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Abstract

Public health crises require individuals, often volunteers, to help minimize disasters. The COVID-19 pandemic required
such activation of individuals, but little is known about medical students’ preferences of such engagement. We investigated
potential variations in medical students’ educational preferences, attitudes, and volunteerism during the COVID-19 pan-
demic based on socio-demographics to better prepare for future activation scenarios. A web-based, anonymous survey of
U.S. medical students at a single institution was conducted in May 2020. Across four training year, 518 (68% response rate)
students completed the survey. During the pandemic, 42.3% (n=215) wanted to discontinue in-person clinical experiences,
32.3% (n=164) wanted to continue, and 25.4% (n=129) were neutral. There was no gender effect for engagement in volun-
teer activities or preference to engage in clinical activities during the pandemic. However, second-year (n=59, 11.6%) and
third-year students (n=58, 11.4%) wanted to continue in-person clinical experiences at a greater proportion than expected,
while a small proportion of fourth-year students (n=17, 3.3%) wanted to continue, X2(6) =43.48, p<.001, p=0.29. Majority
of respondents (n=287, 55.5%) volunteered in clinical and non-clinical settings. A lower proportion of fourth-year (n =12,
2.3%) and first-year students (n=50, 9.7%) volunteered than expected. Likelihood to volunteer during a pandemic varied by
gender, training year, and/or prior experience with disaster event depending on the type of volunteer-site setting. Our find-
ings suggest socio-demographic factors may impact medical student engagement and volunteerism during a public health
crisis. Educational leadership should be sensitive to such variations and can facilitate volunteer activities that allow student
engagement during future pandemics.
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Introduction

Between April 2009 and August 2010, the world battled the
HINT influenza pandemic [21]. During the first year that the
virus circulated, the Centers for Disease Control estimated
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that between 151,700 and 575,400 people died worldwide
[21]. In comparison, the SARS Co-V2 (COVID-19) pan-
demic surpassed two million deaths worldwide within the
first year of its circulation, with over half a million of those
deaths occurring within the United States [4]. While the
world has faced pandemics, none within the past century
has halted the daily routines and operations of undergraduate
medical education (UME) the way the COVID-19 pandemic
has.

In UME, medical students are in a grey zone. They are
not yet providers, but they potentially possess significant and
useful medical knowledge and skills compared to the gen-
eral public. In early 2020, New York University Grossman
School of Medicine allowed early graduation for qualifying
medical students who wanted to volunteer in internal medi-
cine or emergency medicine settings [6, 19]. Such efforts
aimed to help alleviate strains to healthcare systems due
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to the shortage of providers needed to care for COVID-19
patients in New York City [6]. Similarly, medical students
from Denmark, Poland, Germany, China, and the United
Kingdom volunteered and engaged in both clinical and non-
clinical settings to meet the demands of COVID-19 on the
healthcare system [2, 5, 16, 17, 24]. Despite students being
engaged during the pandemic, within circles of educators,
students, and leadership in UME, there was worldwide
debate on whether students belong in clinical environments
during a pandemic like COVID-19 [9, 11, 12, 22]. While
opinions shared through commentaries and blogs tell sto-
ries on both sides of this debate, they do not describe broad
perspectives of the medical study population.

Prosocial behaviors broadly refer to “acts that are defined
by some significant segment of society and/or one’s social
group as generally beneficial to other people” [15]. Social
psychologists classify volunteering as a prosocial behavior
at macro-level act considering it occurs within the context
of a large group or organization and has prolonged engage-
ment [15]. Motivations to engage in prosocial behaviors are
thought to vary based on individual differences, but per-
ceived expectations for engagement and salience of role
identity are both strong antecedents to volunteerism [7]. Stu-
dents who felt as though there was an expectation they vol-
unteer and that their identity as a medical student included
volunteerism displayed greater interest in volunteerism [7].

In a large Chinese study, most medical students expressed
interest in volunteering during COVID-19 in direct and
indirect activities [24]. However, senior students expressed
greater interest than junior students and hazards of volun-
teer work negatively influenced volunteerism [24]. Another
study of Chinese medical students found that participants
with high prosocial motivation were more likely to engage in
volunteerism during a public health emergency [20]. Within
that study, two variables mediated the relationship between
motivation and behavior: the belief that a career in medicine
is a calling and high beliefs of social responsibility [20].

