 438 responses (33.4% response rate), 10 of which
had completed the demographics section and PHQ-9 ques-
tions but had not completed the GAD-7 questionnaire. Half
the responses (49.5%) were from resident physicians, follow-
ed by medical students (44.5%) and subspecialty fellows
(5.9%). The majority of respondents was females (56.6%)
and between the ages of 25 to 34 (74.4%). The mean (SD)
PHQ-9 and GAD-7 scores of each of these groups are detailed
in Table 1. The difference in mean (SD) GAD-7 score be-
tween males and females was significant, 5.0 (5.4) vs 6.0
(5.0), p = 0.05.

Almost half of the respondents screened positive for anxi-
ety (n = 206, 48.1%), with about a fifth screening positive for
moderate to severe anxiety (n = 87, 20.3%). The prevalence of
positive screen for depression is similar (n = 198, 45.3%), with
over a sixth (n = 75, 17.2%) screening positive for moderate to
severe depression (Table 2). To the question “Have you no-
ticed recent significant mood changes or inability to concen-
trate?”, over half the trainees (n = 251, 57.3%) reported having
experienced these symptoms. When asked “Do you feel ade-
quately supported through COVID-19 health crisis?”, only 3
out of 4 (n = 325, 74.2%) responded that the felt adequately
supported. When asked “Has the COVID-19 crisis made you

Table 1 Baseline demographic data and associated PHQ-9 and GAD-7
score

Characteristic
N = for PHQ-9, for GAD-7

PHQ-9
Mean (SD)

GAD-7
Mean (SD)

All respondents (n = 437, 428) 5.3 (5.2) 5.6 (5.2)

Age groups

18–24 (n = 74, 74)
25–34 (n = 326, 316)
35–44 (n = 36, 37)
45+ (n = 1, 1)

5.9 (4.8)
5.2 (5.1)
5.9 (6.9)
0

6.4 (5.4)
5.4 (5.2)
6.0 (5.5)
0

Gender

Female (n = 248, 244)
Male (n = 185, 181)

5.7 (4.9)
5.0 (5.5)

6.0 (5.0)*
5.0 (5.4)*

Role

Medical student (n = 195, 189)
Resident (n = 216, 214)
Fellow (n = 26, 25)

5.8 (4.4)
5.1 (5.8)
4.4 (5.1)

6.1 (4.9)
5.2 (5.5)
5.3 (5.7)

Direct care of patients with COVID-19

Yes (n = 168, 165)
No (n = 269, 263)

5.5 (5.8)
5.3 (4.8)

5.6 (5.7)
5.5 (5.0)

PHQ-9 Patient Health Questionnaire-9

GAD-7 General Anxiety Disorder-7

*GAD-7 female vs male p = 0.05
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re-consider your choice of profession?”, many (n = 64,
14.6%) admitted that the COVID-19 crisis had made them
reconsider their choice of profession.

Interestingly, those who had reconsidered their choice of
profession had higher PHQ-9 and GAD-7 scores that those
who had not. The mean (SD) PHQ-9 scores were 9.0 (6.9) vs
4.7 (4.6), p < 0.0001, and the mean (SD) GAD-7 scores were
10.4 (6.3) vs 4.8 (4.6), p < 0.0001, respectively. Similarly,
both the mean (SD) PHQ-9 and GAD-7 scores were higher
among those who did not feel adequately supported. The
mean (SD) PHQ-9 scores were 8.1 (6.4) vs 4.4 (4.3), p <
0.0001, and the mean (SD) GAD-7 scores were 8.3 (6.1) vs
4.7 (4.6), p < 0.0001, respectively.

Table 3 compares and outlines the differences noted be-
tween medical students and house staff (resident physicians
and subspecialty fellows). Medical students were noted to
have a higher prevalence of depression (n = 109, 55.9% vs n
= 91, 37.4%, p = 0.0002) and anxiety (n = 106, 54.4% vs n =
103, 42.4%, p = 0.0086) than house staff. They also reported
significantly higher prevalence of mood change and inability
to concentrate (= 138, 70.8% vs n = 113, 46.5%, p < 0.0001)
than house staff.

A number of differences were noted between males and
females. The prevalence of positive screen for anxiety was
higher in women (n = 133, 54.5%) than men (n = 74,
40.8%), p = 0.006. The difference in the prevalence of positive
screen for depression between women and men showed a

trend towards significance (n = 124, 50% vs n = 76, 41%, p
= 0.08). Women were more likely to report feeling inade-
quately supported (n = 73, 29.4% vs n = 38, 20.4%, p =
0.035), and were more likely to report significant mood
changes or inability to concentrate (n = 163, 65.7% vs n =
87, 46.7%, p < 0.0001). There was no difference in the num-
ber who had reconsidered their choice of profession between
females and males (n = 37, 14.9% vs n = 26, 13.9%, p = 0.89).
There was no significant difference in the prevalence of de-
pression and anxiety by age groups or by direct involvement
in the care of patients with this infection.

