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Abstract

Background: As United States (US) medical students suffer higher rates of depression and anxiety than the general
population, the wellness of medical students is particularly salient. One definition describes wellness as having eight
dimensions: Intellectual, emotional, physical, social, occupational, financial, environmental, and spiritual. As the
coronavirus (COVID-19) pandemic poses unique challenges for medical students, we aimed to compare medical
student wellness before and during the COVID-19 pandemic.

Methods: An informal survey was created to assess eight wellness dimensions and was distributed via Survey
Monkey to US allopathic and osteopathic medical students via email and social media. The survey was
administered from March 29, 2020 to June 23, 2020. Univariable and multivariable linear mixed-effects models were
used to estimate the change in students’ overall wellness using an 11-point scale ranging from 0 (least well) to 10
(most well). Generalized estimating equations were used to estimate the change in students’ responses to the eight
dimensions before and during the COVID-19 pandemic.

Results: On multivariable analysis, students reported a decline in their overall wellness during COVID-19 (Mdiff =
-1.08; p < .001). Asian respondents reported little change in overall wellness (M = -0.65) when compared to White
respondents (M = -1.16) and Black respondents (M = -1.57). Students felt less supported and comfortable with their
social (OR = 0.47) and daily (OR = 0.45) environments and expressed decreased satisfaction with their exercise (OR =
0.85), sense of purpose (OR = 0.33), and financial status (OR = 0.75). Students also expressed lower confidence (OR =
0.15) and satisfaction (OR = 0.11) with their medical education and increased anxiety (OR = 3.37) and depression
(OR = 2.05).

Conclusions: Medical students reported declines in overall wellness and individual wellness dimensions. These
findings can be used to implement changes to improve medical student wellness.
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Background
Compared to the general population, United States (US)
medical students have significantly higher rates of depres-
sion, anxiety, burnout, and suicidal ideation [1–3]. Med-
ical students suffering from depression and burnout are
more prone to academic and professionalism struggles,
decreased empathy, suicidal ideation, and withdrawing
from medical school than their peers [3–8]. Factors which
contribute to these higher rates of distress in medical stu-
dents include personality, physical activity levels, coping
strategies, social support, student loans, and life stressors
both in the preclinical/clinical settings and outside of
medicine [4, 8–12]. Given these alarming statistics, the re-
lationship between medical education and student well-
ness is increasingly important to both students and
medical school professionals. Many US medical schools
offer well-being activities and curricula for students, yet
few schools directly define and assess student wellness [8].
One definition describes wellness as having eight dimen-
sions: Intellectual, emotional, physical, social, occupa-
tional, financial, environmental, and spiritual [13, 14]. This
model of wellness has been used to guide departmental
wellness programs during the coronavirus (COVID-19)
pandemic and has been adapted by the Substance Abuse
and Mental Health Services Administration for their well-
ness initiative [14, 15]. These eight dimensions intertwine
to define one’s overall wellness [13, 14].
The COVID-19 pandemic has posed new and unique

challenges for medical students. As a result of national
and institutional mandates such as stay-at-home orders,
students are grappling with curricular and lifestyle
changes that affect their future careers and current daily
lives. On top of their taxing education, these challenges
place students at higher risk for reduced wellness.
Few studies have examined the pandemic’s effects on

medical student wellness. One study found that psycho-
logical wellbeing and work performance were decreased in
medical students in Saudi Arabia during the pandemic
[16]. Another study found that medical students in India
had worse mental health during COVID-19, including
higher anxiety and stress levels, which were linked to poor
sleep quality [17]. Though these studies examined some
components of wellness, no published studies have exam-
ined the eight dimensions of wellness, particularly in US
medical students. Analyzing medical student wellness dur-
ing this unique time may highlight ways to improve the
structure of medical education and promote wellness in
the future. Therefore, the aim of our study was to admin-
ister a single survey to measure US medical student well-
ness before and during the COVID-19 pandemic.