Like the non-U.S. studies, we aimed to identify group dif-
ferences on volunteerism, and the desire to continue UME
clinical activities during the pandemic. Considering the
novel aspects of COVID-19, our medical school recognized
the need to gather data to better understand the medical stu-
dent experience and perspective on undergraduate medical
education during this unprecedented time.

Methods
Participants and Procedure

We recruited all medical students across four training years
(MS1, MS2, MS3, MS4) at Baylor College of Medicine

School of Medicine to complete our study survey between
May 11-30, 2020. Utilizing the Qualtrics (Provo, UT) email
distribution system, we sent an initial recruitment email and
deployed two additional reminder emails to non-respond-
ents. We raffled off several items (i.e. parking vouchers,
t-shirts, fashionable scrubs) to incentivize participation,
while emphasizing study participation was voluntary and
data were collected anonymously. The Baylor College of
Medicine Institutional Review Board approved our research
protocol through expedited procedures.

Study Measures

The research team, comprising of clinical faculty, the associ-
ate dean of curriculum, medical students and an organiza-
tional psychologist, developed survey items based on key
domains of interest. These domains were attitudes about
the medical student role, preferred level of engagement in
education during COVID-19 and associated motivations,
engagement in volunteer activities during COVID-19, bar-
riers to engaging clinically during COVID-19, and the like-
lihood of volunteering during a pandemic across various
settings. Survey items were continuously refined and piloted
with students through cognitive interviewing techniques
[23]. Students from each training year were also invited to
pilot the survey and provide feedback on improvement (e.g.,
unclear items that undermined validity, additional response
options). The survey included various question types includ-
ing five-point Likert scales (agreement, likelihood), multi-
ple choice, retroactive pre/post comparison, and open-ended
questions.

Personal characteristic items included gender, age, eth-
nicity, marital status, parental status, whether respondents
or their close personal contacts were high risk for COVID
infections, and direct prior experience with adverse impact
from a disaster event (e.g., HIN1, hurricane, flooding).

Statistical Analysis

We analyzed participant characteristics through descrip-
tive statistics (counts, percentages) and changes in pre/post
perceptions regarding medical student roles/responsibili-
ties through paired sampled t-tests. Chi-square tests probed
for group differences based on gender, training year, and
prior experience with a disaster with engagement in volun-
teer activities and education during COVID-19. One-way
ANOVA tests also probed for group differences based on the
same demographics as the prior comparison for likelihood of
volunteering during a pandemic across various settings, and
Tukey’s test for post-hoc analysis was conducted for training
year. The Holm-Bonferroni [10] method was used to adjust
for multiple comparisons.
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Results
Participants

Approximately 68.2% (518 of 759) of our medical stu-
dents responded to the survey. There was representa-
tion from all four training years, and most respondents
identified as female (n =308, 59.4%) and as either Cau-
casian/White (n=230, 44.4%) or Asian (n=198, 38.2%)

Table 1 Participant characteristics

(Table 1). A limited number of respondents considered
themselves high-risk for COVID-19 (n=35, 6.8%), yet
62.7% (n=325) had close personal contacts who would
qualify as high-risk for COVID-19. About half (n =275,
53.1%) experienced a prior disaster event such as a previ-
ous pandemic (H1N1), hurricanes, flooding, fire, tornado.
Based on our sample size, group comparisons were pos-
sible with training year, gender, and prior experience with
disaster event.

Characteristic Count (%)
Training year
MS1 124 (23.9%)
MS2 146 (28.1%)
MS3 146 (28.2%)
MS4 102 (19.7%)
Gender
Male 208 (40.2%)
Female 308 (59.5%)
Prefer not to answer 2 (<1.0%)
Race/Ethnicity
African American or black 8 (1.5%)
Asian 198 (38.2%)
Caucasian or white 230 (44.4%)
Latino or hispanic 56 (10.8%)
Other 18 (3.5%)
Prefer not to answer 8 (1.5%)
Marital Status
Single (never married) 430 (83.0%)
Married 73 (14.1%)
In a domestic partnership 11 (2.1%)
Other (Engaged) 4 (<1.0%)
Children
No 500 (96.5%)
Yes 18 (3.5%)
Self in high risk category®
Yes 35 (6.8%)
No 482 (93.1%)
Prefer not to answer 1 (<1.0%)
Personal close contact(s)in high risk category®
Yes 325 (62.7%)
No 190 (36.7%)
Prefer not to answer 3(<1.0%)
Prior experience with disaster event®
Yes 275 (53.1%)
No 239 (46.1%)
Prefer not to answer 4 (<1.0%)