The association between female gender and positive screen
for anxiety remained on multivariate analysis (OR: 1.67, 95%
CI: 1.14–2.46). Multivariate analysis (Tables 4 and 5) also
shows an independent association between current role and
positive screen for anxiety and depression. Higher odds of
positive screen were noted in medical students compared to
residents for anxiety (OR: 2.55, 95% CI: 1.42–4.58) and de-
pression (OR: 2.74, 95% CI: 1.52–4.93).

Discussion

This was a cross-sectional study of the medical students and
house staff of a medical university in New York with 438
respondents, performed during the COVID-19 pandemic.
Depression and anxiety were diagnosed with a self-
administered PHQ-9 and GAD-7 anonymized questionnaire.
The gold standard for diagnosing major depressive disorder
and generalized anxiety disorder is through direct clinical in-
terview and assessment. However, both the PHQ-9 and the
GAD-7 have been shown to be reliable and valid tools to
diagnose depressive disorders and generalized anxiety disor-
der as well as measure their severity [4, 5]. Furthermore, con-
cerns about inaccurate and dishonest responses in direct as-
sessments of sensitive psychological states have been reported
in medical trainees [6, 7], perhaps making an anonymous sur-
vey more reliable. It must however also be noted that these
tools were not validated for use in a pandemic. Some of the
symptoms reported may be due to acute stress or grief from
the pandemic that resolve with time, and these tools do not
differentiate between acute and chronic symptoms.

It is known that the prevalence of depression and anxiety is
higher among medical trainees than the general population
under normal circumstances [1, 2]. The effects of a health-
care crisis such as the COVID-19 crisis on this vulnerable
population have not been reported on thus far. Lai et al. re-
ported on the mental health outcomes of health-care workers
exposed to the COVID-19 crisis in the Wuhan area of China
[3]. They noted a high prevalence of symptoms of depression
(50.4%) and anxiety (44.6%). They also noted more severe
degrees of all measures of mental health outcomes in nurses,

Table 2 Prevalence of positive screen for depression, anxiety and
secondary outcomes

Outcome Prevalence (%)

Depression

None (PHQ-9 = 0–4)
Mild (PHQ-9 = 5–9)
Moderate (PHQ-9 = 10–14)
Severe (PHQ-9 ≥ 15)

239 (54.7%)
123 (28.1%)
20 (4.6%)
55 (12.6%)

Anxiety

None (GAD-7 = 0–4)
Mild (GAD-7 = 5–9)
Moderate (GAD-7 = 10–14)
Severe (GAD-7 ≥ 15)

222 (51.9%)
119 (27.8%)
51 (11.9%)
36 (8.4%)

Mood changes since COVID outbreak

Yes
No

251 (57.3%)
187 (42.7%)

Felt adequately supported through the crisis

Yes
No

325 (74.2%)
113 (25.8%)

Reconsidered profession due to COVID outbreak

Yes
No

64 (14.6%)
374 (85.4%)

PHQ-9 Patient Health Questionnaire-9

GAD-7 General Anxiety Disorder-7
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women, frontline workers, and those working in Wuhan,
China.

Medical trainees in our cohort had a similarly high preva-
lence of positive screen for depression (45.3%) and anxiety
(48.1%), with 17.2% and 20.3% screening positive for mod-
erate to severe depression and anxiety, respectively. The base-
line prevalence of depression and anxiety in this specific co-
hort prior to the COVID-19 pandemic is not known. However,
previous meta-analysis of 54 studies involving 17,560 indi-
viduals, by Mata D et al. [2], showed the estimated pooled
prevalence of depression among residents to be 28.8%, with a
20.9% prevalence of moderate to severe depression by PHQ-

9. Similarly, a meta-analysis of 195 studies involving 129, 123
individuals, by Rotenstein et al. [1], showed a pooled global
prevalence of 27.2%, with a prevalence of 26.7% in studies
from North America. They reported an 18.3% prevalence of
moderate to severe depression by PHQ-9.

Furthermore, more than half the trainees (57.3%) reported
having had recent significant mood changes or inability to
concentrate since the start of the COVID-19 crisis. One in four
trainees felt inadequately supported, and about a sixth admit-
ted to having reconsidered their choice of profession since the
start of the pandemic in America. All of these suggest that this
pandemic was contributing significantly and adversely to their

Table 3 Differences in
prevalence of positive screen for
depression and anxiety and other
measures between medical
students and house staff (residents
and fellows)

Outcome Medical students

N (%)

House staff

N (%)

P value

PHQ-9 positive for depression 109 (55.9%) 91 (37.4%) 0.0002

GAD-7 positive for anxiety 106 (54.4%) 103 (42.4%) 0.0086

Felt adequately supported 152 (77.9%) 173 (71.2%) 0.124

Experienced mood change 138 (70.8%) 113 (46.5%) < 0.0001

Reconsidered their choice of profession 24 (12.3%) 40 (16.5%) 0.276

PHQ-9 Patient Health Questionnaire-9

GAD-7 General Anxiety Disorder-7

The questions asked were:

Do you feel adequately supported through COVID-19 health crisis?