Methods
The authors used eight dimensions of wellness as a
guideline to create an informal, de novo survey (see

Supplementary File 1, .pdf, Medical Student Wellness
During the COVID-19 Pandemic, which is a copy of the
survey). The survey was sent via Survey Monkey to med-
ical education coordinators, student affairs leaders, and
medical student wellness groups from allopathic and
osteopathic schools across the US, who were asked to
share it with medical students at their institutions. Add-
itionally, the survey was shared on social media sites, in-
cluding Facebook, Twitter, and Instagram by posting on
medical school class pages, medical student specific ac-
counts, and using medical student related hashtags (i.e.
#MedStudent and #MedStudentTwitter). Responses
were collected from March 29, 2020 through June 23,
2020, and participation was completely voluntary. In-
formed consent was obtained from participants. Respon-
dents were asked to complete the survey only one time,
and incomplete survey responses were included in the
analysis. The study was submitted to the Institutional
Review Board (IRB) for the Protection of Human Sub-
jects at Loyola University Chicago Health Sciences Div-
ision before beginning any study procedures and
received IRB exemption.

Survey Design
Our survey collected basic demographic information (i.e.,
year in school, sex, race, name of medical school), informa-
tion regarding current education status (participation in re-
corded lectures vs. live-online lectures), and subjective
information regarding each of the eight wellness domains.
Students were asked to respond to the survey items labeled
“during COVID-19” based on their current state of wellness
and to respond to items labeled “before COVID-19” by
recalling their feelings before the pandemic.
The survey contained 28 items pertaining to wellness.

The creation of these items was guided by the definitions
of eight wellness domains with six items covering physical
wellness, and four items covering each of the intellectual
and emotional wellness domains; three items each were
used to assess social, occupational, and spiritual wellness,
while two items assessed financial and environmental
wellness. A single item assessed overall wellness. Seven-
teen of the 28 items were items that capitalized on an or-
dinal (Likert) scale ranging from ‘strongly disagree’ to
‘strongly agree.’ Six items were questions regarding fre-
quency of activities (e.g., How many days do you exercise
per week?). Two items were ‘select all that apply’ ques-
tions (e.g., What strengthens your sense of purpose?).
Two items were multiple choice questions (e.g., Where do
you spend the majority of your time during the week?).
One item asked students to rate their overall wellness be-
fore and during COVID-19 on a scale from 0 to 10. The
final survey question was an optional free response where
students could share any comments that were not ad-
dressed in the survey.
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Statistical Methods
Respondent characteristics were reported as valid counts
and proportions stratified by the COVID incidence rate
of the state they were living in at the time of the survey
based on “Trends in Cumulative Incidence Rate of
COVID-19 Cases Reported to CDC.” [18] The date
when the cumulative incidence data was collected coin-
cided with the last day of survey administration, which
was June 23, 2020. The respondent was considered living
in a high incidence state if he/she lived in a state with a
single day incidence rate per 100,000 of 800 or greater,
while moderate incidence rate was between 500–800,
and low incidence rate was considered 500 or lower.
Regarding overall wellness, univariable and multivari-

able linear mixed-effects models were used to estimate
the average decline in overall wellness from their pre-
pandemic response. The multivariable model adjusted
this decline for respondents’ sex, year in medical school,
race, their state’s incidence rate, whether they were
assisting with COVID-19 relief efforts at the time of sur-
vey as well as their medical school characteristics includ-
ing whether they were taking a required and/or elective
class or clerkship, whether their classes or clerkships
used recorded and/or live online lectures, and whether
their classes or clerkships required examinations. In
these models, we specified a completely general (un-
structured) covariance matrix and allowed random inter-
cepts for each school and for each respondent within
each school to account for the hierarchical design
(within-subject correlation). For the multivariable model,
multicollinearity diagnostics were monitored for toler-
ance, variance inflation, and shared variance proportions.
Residual plots showed no violations of linearity or
homoscedasticity.
Students also answered questions about their medical

