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AB S T R AC T

To address the shortage of personal protective equipment (PPE) that

occurred as a result of Coronavirus disease 2019 (COVID-19), three first-

year medical students at Western University developed an initiative to

deliver handmade gowns to primary care providers in London, Ontario,

Canada. They partnered with the local branch of the Canada Sews or-

ganization to sew the gowns, and created a gown order form which was

distributed in the community. Following gown delivery by the authors,

an optional feedback form was sent to the gown recipients for quality as-

surance purposes. As of June 10, 2020, 411 gowns had been delivered

to medical and dental locations, long-term care homes, emergency shel-

ters, and pharmacies. Feedback from the recipients indicated that the

gowns were comfortable to wear and consistently useful to primary care

practices. The successful execution of the initiative within several weeks

of its inception, the delivery of more than 400 gowns over the period

of approximately one month, and the positive feedback from the gown

recipients, indicates that medical students can play an important role dur-

ing the COVID-19 pandemic, and other periods of crisis, even outside of

clinical settings. Specifically, they are able to demonstrate the qualities of

leadership, collaboration, and advocacy to spearhead initiatives to fulfill

unmet community needs. They are also uniquely situated to help their

communities due to factors such as the skills and knowledge they have

attained in their academic training. Thus, the ability of medical students

to assist primary care providers should be taken into consideration for

future pandemics.
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1 | INTRODUCTION

The COVID-19 pandemic disrupted many institutions
and presented themwith unanticipated challenges. Hos-
pitals and other medical facilities experienced a severe
shortage of personal protective equipment (PPE) (1-3),
which is crucial for protecting healthcare workers from
exposure to contaminated bodily fluids from patients
(4,5). Educational institutions, including universities,
were also affected by the pandemic, and forced to tran-
sition to online learning.

Among the individuals impacted were medical stu-
dents, who, in many cases, were relegated to learning
from home and had in-person clinical learning cancelled
due to factors such as administrative concern for their
safety and potential to further spread the disease (6-8).
Wishing to help their communities, many medical stu-
dents turned to organizing community initiatives such
as babysitting, grocery delivery, and PPE drives for their
fellow healthcare workers operating on the front lines
of the COVID-19 pandemic (9,10).

One such initiative was organized by three first-year
medical students (the authors) at the Schulich School of
Medicine and Dentistry at Western University in Lon-
don, Ontario, Canada. While many community initia-
tives arose for the creation of facemask PPE for commu-
nity and healthcare worker use, there was no known es-
tablished initiative for creating and delivering protective
gowns. To address this unmet need, the authors part-
nered with the local branch of the Canada Sews orga-
nization and organized the delivery of handmade gown
PPE to primary care providers in the city. Gowns are
critical in protecting healthcare workers interacting with
potential COVID-19 patients (3,11,12), and are one of
the most commonly used PPE types in regular hospital
use (12). They have experienced a surge in demand by
healthcare workers alongside other PPE as a result of
COVID-19 (1).

The limited literature available on the role of med-
ical students during pandemics primarily focuses on
their potential contributions in clinical settings (6,13-
15). Thus, this article examines the initiative by the
Schulich medical students to deliver handmade gown

PPE, and the results achieved by it, including the num-
ber of gowns delivered and the feedback received for
the initiative. The success of this initiative is used to
elucidate the impact that medical students can have on
their local communities outside of clinical settings dur-
ing critical situations such as the COVID-19 pandemic.

2 | INITIATIVE METHODS

When the COVID-19 pandemic began, the almost im-
mediate shortage of PPE in the London, Ontario com-
munity became evident. To create an initiative to help
address this, the authors contacted local healthcare and
community organizations (London-Middlesex Primary
Care Alliance and Canada Sews) to assess community
needs. Discussions illuminated that although there al-
ready were community initiatives to create homemade
PPE (in particular, facemasks) by various organizations,
there were no established programs for creating and de-
livering handmade protective gowns. As a result, the au-
thors took on the role of delivering the sewn gowns to
primary healthcare facilities in need throughout London,
Ontario.

An online order form was created via Google Forms
by the authors to collect orders for the gowns (Fig
1). The order form was distributed by the London-
Middlesex Primary Care Alliance and Canada Sews via
email. Additionally, social media platforms including
Twitter were used to help raise awareness for the ini-
tiative.