Have you noticed recent significant mood changes or inability to concentrate?

Has the COVID-19 crisis made you re-consider your choice of profession?

Table 4 Multivariate analysis of
association between positive
screen for depression and gender,
responsibility for direct care of
COVID patients, age group, and
current role of the respondent

Variable Depression P (univariate) Multivariate analysis

Absent Present Odds ratio 95% CI P (multivariate)

Lower Upper

Gender

Female 125 133 0.053 1.287 0.879 1.884 0.195

Male 113 87

Direct care

No 140 141 0.144 0.644 0.376 1.104 0.110

Yes 98 79

Age interval

18–24 35 40 0.587 0.585 0.245 1.398 0.228

25–34 182 160 0.711 0.359 1.406 0.327

> 35 21 20

Current role

Fellow 15 12 0.004 1.162 0.511 2.644 0.720

Med student 87 114 2.745 1.528 4.932 0.001

Resident 136 94

All variables were categorical. Odds ratios and 95% confidence intervals are presented for association of positive
screen for depression, against negative screen for depression as the reference category
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mental health. Interestingly, those who had reconsidered their
choice of profession had markedly higher PHQ-9 and GAD-7
scores than the other survey participants, suggesting that the
adverse mental health effects of this crisis were playing a role
in reconsideration of their choice of profession.

Multiple studies have shown a higher prevalence of
self-reported depressive symptoms in female than male
medical students and residents [8–10]. In our cohort as
well, more women reported symptoms of anxiety (54.5%
vs 40.8%, p = 0.006), depression (50% vs 41%, p = 0.08),
not feeling adequately supported and having mood chang-
es or inability to concentrate (65.7% vs 46.7%, p <
0.0001). This may be because women are more aware of
their mental health than men and hence more likely to
report it [11]. That the number of women who had
reconsidered their choice of profession was no higher than
men would support this premise.

We anticipated the prevalence of depression and anxi-
ety to be higher among house staff than the medical stu-
dents, as they were more likely to be directly involved in
patient care and more likely to be exposed to the infection
and increased workload. However, we found a significant-
ly higher prevalence of depression, anxiety, and mood
change among medical students. The reasons behind this
are unclear. Anxiety about the temporary closure of the
medical school, and suspension of on-site classes and ed-
ucation, hampering the quality of their education, as well
as concerns about effects on matching to a residency pro-
gram may have contributed to this.

As discussed earlier, there are several limitations to this
study. The first being that baseline data on the prevalence of
symptoms of depression and anxiety in our cohort prior to the
COVID-19 pandemic are not available. While the effects on
mental health were determined by a self-reported survey, as
discussed earlier, this may be more optimal than direct inter-
view in this cohort. Lastly, this is a single-center experience,
and the effects of this pandemicmay vary at medical centers in
other parts of the country.

The COVID-19 pandemic has placed a great strain on
society at large and on health-care systems and providers
in particular. There is an increased demand on health-care
resources and increased need for health-care providers. In
our study of medical trainees, we found a high prevalence
of depression and anxiety, partly attributable to the ongo-
ing pandemic, with many admitting to reconsidering their
choice of profession. Medical trainees are very vulnerable
to the adverse mental health effects of such a crisis. If we
are to respond effectively to this and subsequent health-
care crises, we need to be mindful of their effects on
trainees and adopt measures to mitigate these harmful ef-
fects on their mental health.
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Table 5 Multivariate analysis of
association between positive
screen for anxiety and gender,
responsibility for direct care of
COVID patients, age band, and
current role of the respondent

Variable Anxiety P (univariate) Multivariate analysis

Absent Present Odds ratio 95% CI P (multivariate)

Lower Upper

Gender

Female 102 156 0.002 1.677 1.143 2.460 0.008

Male 107 93

Direct care

No 122 159 0.248 0.664 0.390 1.131 0.132

Yes 87 90

Age interval

18–24 30 45 0.325 0.439 0.179 1.076 0.072

25–34 163 179 0.516 0.256 1.039 0.064

> 35 16 25

Current role

Fellow 14 13 0.007 0.961 0.421 2.195 0.961

Med student 75 126 2.554 1.422 4.589 0.002

Resident 120 110

All variables were categorical. Odds ratios and 95% confidence intervals are presented for association of positive
screen for anxiety, against negative screen for anxiety as the reference category
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