school training, sleep and nutrition/exercise behaviors,
social activities, finances, and mood using ordinal
(Likert-type) scales. For these items, generalized estimat-
ing equations (GEE models) were used to compare the
odds of a higher response on the scale during versus
pre-pandemic. Each model specified a multinomial dis-
tribution with cumulative logit link for the ordered re-
sponse categories, and an exchangeable working
correlation matrix was used to account for students’
paired (correlated) responses. While robust standard er-
rors were used to construct 95 % confidence limits for
the effect sizes (odds ratios), these comparisons were not
subjected to null hypothesis tests. A similar approach
was used to compare the odds of respondents spending
most of their time at home rather than elsewhere during
the pandemic, though this model specified a binomial
distribution with logit link for the response. Finally, all
remaining survey questions were check-all-that-apply
items. For each question, we used exact McNemar chi-

square tests to compare the proportion checked during
versus pre-COVID. All analyses were completed using
SAS version 9.4 (Cary, NC).

Results
Because As medical education administrators, coordina-
tors, and other educators were asked to distribute the
survey to their medical students (i.e., the survey
employed snowball sampling), the exact response rate is
not estimable. However, there were a total of 1,389 re-
spondents from 38 states. Among these individuals, 11
(0.8 %) were excluded because they did not list their aca-
demic institution, and one (0.07 %) was excluded be-
cause he was living outside the United States at the time
of the survey.
The remaining 1,377 respondents were from 112 med-

ical schools in the United States. While approximately
17 % (n = 231) of the responses came from the authors’
institution, the remaining 83 % (n = 1, 146) were well
dispersed among the remaining 111 medical schools in
the sample. Most lived in a state with a high (n = 629 or
46 %) COVID-19 incidence rate at the time of survey;
only 20 % (n = 272) were living in a state with a moder-
ate COVID-19 incidence rate, while another 35 % (n =
476) were living in a state with a low COVID-19 inci-
dence rate. Most identified as White (n = 908 or 66 %),
female (n = 922 or 67 %), and were in their first or sec-
ond year of medical school (n = 729 or 53 %); another
33 % (n = 459) of respondents were in their third year of
medical school, while few (n = 189 or 14 %) reported that
they were in their fourth year of medical school. Nearly
every respondent reported that their school suspended
in-person meetings (n = 1,375 or 99 %), and the majority
reported that they were taking a required class or clerk-
ship (n = 1,049/1,376 or 76 %) that capitalized on re-
corded (n = 1,004/1,363 or 74 %) as well as live online
lectures (n = 1,058/1,365 or 78 %). As expected, the ma-
jority reported that their class or clerkship required ex-
aminations (n = 1,129/1,365 or 83 %). Finally, at the time
of the survey, few participants reported they were taking
an elective class or clerkship (n = 407/1,371 or 30 %) or
were actively involved in COVID-19 relief efforts (n =
508/1,376 or 37 %). In fact, a sparse number of respon-
dents were providing in-patient care (n = 50/1,376 or
3.6 %) or caring for COVID-19 patients (n = 27/1,376 or
2.0 %). See Table 1.
Using a numeric response scale (range 0:10) where

higher scores indicate better overall wellness, students’
average pre-pandemic wellness score was 6.95 (SD =
1.53), and their average pandemic wellness score was
5.87 (SD = 2.01). This represented an approximate de-
cline of one point in overall wellness (Mdiff = -1.08, 95 %
CI: -1.21 to -0.95; p < .001) even after controlling for stu-
dents’ sex, year in medical school, race, whether they
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were assisting with COVID-19 relief efforts at the time
of survey, their state’s COVID incidence rate at the time
of survey, and select medical school characteristics in-
cluding whether they were taking a required and/or
elective class or clerkship, whether their classes or clerk-
ships used recorded and/or live online lectures, and

whether their classes or clerkships required examina-
tions. See Table 2.
Sensitivity analyses revealed this change score nomin-

ally depended on respondents’ race (interaction p = .01),
whether they were taking an elective class or clerkship
(interaction p = .001), and whether their schools used