de.g. Age 60+, diabetes, hypertension, immune suppression, pregnancy

be.g. Previous pandemic (HIN1), hurricane (Katrina, Imelda, Harvey, etc.), flood, fire, tornado
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Perception About Medical Student Role

We captured attitudes related to medical student role
through five agreement items, three of which had a retro-
spective comparison related to pandemics like COVID-19
during our school’s mandate to pull students from clinical
activities compared to two months later. Our school’s ini-
tial mandate was March 17, 2020 and the two-month com-
parison was between May 11-30, 2020. Students returned
to in-person clinical experiences May 26, 2020. Approxi-
mately 89.8% (n=465) of students agreed or strongly
agreed with the statement, “As a medical student, I can
have a positive impact on the health of my patients”, yet
only 40.5% (n=210) agreed or strongly agreed that medi-
cal students are an essential part of the medical team.

Table 2 Changes in student perception on roles during a pandemic

None of the retrospective comparison items resulted
in a significant change after the mandate compared to
when the initial mandate went into effect after adjusting
for multiple comparisons. However, respondents agreed
more strongly two months post that during a pandemic
like COVID-19, medical student volunteers are helpful
in non-clinical settings compared to the initial mandate
(Table 2). There was no change in perception when asked
about attitudes related to in-person clinical experiences.

Preference to Engage in Clinical Activities During
COVID-19 Pandemic

Students were asked whether they wanted to continue in-
person clinical experiences when school administration
mandated suspension of such activities in mid-March 2020

Perception

Time Mean (SD) Paired Samples t-test

During a pandemic like COVID-19, medical student volunteers are helpful in non-

clinical settings

During a pandemic like COVID-19, medical students should be banned from all in-

person clinical experiences

Medical students can be helpful in clinical settings during a pandemic like COVID-

19

Initial mandate ~ 4.21 (0.82) t(507)=0.24, p=0.03,
Two months post 4.26 (0.87) Cohen’s d=0.10%

Initial mandate ~ 3.23 (1.27) t(507)=1.40, p=0.16
Two months post 3.18 (1.26)

Initial mandate ~ 3.25 (1.14) t(507)= — 1.03, p=0.31
Two months post 3.28 (1.15)

#Becomes an insignificant finding after Holm-Bonferroni correction

Table 3 Engagement in volunteer activities and preference to engage in clinical activities during COVID-19 pandemic

Were you involved in any volunteer opportunities during the

COVID-19 pandemic?

‘When clinical rotations and preceptorships were canceled,
did you personally want to continue or discontinue in-
person clinical experiences?”

Yes No, but consid- No, and did Chi Sq test- Continue Discontinue  Neutral Chi Sq test-
ered volunteer- not consider statistic statistic
ing volunteering
Prior experience with disaster event
Yes 145 (28.3%) 97 (18.9%) 33 (6.4%) X2(2)= 1.69, 87 (17.3%) 115(22.8%) 68 (13.5%) X2(2)=0.130,
No 139 (27.1%) 73 (14.2%) 26 (5.1%) p=0.43 77 (153%) 96 (19.0%) 61 (12.1%) Pp=0.94
Gender
Male 106 (20.6%) 72 (14.0%) 29 (5.6%) X2(2)=3.47, 74 (14.6%) 72 (142%) 57 (11.3%) X2(2)=6.48,
Female 180 (35.0%) 98 (19.0%) 30 (5.8%) p=0.18 90 (17.8%) 142 (28.1%) 71 (14.0%) P=(())~(ﬁ’b
¢=0.
Year
MSI1 50 (9.7%) 62 (12.0%) 12 2.3%) x*(6)=172.38, 30 (5.9%) 72(142%) 21 (4.1%) x%(6)=43.48,
MS2 127 (24.6%) 14 (2.7%) 4(0.8%) p<0.001, 59 (11.6%) 50 (9.8%)  33(6.5%)  P<0.001,
MS3 98 (19.0%) 36(7.0%)  12(23%) ¢=058 58 (11.4%)  56(11.0%) 32(63%  ®=0%
MS4 12 (2.3%) 58 (11.2%) 32 (6.2%) 17 (3.3%) 37 (7.3%) 43 (8.5%)
Across all 287 (55.5%) 170 (32.9%) 60 (11.6%) 164 (32.3%) 215 (42.3%) 129 (25.4%)
students