The organizations that placed orders for gowns were
categorized as “clinical” (walk-in clinics, hospitals), “den-
tal” (including dentists, dental hygienists, endodontics),
“long-term care facilities”, “social support” (consisting of
emergency shelters, hospices, or mental health services)
and “other” which encompasses organizations including
midwives, pharmacies, and businesses. Data was col-
lected on the recipients in each category, and a 2-way
ANOVA with Tukey’s post hoc test was used for statisti-
cal analysis of the gown orders by the different types of
organizations.

The gown order information was communicated by
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F IGURE 1 Online order form for requesting
handmade gown PPE

the authors to Canada Sews members, who sewed
gowns based on the requested amounts. To provide
recommendations on the fabric required for the gowns,
the authors conducted a review of available litera-
ture, which indicated that isolation gowns should be
a polyester-cotton mix or full polyester (12). Initially,

F IGURE 2 The disclaimer form attached to all
delivered handmade gown PPE

gowns were made from donated or bought material.
Later, as additional material became available, the sew-
ers transitioned to making gowns from material pro-
vided by the company LacMac, which makes medical-
grade isolation gowns.

Following the completion of the gown sewing, the
gowns were quarantined for approximately three days
to ensure that there would be no COVID-19 virus con-
tamination on the materials; this decision was based on
the then-available literature (16,17). Following quaran-
tine, the authors delivered the gowns to the requesting
locations, indicating that the gowns should be washed
before use. Orders were delivered on a first-come, first-
serve basis. The authors performed thework on a volun-
teer basis and the gowns were provided free of charge
to the recipients.

To help ensure legal coverage for the initiative and
protection from legal liability, the authors contacted
lawyers at a local law firm, who provided assistance in
creating a disclaimer form that was attached to the de-
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livered gowns. The form explicitly stated that the gowns
were not medical-grade, were meant to be used only as
a last resort in the absence of medical-grade PPE, and
reminded the user to practice safe donning and doffing
of the gown to ensure maximal protection (Fig 2).

Thank You notes were also attached to the delivered
gowns as a way to increase morale among the health-
care workers receiving them.

To evaluate the benefit of the delivered gowns for
the organizations that received them, and to refine the
gowns for future deliveries, an optional online feedback
form was created by the authors via Google Forms for
gown recipients to complete (Fig 3).

The feedback included questions such as whether
the gowns were useful to the recipient’s practice, were
comfortable to wear, and if the recipients had addi-
tional suggestions for gown improvement or general

F IGURE 3 Optional online feedback form for gown
recipients

comments. Additional informal feedback was provided
by gown recipients via email or in-person on subsequent
deliveries.

3 | INITIATIVE RESULTS

The idea of the initiative was conceived at the end of
March 2020, days after the provincial pandemic shut-
down order. After initially establishing supply chain lo-
gistics and an in-take system for gown orders, the first
order for the gowns was received on April 21st, 2020.
The first shipment of gowns was delivered to the re-
questing location on May 7, 2020.

From April 21st, 2020 to June 10th, 2020, 44 to-
tal unique orders had been placed, and 24 orders had
been fulfilled; by this date, 765 gowns had been re-
quested, and 411 gowns had been delivered (Fig 4a). In
terms of the total unique orders from each of the recipi-
ent categories, the clinical category placed the most or-
ders (n=12), followed by dental (n=10) and other (n=10),
long-term care facilities (n=7), and social support (n=5)
(Fig 4b). Dental locations requested the greatest num-
ber of gowns (177), followed by clinical (169), long-term
care facilities (160), other (149), and social support (110)
(Fig 5a). On average, long-term care facilities requested
the highest number of gowns per order (mean=22.86
SD=7.56) and the clinical locations ordered the low-
est number of gowns per order (mean=14.08 SD=7.82);
however, this did not reach statistical significance as
measured by ANOVA (Fig 5b).

At the time of writing, 13 feedback responses had
been provided. The anonymous feedback provided
by the gown recipients consistently indicated that the
gowns were comfortable to wear and were useful to pri-
mary care practice. One response indicated that several
of the gowns deliveredwere too large and that the gown
recipients wished to have more options regarding sizing.
The comments provided were consistently positive re-
garding the importance and value of the initiative (ex-
ample responses are shown in Table 1).
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F IGURE 4 a) As of June 10, 2020, the total number of gowns requested were 765, with 411 gowns delivered. b)
The total number of unique orders placed as of June 10, 2020 (duplicate orders by the same organization or
individual were excluded). Orders were categorized as clinical, dental, long-term care, social support, or other.