Table. 1 Demographic information of medical student respondents

COVID Incidence Rate Total
(N = 1377)Low(n = 476) Moderate(n =272) High(n = 629)

Year in medical school

MS1 131 (28 %) 79 (29 %) 165 (26 %) 375 (27 %)

MS2 135 (28 %) 69 (25 %) 150 (24 %) 354 (26 %)

MS3 141 (30 %) 91 (33 %) 227 (36 %) 459 (33 %)

MS4 69 (15 %) 33 (12 %) 87 (14 %) 189 (14 %)

Sex

Female 319 (67 %) 187 (69 %) 416 (66 %) 922 (67 %)

Male 156 (33 %) 85 (31 %) 208 (33 %) 449 (33 %)

Non-binary 1 (0.2 %) 0 4 (0.6 %) 5 (0.4 %)

Prefer not to say 0 0 1 (0.2 %) 1 (0.1 %)

Race or ethnicity

White 335 (70 %) 188 (69 %) 385 (61 %) 908 (66 %)

Hispanic or Latino 33 (6.9 %) 11 (4.0 %) 36 (5.7 %) 80 (5.8 %)

Black or African American 10 (2.1 %) 25 (9.2 %) 24 (3.8 %) 59 (4.3 %)

Asian 72 (15 %) 34 (13 %) 134 (21 %) 240 (17 %)

Native American 1 (0.2 %) 0 1 (0.2 %) 2 (0.2 %)

Other 21 (4.4 %) 9 (3.3 %) 37 (5.9 %) 67 (4.9 %)

Prefer not to say 4 (0.8 %) 5 (1.8 %) 12 (1.9 %) 21 (1.5 %)

School suspended in-person meetings 474 (99 %) 272 (100 %) 629 (100 %) 1375 (99 %)

Taking required class or clerkship (N = 1376) 376 (79 %) 186 (69 %) 487 (77 %) 1049 (76 %)

Taking elective class or clerkship (N = 1371) 128 (27 %) 83 (31 %) 196 (31 %) 407 (30 %)

Classes or clerkships utilize recorded lectures (N = 1363) 369 (78 %) 189 (72 %) 446 (72 %) 1004 (74 %)

Classes or clerkships utilize live online lectures (N = 1365) 392 (83 %) 227 (86 %) 439 (70 %) 1058 (78 %)

Classes or clerkships have required exams (N = 1365) 396 (84 %) 198 (75 %) 535 (86 %) 1129 (83 %)

Currently assisting with in-person patient care (N = 1376) 16 (3.4 %) 18 (6.6 %) 16 (2.5 %) 50 (3.6 %)

Currently providing in-person care of COVID-19 patients (N = 1376) 10 (2.1 %) 5 (1.9 %) 12 (1.9 %) 27 (2.0 %)

Currently assisting with COVID-19 relief efforts? (N = 1376) 179 (38 %) 103 (38 %) 226 (36 %) 508 (37 %)

Note: Unless otherwise noted, the number of respondents = 1377 from 112 medical schools.

Table. 2 Change in overall wellness of medical student respondents

Unadjusted Adjusted

Mean Difference(95% CI) p Mean Difference(95% CI) p

Pandemic vs. Pre-Pandemic Wellness -1.077 (-1.203 to -0.952) < 0.001 -1.080 (-1.208 to -0.952) < 0.001