#Question had 8 (1.5%) students choose “Prefer not to respond”, which was excluded from analysis

®Becomes an insignificant finding after Holm-Bonferroni correction
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(Table 3). Across all respondents, 42.3% (n=215) wanted to
discontinue in-person clinical experiences, 32.3% (n=164)
wanted to continue, and 25.4% (n=129) were neutral. Of
the students who chose the preference to discontinue in-
person clinical experiences, respondents said their prefer-
ence was due to health concerns for family/friends/close
contacts (n= 161, 74.9%), concerns for patients (n= 147,
68.4%), the belief they would not be able to help mean-
ingfully (n=138, 64.2%), personal health concerns (n=97,
45.1%), and/or other reasons (n=26, 12.1%). Reasons that
students wanted to continue included the learning opportu-
nity (n= 145, 88.4%), drive to help (n=113, 68.9%), fear of
disruptions (n=79, 48.1%), uncertain future (n =64, 39.0%),
and 7.3% (n=12) cited other reasons (e.g., enjoyed their
elective, inspired to engage, responsibility as physician).

There was no relationship based on prior experience with
disaster event and preference to engage in in-person clini-
cal experiences, however there were relationships based on
gender and training year with clinical engagement (Table 3).
A greater proportion of females (n=142, 28.1%) wanted to
discontinue clinical experiences, and, in contrast, a greater
proportion of males (n=74, 14.6%) wanted to continue
such experiences, X2(2) =6.48, p=0.04, 9=0.11. This
gender effect became insignificant after correcting for mul-
tiple comparisons. MS2 (n=59, 11.6%) and MS3 (n=58,
11.4%) respondents wanted to continue in-person clinical
experiences at a greater proportion, while a lower propor-
tion of MS4 (n=17, 3.3%) students wanted to continue,
X2(6) =43.48, p<0.001, =0.29. A greater proportion of
MS4 (n=43, 8.5%) students said they were neutral on the
topic to continue in-person clinical activities.

Barriers to Engagement in Clinical Experiences

Our students engaged in the in-person clinical activities until
mid-March, however our clinical sites developed policies
related to COVID-19 prior to the mandate to end such expe-
riences. When asked what barriers students faced during
the two weeks that led up to the mandate, 40.3% (n=209)
could not see certain patients with certain health concerns,
31.9% (n=165) experienced limits on large gatherings like
lectures, and 24.5% (n=127) could not see patients that
required personal protective equipment (PPE) (Table 4).
Students were able to select more than one barrier, however
300 (57.9%) respondents encountered at least one barrier to
engagement in the clinical learning environment.

Engagement in Volunteer Activities During
Pandemic

Across all respondents, 55.5% (n=287) volunteered dur-

ing the COVID-19 pandemic (Table 3). Students who
volunteered were asked to specify the types of volunteer

@ Springer

Table 4 Barriers to clinical experiences two weeks prior to school
mandate to end clinical activities

Barriers All Students (n=518)
Could not see certain patients with certain 209 (40.3%)
health concerns

Limit on large gatherings (e.g. lectures) 165 (31.9%)

Could not see patients that required PPE 127 24.5%)

Not allowed to be at clinical site 57 (11.0%)

Patients requested restrictions 21 (4.1%)

Other (please specify) 43 (8.3%)

Did not experience any barriers 74 (14.3%)

Not Applicable/no clinical duties at the time 141 (27.2%)

Question asked students to check mark any of the above response
options to identify barriers encountered when engaging in clini-
cal activities during the two weeks PRIOR to mandate to restrict
students’ clinical experiences. Initial mandate was 03/17/2020
and 2 month post data collection occurred between -5/11/2020 and
5/30/2020

activities they engaged in via text comment. Qualitative
analysis revealed 15 categories of volunteer activities:
food/nutrition (n=123), mentoring pre-meds (n=>52), call
center (n=43), miscellaneous (n=41), babysitting/child-
care (n=34), tutoring (n=33), PPE/medical supplies dona-
tions (n=30), COVID-19 testing (n=20), hospital shower
attendant (n=16), making cards for elderly and healthcare
providers (n=16), making masks (n=15), contact tracing
(n=13), blood donation (n=38), and COVID plasma recruit-
ment (n=3). Some students volunteered across multiple
types of activities.