F IGURE 5 a) Total gown orders by clinical, dental, long-term care, social support, and other organizations. b)
Average number of gowns requested per order of each category of organization. Data expressed as mean + standard
deviation.

4 | DISCUSSION OF INITIATIVE
RESULTS

There is limited literature available discussing the role of
medical students during pandemics. During the 1918

influenza pandemic, some medical students were pro-
vided more responsibility by being allowed to gradu-
ate early, and had expedited board examinations to ad-
dress the medical staff shortage present at the time (15).
During the COVID-19 pandemic, some areas also al-
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lowed senior medical students to graduate early (6,13).
It is possible that fast-tracking medical students into full
MDs during the pandemicmay have provided themwith
additional medical training that they would not have re-
ceived in normal clinical practice (14). However, work-
ing on the front lines can place medical students at
an increased risk for contracting the disease that they
are trying to contain (14), an issue raised during the
COVID-19 pandemic (6). Removing the students from
in-person clinical practice, while cognizant of the med-
ical students’ (and potentially others’) safety, can lead
to backlash from the medical students. For example,
the removal of medical students from the wards during
the SARS epidemic in Toronto caused frustration among
them as it adversely impacted their education and ability
to conduct research (18).

Another option formedical students wishing to assist
fellow healthcare workers is to help outside of clinical
settings, as described in the initiative discussed in this
paper to deliver gown PPE to primary care providers in
London, Ontario. The handmade gowns made by the
local sewers, while not a substitute for medical-grade
gowns, may be able to provide some form of protection

for the gown recipients in the absence of other PPE, as-
suming proper donning and doffing procedures are fol-
lowed.

Over 400 gowns were delivered from May 7, 2020
to June 10, 2020 to locations including medical clinical
centers, dental centers, long-term care homes, pharma-
cies, and emergency shelters. This indicates the broad
range of institutions that themedical studentswere able
to reach with the gown initiative. Fifty percent of the or-
ders were placed by dentistry and clinical centers, which
also comprised 50% of the gown requests. The average
number of gowns per order was highest for long-term
care and social support locations, with clinical centers
having the lowest average number of gowns per order.
Although this finding was not statistically significant, it
might reflect the higher number of staff per facility in
long-term care and social support facilities as compared
to clinical locations. It may also reflect the lesser num-
ber of long-term care and social support facilities in the
area, or a lesser need among them for additional gown
PPE (due to an adequate facility supply); however, this
is difficult to determine as the order form may not have
reached all long-term care facilities.

Question Response 1 Response 2 Response 3
Were the gowns useful
to your practice?

Useful Useful Useful

How would you rate the
experience of using the
gowns? (3 is neutral)

5 4 5

Was the gown material
comfortable to wear?

Comfortable Comfortable Comfortable

Do you have any
suggestions for
improving the gowns?

Not at this time - Keep up the great work,
Greatly appreciated

Any additional comments
regarding the delivered
gowns?

Awesome work that your
team has done in order
to make our jobs easier.
Thank you so much!

We were very thankful to
have received them, and I
was quite surprised at
how well they were
constructed and sewn.

Excellent, Used daily,
greatly appreciated,
THANK YOU, THANK
YOU

TABLE 1 Sample responses to the feedback forms sent out to gown recipients.
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Responses to the quality control feedback form con-
sistently indicated that the gowns were comfortable to
wear and proved useful in everyday practice. One re-
sponse to the feedback form included a comment stat-
ing that “We were very thankful to have received [the
gowns], and I was quite surprised at how well they were
constructed and sewn”. Another comment praised the
work of the gowns team and indicated that the gowns
had “[made] our jobs easier”. Comments, such as the one
which requested more flexibility in gown sizing, play an
important role in the quality improvement process and
were communicated to the sewers. The feedback form
was made optional as to not put an additional burden
on healthcare providers. The form also did not assess
whether the recipients felt that the gowns contributed
to their safety; although subsequent gowns may have
utilized material used by professional PPE producers
(i.e., LacMac), they were not medical-grade PPE and
were meant to be used as a last resort.

The results of the feedback form indicate that this
initiative was greatly beneficial to the individuals that re-
ceived the gowns. Moreover, many healthcare workers,
particularly dentists, work in an environment in which
they are exposed to aerosolized patient fluids (which
may have been contaminated with COVID-19). Thus,
having gown PPE may have been particularly important
for them, as indicated by the significant number of gown
orders by dental locations.