Note: The number of respondents used to compute the unadjusted estimate = 1377. The number of respondents used to compute the adjusted estimate = 1,326.
The multivariable estimate is adjusted for respondents’ binary sex, year in medical school, race (i.e., recoded as White, Asian, Black, Hispanic, or Other), their state’s
ordinal incidence rate of COVID at the time of survey (i.e., Low, Moderate, or High), whether students were assisting with COVID-19 relief efforts at the time of
survey. and their binary medical school characteristics including whether they were taking a required and/or elective class or clerkship; whether their classes or
clerkships used recorded and/or live online lectures, and whether their classes or clerkships required examinations
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live online lectures (interaction p = .03). That is, students
identifying as Asian reported little change in overall
wellness (Mdiff = -0.65, 95 % CI: -0.95 to -0.35; p < .001)
when compared to White respondents (Mdiff = -1.16,
95 % CI: -1.32 to -1.01; p < .001) and Black respondents
(Mdiff = -1.57, 95 % CI: -2.18 to -0.96; p < .001). Similarly,
students taking an elective class or clerkship reported lit-
tle change in overall wellness (Mdiff = -0.73, 95 % CI:
-0.97 to -0.50; p < .001) when compared to those not tak-
ing an elective class or clerkship (Mdiff = -1.22, 95 % CI:
-1.37 to -1.07; p < .001); and students using live online
lectures reported little change in overall wellness (Mdiff

= -1.00, 95 % CI: -1.15 to -0.86; p < .001) when compared
to those not using live online lectures (Mdiff = -1.35,
95 % CI: -1.63 to -1.08; p < .001). In this sample, no other
respondent or school characteristic was associated with
overall wellness.
For the Likert scale items, students reported sleeping

more during the pandemic (OR = 3.25, 95 % CI: 2.80–
3.77) and that their sleep was more satisfactory (OR =
1.26, 95 % CI: 1.12–1.43). Despite their increased sleep
and quality of sleep, however, students also reported
lower levels of energy during the pandemic (OR = 0.28,
95 % CI: 0.24–0.32). Regarding students’ nutrition and
exercise behaviors, they reported exercising more fre-
quently during COVID-19 (OR = 1.25, 95 % CI: 1.11–
1.41) but also reported lower satisfaction with their exer-
cise regimen (OR = 0.85, 95 % CI: 0.74–0.98) and lower
overall satisfaction with their nutritional intake (OR =
0.73, 95 % CI: 0.65–0.83). Further, students reported less
satisfaction with their social environment during
COVID-19. For example, even though students spent
more time (days) engaging with their family each week
(OR = 2.10, 95 % CI: 1.89–2.34), they also reported low
levels of support from their social environment (OR =
0.47, 95 % CI: 0.42–0.53) and low overall comfort with
their daily environment (OR = 0.45, 95 % CI: 0.39–0.52).
Similarly, students reported low satisfaction with their
sense of purpose (OR = 0.33, 95 % CI: 0.29–0.36) despite
spending substantially more time reflecting on their
sense of purpose (OR = 3.28, 95 % CI: 2.96–3.63). Also,
compared to their pre-COVID response, students spent
more time (days) worrying about their finances (OR =
1.71, 95 % CI: 1.59–1.85) and expressed less satisfaction
with their finances (OR = 0.75, 95 % CI: 0.70–0.79). See
Table 3 (also see Supplementary File 2, .docx, Summary
frequencies for Table 3, which indicates summary fre-
quencies for ordinal scale questions with baseline values
pre-COVID and differences during COVID).
Table 3 also shows that students spend more time

studying each week during COVID-19 (OR = 3.96, 95 %
CI: 3.43–4.56) but are increasingly concerned about their
grades (OR = 1.12, 95 % CI: 1.03–1.22) and lack confi-
dence in their medical education (OR = 0.15, 95 % CI:

0.13–0.17), satisfaction with their training (OR = 0.11,
95 % CI: 0.09–0.13), and enjoyment of their schoolwork
(OR = 0.25, 95 % CI: 0.22–0.28). Students also expressed
higher levels of stress (OR = 2.89, 95 % CI: 2.59–3.42),
anxiety (OR = 3.37, 95 % CI: 2.99–3.81), depression
(OR = 2.05, 95 % CI: 1.88–2.23), and burn out (OR =
1.60, 95 % CI: 1.43–1.80) compared to their pre-COVID
response.
Additionally, students were less likely to endorse

schoolwork (58 % vs. 84 %), friends or family (80 % vs.
82 %), hobbies (51 % vs. 55 %), or community service