Resulting in a large effect size, there was a relationship
between training year and volunteerism where MS2 stu-
dents volunteered at a greater proportion than statistically
expected, but this may be because of the college requirement
for that cohort to engage in a service-learning activity during
the pandemic (Table 3). MS3 students (n=98, 19.0%) also
volunteered at a greater proportion than expected. However,
a lower proportion of MS4 students (n=12, 2.3%) and MS1
(n=50, 9.7%) volunteered during the COVID-19 pandemic
than expected. No relationships were detected based on
gender or prior experience with a disaster experience with
volunteerism.

Likelihood to Volunteer During Pandemic

Students were asked, if given the opportunity, the likeli-
hood of them volunteering in five unique settings during
a pandemic like COVID-19. Eight of fifteen group com-
parisons across class year, gender, and prior experience with
disaster event resulted in significant differences, with three
findings becoming insignificant after correcting for mul-
tiple comparisons (Table 5). Effect sizes with the largest
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magnitude included females being more likely to volunteer
in a healthcare adjacent setting (e.g., blood bank, collecting
PPE/donations, call center, testing sites) compared to males,
F(1,512)=22.232, p<0.001, n2=0.042. Also, training year
differences where MS1 and MS2 students were more likely
to volunteer in a surgical clinical setting compared to MS3
and MS4 cohorts, F(3,512)=7.787, p=0.001, n2=0.044.

Discussion

There was no clear preference within our sample to con-
tinue or discontinue in-person clinical activities during
COVID-19; nearly a quarter of respondents were neutral
on the topic. Motivations to discontinue included concern
for close personal contacts and patients. Motivations to
continue clinical in-person activities stemmed from allure
of the learning opportunity and desire to help. Considering
the timing of COVID-19 in the curriculum, the MS2 and
MS3 cohorts may benefit the most from continuing clini-
cal experiences in their development as physicians since
they are in their clerkships. In addition, most respondents
faced at least one barrier to engaging in in-person clinical
activities the two weeks that proceeded the mandate, sug-
gesting potentially limited learning experiences during a
pandemic.

Despite the mandate to end in-person clinical activities
between March 17, 2020 and May 25, 2020 at our school,
respondents volunteered their time outside of school.
Volunteer activities ranged from staffing food banks and
hospital showers to providing babysitting services and col-
lecting PPE. MS2 students at our institution were provided
an approved list of volunteer activities to fulfill their ser-
vice learning/community service requirement which likely
contributed to their increased volunteerism. Graduating
students were the least involved in volunteer activities and
were also less likely to volunteer in surgical clinical or in-
patient care settings compared to junior cohorts despite
having the most clinical experience in UME. This finding
was contrary to what was similarly studied in a Chinese
medical student population [24], which found that senior
students expressed greater interest to volunteer compared
to junior students. We attributed the lack of volunteerism
in our U.S. sample to potentially the natural tendency for
seniors to spend the last few months of UME preparing for
their transition to internship. Further research is needed
on cultural influences on medical student motivation to
engage in volunteerism and education during a public
health crisis.

Medical students encountered a great deal of uncer-
tainty about their future as physicians with the emergence
of COVID-19. School administrations also faced a great
challenge to convert traditional curriculum into virtual

@ Springer

and alternative clinical experiences that still capture the
same essence as in-person activities. The Association of
American Medical Schools (AAMC) published several
statements to guide medical schools on the continuation
of direct in-person patient contact activities [3]. Such
guidance allowed for flexibility depending on contextual
factors and included checklists to ensure safe re-entry of
students into clinical settings [18]. Despite such guidance,
there remained a constant tension between continuing
medical education during a pandemic, volunteerism, and
the welfare of public health and resources.