Ultimately, the success of this project was indicated
by the large number of gowns delivered within a short
period of time (considering that gowns take significantly
longer to sew than masks), and the consistently positive
feedback regarding the usefulness of the gowns from
the gown recipients. The fact that the initiative was suc-
cessfully executed within the period of a month further
highlights its effectiveness and importance, particularly
during a period when PPE was in short supply.

Some challenges were encountered in conducting
this initiative, including:

• Planning: When the initiative first began, it was dif-
ficult to estimate the number of gowns that would
be requested in each individual order, and the rate

at which sewers would be able to supply the gowns.
To address this issue, additional gowns were offered
to be delivered, once supply was available, to loca-
tions that had made initial orders and required more
gowns. After several deliveries, there was a better
understanding of the number of gowns that could be
provided for each order, allowing for more effective
planning for further orders.

• Quality control: The optional nature of the feed-
back form limited the number of individuals that re-
sponded to it. However, the informal feedback that
was received either by email or in-person was also
taken into account.

5 | THE ROLE OF MEDICAL STU-
DENTS

This initiative demonstrates that medical students can
help make an important and positive impact during pe-
riods of crisis (such as the COVID-19 pandemic) even
outside of clinical settings. For one, they are able to
help address a real and urgent need in their community
that may not have been effectively acted upon previ-
ously. In the initiative discussed in this paper, medical
students were able to develop an initiative to create and
distribute gown PPE, which was not a service that had
been effectively organized in the area at the beginning
of the COVID-19 pandemic, despite the high demand
for all types of PPE. Even more, they went a step further
and created a feedback form to help adapt the initiative
to the needs of the recipients. Other groups of medi-
cal students took charge in providing services such as
grocery delivery for families of healthcare workers that
were busy in the hospital as a result of the pandemic
(9,10), whichwere initiatives that also did not existwhen
the COVID-19 pandemic began.

The gown initiative also demonstrates that medical
students are effectively able to exemplify the qualities
of leadership, collaboration, and advocacy (collectively
known inCanada as theCanMEDS roles (19), which they
are required to demonstrate for admission into Cana-
dianmedical schools) to effectively execute a solution to
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an identified need. In this case, medical students were
able to spearhead an initiative to fill a void in the deliv-
ery of PPE by establishing connections with clinical and
nonclinical personnel, beginning gown deliveries within
a month of the initiative’s inception, and creating a sys-
tem (via a feedback form) to ensure a quality assurance
process in the project and that it was beneficial to the
community. The embodiment of these qualities by med-
ical students is also evident in the development of other
aforementioned medical student-led community initia-
tives, indicating that they are able to work with their
communities to execute large-scale projects.

Ultimately, medical students are in an effective posi-
tion to help their communities. They have undergone
police screening and have exposure to clinical settings
and staff, allowing them to establish connections with
hospitals and other healthcare organizations more read-
ily than non-medical students (20). They are also highly
motivated to assist their communities, as evidenced by
the number of initiatives begun bymedical students dur-
ing the COVID-19 pandemic, and their participation in
prior crisis response groups (14). During the COVID-19
pandemic, some medical students even joined already-
established efforts for contact tracing andmental health
lines in their communities; their clinical expertise and
training (however limited) can enhance the help they
are able to provide in such services, such as teasing out
the nuances of patient histories and providing empathy
and reassurance for patients. For future potential pan-
demics, as indicated by Herman et al., it is important
to pre-plan the roles that medical students can perform
(14), which, as shown with this initiative, can be varied
and self-perpetuated.

6 | CONCLUSION

With the rising cases of COVID-19 around the world,
many initiatives were created to help address the issues
caused by the pandemic. Medical students played a
large role in some of these initiatives, including the one
outlined in this paper. In this initiative, three first-year
medical students from Western University worked to

deliver handmade gowns in London, Ontario via collab-
oration with local healthcare and community organiza-
tions to fulfill a shortage of gown PPE that was not be-
ing met by other community initiatives. The initiative’s
successful execution within a month of its inception,
over 400 gowns delivered over the space of approxi-
mately onemonth, and positive responses fromgown re-
cipients, indicates that medical students can effectively
assist their communities during major pandemics and
other crises even outside of clinical settings. They are
able to effectively demonstrate qualities such as leader-
ship, collaboration, and advocacy in working with each
other and local organizations to make a direct impact in
the community. Thus, the tangible andmuch-needed as-
sistance that they can provide should be supported and
taken into consideration in future pandemics and other
periods of crisis.
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