Table. 3 Odds of a higher survey response during vs. pre-
COVID from medical student respondents

Valid
N

Odds
Ratio

95% CI

Lower Upper

Physical

Hours sleeping per night 1321 3.25 2.80 3.77

Satisfaction with sleep 1288 1.26 1.12 1.43

High energy levels 1288 0.28 0.24 0.32

Satisfaction with nutritional intake 1288 0.73 0.65 0.83

Days exercising per week 1321 1.25 1.11 1.41

Satisfaction with exercise 1288 0.85 0.74 0.98

Social

Days speaking with family per week 1321 2.10 1.89 2.34

Supported by social environment 1288 0.47 0.42 0.53

Spiritual

Days reflecting on sense of purpose 1321 3.28 2.96 3.63

Satisfaction with sense of purpose 1288 0.33 0.29 0.36

Environmental

Comfort with daily environment 1288 0.45 0.39 0.52

Financial

Days worrying about finances 1321 1.71 1.59 1.85

Satisfaction with financial status 1288 0.75 0.70 0.79

Intellectual

More hours studying per day 1321 0.99 0.90 1.10

Enough time to study 1288 3.96 3.43 4.56

Worry about grades 1288 1.12 1.03 1.22

Confidence in medical education 1288 0.15 0.13 0.17

Occupational

Comfort in providing patient care 1286 0.30 0.27 0.33

Satisfaction with work/school 1288 0.11 0.09 0.13

Enjoyment of work/schoolwork 1288 0.25 0.22 0.28

Emotional

Higher stress 1288 2.98 2.59 3.42

Higher anxiousness 1288 3.37 2.99 3.81

Higher depression 1288 2.05 1.88 2.23

Higher burn out 1288 1.60 1.43 1.80
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(32 % vs. 51 %) as activities that strengthen their sense of
purpose during COVID. Instead, they were more likely
to endorse reflection (45 % vs. 38 %) or other activities
(4.1 % vs. 2.1 %) as strengthening their sense of purpose.
See Table 4.
Regarding the optional free response survey item,

there were 185 respondents. Approximately 21 % (n =
39) of these respondents commented on stress regarding
United States Medical Licensing Examination (USMLE)
Step 1 and Step 2 and Comprehensive Osteopathic Med-
ical Licensing Examination of the United States (COM-
LEX-USA) Level 1 and Level 2. One student wrote,
“Everything being so up in the air has greatly increased
my anxiety, in particular Step 1. I have had a very hard
time getting myself to study. I have family in a very
high-risk area and I am constantly concerned for them,
and this has made me behind in my studies to the point
that now I have a lot of anxiety regarding that as well.“
Another student wrote, “The uncertainty around Step
scheduling and how the school is handling communica-
tions is contributing greatly to my anxiety and decreased
sense of purpose and motivation.” Additionally, 9.7 %
(n = 18) of respondents commented on disappointment
with their school’s administration. For example, one stu-
dent wrote “Lack of empathy, timely communication,

and solutions by school admin and national institutions
(usmle, prometric) is extremely disheartening.“ Another
respondent stated, “Our school is not responsive to feed-
back. They do not want to make an effort to change.
They are more concerned with the appearance of caring
for our wellness rather than actual productive concern
that would result in changes.”