Several group differences emerged with the hypothetical
situation of being given the opportunity to volunteer in vari-
ous settings during a pandemic. Most notable was the greater
likelihood for females to volunteer in healthcare adjacent
and non-clinical sites compared to male students. We are
uncertain why such gender differences emerged but encour-
age further investigation on how motivation, efficacy, and
gender relate to engagement across unique volunteer settings
during a public health crisis.

During undergraduate medical education, students move
through a uniform curriculum with the aim of developing
competent, professional physicians. However, the COVID-
19 pandemic disrupted the experiences traditionally offered
to medical students, and opened up the potential for a diverse
set of opportunities for students to volunteer and engage
with the public. In Ireland, one school found 69% of their
medical students were willing to volunteer during a national
disaster but only a minority of students felt their skill level
was useful in such emergency situations [8]. In order to
support students willing to volunteer during a pandemic,
medical schools should integrate emergency preparedness
training into their curriculums to increase self-efficacy and
skills related to engagement during such events [13, 14]. One
U.S. medical school was successful in improving emergency
preparedness through a voluntary, self-paced online elec-
tive, which allowed flexibility in scheduling and minimal
demands on faculty [14]. Such training could also be help-
ful for just-in-time training opportunities during emergency
events. We found that participants increased their agreement
that students can be helpful in non-clinical setting during
a pandemic two months after being banned from clinical
settings. This attitude change may be attributed to the clari-
fication of student roles related to volunteerism during the
pandemic,

Most students in our study experienced barriers to
engagement in the clinical environment in the early phase
of COVID-19. While attitudes and beliefs are positively
correlated with an individual’s behavior, the relationship
hinges on the intent to enact the behavior as well as per-
ceived behavioral control [1]. For example, a student with
strong beliefs for advocacy and civic duty may intend to
volunteer at a COVID-19 tracing site, but does not because
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they feel the hazards are too high because of a lack of PPE.
Schools and hospitals can help clarify the role of students
during pandemics through proactive preparedness planning
and cultivate role identity in those scenarios to both attract
and retain volunteerism during public health crises [7]. In
addition, schools can anticipate barriers to educational expe-
riences during pandemics and address barriers to set clear
expectations for continuing education while prioritizing pub-
lic health safety and resources.

Limitations existed in our study, primarily related to
the survey research design. We had limited participation
from graduating students and considering the nature of our
research question, response bias may be of concern. The sur-
vey was anonymous however questions about volunteerism
and engagement in curriculum can potentially evoke socially
desirable bias in responses. When we planned for our study,
we were amid the COVID-19 pandemic. Therefore, while
survey data is helpful to gauge a snapshot of perception,
our study findings are limited to the contextual factors that
existed in the early months of the pandemic. Similarly, our
findings are bounded to the contextual factors that existed
within our geographic location and resource preparedness in
our area. Our sample also had limited racial diversity, which
prohibited analysis of how race/ethnicity affects students’
engagement during a pandemic. The experiences of students
underrepresented in medicine may differ from the experi-
ences of our study sample, requiring further investigation.
Baylor College of Medicine, like many other U.S. medical
schools, still does not have a student population representa-
tive of the racial/ethnic diversity of its communities. Recent
improvement efforts to address this gap includes training
admissions committees on holistic selection approaches,
strengthening pipeline programs, and hiring an associ-
ate dean of admissions, diversity, equity and multicultural
affairs. Despite these improvements, we still have work to
do in order to develop a physician workforce that represents
the communities we serve in Texas.

For future research, a repeat longitudinal study allow-
ing within person analysis would help better understand
the evolution of thought, behavior, and intention within a
trainee population during a pandemic. Also, cultural studies
are needed across countries to better understand motivations
and engagement in volunteerism by medical students and
how schools can better prepare for future pandemics.

Conclusions

Our study provides a unique insight into the complexity
of completing undergraduate medical education during a
worldwide pandemic. Students varied in perceptions on how
to approach education, as well as their preferences in what
activities to engage in based on various internal and external

motivations. Such findings suggest socio-demographic fac-
tors impact engagement during a pandemic which should
be considered by academic leadership. Despite the difficult
time, most respondents engaged in some form of volunteer-
ism when there were limitations to their in-person clinical
activities.
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