Discussion
The unique and unprecedented circumstances of the
pandemic are potential driving forces for the observed
changes in medical student wellness. Among all respon-
dents, there was a significant decrease in overall wellness
during the COVID-19 period. Further, sensitivity ana-
lyses did reveal significant differences in overall wellness
depending on respondents’ race. Of note, when com-
pared to Asian respondents, Black and White respon-
dents reported a more significant decline in overall
wellness. Studies have shown that Black students are
particularly susceptible to the effects of discrimination as
race is strongly linked to self-identity, which may explain
why Black respondents experience greater reductions in
wellness during COVID comparatively[19]. Interestingly,
other studies have shown that burnout is more common
among students in the majority (rather than minority),

Table. 4 Summary of responses to tertiary survey questions by medical student respondents

Before COVID During COVID

Spend majority of time

At a friend or significant other’s home 10 (0.8 %) 58 (4.4 %)

At home 194 (15 %) 1221 (92 %)

At school or work 1083 (82 %) 26 (2.0 %)

Other 15 (1.1 %) 4 (0.3 %)

Outdoors 19 (1.4 %) 12 (0.9 %)

Total 1321 (100 %) 1320 (100 %)

Method of interaction with friends/family

In persona 1119 (81 %) 544 (40 %)

Texta 1235 (90 %) 1193 (87 %)

Facetime applicationa 645 (47 %) 1104 (80 %)

Phone-calla 1048 (76 %) 1074 (78 %)

Emaila 248 (18 %) 274 (20 %)

Strengthens sense of purpose

School/worka 1155 (84 %) 797 (58 %)

Friends/familya 1133 (82 %) 1097 (80 %)

Hobbiesa 762 (55 %) 696 (51 %)

Community servicea 709 (51 %) 443 (32 %)

Religiona 398 (29 %) 379 (28 %)

Reflectiona 518 (38 %) 615 (45 %)

Othera 36 (2.1 %) 56 (4.1 %)

Note: aItem requested a check-all-that-apply response. These items treat missing responses as unchecked. Therefore, the valid N = 1377 for each item

Nikolis et al. BMC Medical Education          (2021) 21:401 Page 6 of 9



similar to our findings of White respondents reporting
significant declines in overall wellness as a consequence
of COVID [20]. Therefore, additional research is re-
quired to further investigate the relationship between
race and wellness in medical students.
During the time of survey administration, nearly all

medical students were removed from in-person class-
room and clinical settings, per AAMC Guidelines [21].
As a result, many schools transitioned to virtual learning
in an attempt to replace traditional medical training.
However, studies have shown that there are many bar-
riers to virtual medical education, including inadequate
implementation of technical skills, insufficient resources,
and lack of institutional guidance and peer support [22,
23]. Despite these known difficulties with virtual learn-
ing and an inherently different caliber of medical educa-
tion during the pandemic, most medical schools did not
provide adjustments to tuition, which costs an average
of $50,201 annually [24]. As approximately 73 % of med-
ical students have educational debt and graduate medical
school with $200,000 of debt, the challenges of virtual
learning may exacerbate students’ financial concerns
[25]. Therefore, the transition to online learning may
contribute to the significant reductions in intellectual,
occupational, and financial wellness found in this study,
including less confidence in medical education, less
comfort in providing patient care, less satisfaction with
work/schoolwork, less financial satisfaction, and worry-
ing about finances more frequently.
Further, removing students from clinical experiences

could hinder academic and personal growth. In previous
emergency crises, including Hurricane Rita, the AIDS Epi-
demic, and the attack on September 11, 2001, US medical
students assisted on the frontlines and learned valuable
lessons regarding critical decision-making and emergency
care [26, 27]. However during the initial months of the
pandemic, students could not participate in similar and ir-
replaceable learning opportunities, which may have been
disappointing and contrary to their personal missions in
medicine [28]. Likewise, students on their clinical rota-
tions could not interact with or “carry their own” patients,
a valuable responsibility and learning opportunity [29].
Similarly for pre-clinical students, in-person experiences
such as volunteering in hospitals, shadowing physicians,
and partaking in Objective Structured Clinical Examina-
tions to practice clinical skills were prohibited or were vir-
tual. This could explain the noted reductions in
intellectual and occupational wellness in first through
fourth year medical students.
Further, a medical student’s personal identity is strongly

tied to their professional identity in medicine and service,
studies have shown that identity roles contribute to one’s
sense of purpose [29–31]. This professional identity for-
mation begins to develop as early as the first year of

medical school [32]. Therefore, restricting students from
assisting on the frontlines, removing students from the
clinical environment and in-person experiences, and label-
ing students as “non-essential” offer explanations for their
reduced spiritual wellness, including decreased satisfaction
with their sense of purpose.
Other dramatic changes that occurred during the

COVID-19 period include changes regarding the sched-
uling of national licensing exams, such as USMLE Step 1
and 2 and COMLEX-USA Level 1 and 2. Students across
the country had these exams rescheduled, canceled, or
postponed [33]. As highlighted by many respondents of
the free response survey item, these exams are already a
significant source of stress and anxiety, and these
changes could have led to reductions in emotional well-
ness, including increased stress, anxiety, depression, and
burnout [34, 35]..
The residency application process also changed due to

COVID-19, as visiting student rotations were cancelled
(unless meeting an AAMC Exception) and residency in-
terviews occurred virtually as opposed to in-person [36].
This step is crucial for career planning and is a source of
anxiety. Some students may excel during in-person in-
terviews where they can interact with the program dir-
ector, faculty, current residents, and other candidates.
However, with a virtual platform, these interactions may
be less organic or not be possible. This new platform
could also explain increased stress and anxiety. More-
over, for fourth year students, cancellation of celebratory
events like Match Day and graduation may have played
a role in their worsened emotional wellness.
Societal changes induced by COVID-19 have affected

medical students as well. Although studies suggest that
reduced contact hours and increased free time to ex-
plore one’s interest could in fact increase levels of well-
ness, with quarantine and social distancing orders in
place, students spent more time at home with less in-
person interactions [37]. Stay-at-home orders and clo-
sures of local businesses may limit one’s physical activity
and foster a sedentary lifestyle [38]. Sedentary lifestyles
are associated with numerous adverse health outcomes,
including obesity, depression, and anxiety [39–41]. This
may help explain the reduced physical and emotional
wellness found in this study, including lower energy, less
satisfaction with nutrition and exercise, and increased
feelings of depression and anxiety.
To minimize COVID-19 exposures, on-campus meet-

ings and courses were limited or nonexistent, removing
medical students from their classmates, usual study
groups, and social environment. Studies have shown that
study groups, social interaction, and student communi-
ties are important for medical students from both social
and educational perspectives [42, 43]. This may explain
the observed reductions in social and environmental
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wellness, including students feeling less supported by
their social environment and less comfortable in their
daily environments.

Limitations
Our study is not without limitations. While we aimed to
minimize sampling bias by contacting administrators
from all US allopathic and osteopathic schools, the sur-
vey distribution was largely dependent on each individ-
ual medical school’s survey policy. Additionally,
distribution via social media was limited to those who
use social media and saw the postings and was thus an-
other component of sampling bias. For these reasons,
the response rate was not estimable, and the number of
respondents from each school varied. Another limitation
of our study included non-response bias. It is possible
that those who completed the survey have different
opinions than those who did not. Additionally, COVID-
19 restrictions varied across states and across time,
which may have impacted respondents differently during
our survey distribution period. Students may have
responded differently based on their perceptions of their
pre-pandemic wellbeing, as students were asked during
the pandemic to indicate their wellness pre-COVID and
during COVID. Furthermore, our informal survey was
not validated or piloted prior to its use. Still, the survey
responses provided by medical students throughout the
country provide insight into their resiliency, frustrations,
and overall experiences as a consequence of the
COVID-19 pandemic.

Conclusions
This is the first study examining wellness amongst US
medical students during the COVID-19 pandemic.
Our study demonstrates that during the COVID-19
time period, medical students reported lower levels of
wellness overall and in all eight dimensions: Intellec-
tual, emotional, physical, social, occupational, finan-
cial, environmental, and spiritual. Our findings shed
light on the vulnerability of medical student wellness.
Further research is needed to evaluate targeted strat-
egies to improve and promote medical student well-
ness during times of crises.
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