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Abstract
Background  The availability and correct use of personal protective equipment (PPE) to prevent and control 
infections plays a critical role in the safety of medical students in clinical placements. This study explored their 
experiences and perspectives in their final clerkship year with PPE during the COVID-19 pandemic.

Methods  This qualitative study was based on social constructivism and was conducted in 2021 at the Charité - 
Universitätsmedizin Berlin. In three online focus group discussions, 15 medical students in their final clerkship year 
reported their experiences with PPE training and use during the COVID-19 pandemic. Data were recorded, transcribed 
and analysed based on Kuckartz’s approach to content analysis. We drew upon the a priori dimensions of the 
capability, opportunity, motivation - behaviour (COM-B) model as main categories as well as emergent issues raised 
by the study participants (subcategories).

Results  In addition to the three main categories of the COM-B model, eleven subcategories were identified through 
inductive analysis. The study participants reported several factors that hindered the correct use of PPE. In the area 
of capabilities, these factors were related to learning experience with PPE in terms of both theoretical and practical 
learning together with later supervision in practice. In the area of opportunities, these factors included the limited 
availability of some PPE components, a lack of time for PPE instruction and supervision and inappropriate role 
modelling due to the inconsistent use of PPE by physicians and nursing staff. The area of motivation to use PPE was 
characterized by an ambivalent fear of infection by the SARS-CoV-2 virus and the prioritization of patient safety, i.e., 
the need to prevent the transmission of the virus to patients.

Conclusions  Our study revealed several limitations pertaining to the enabling factors associated with the 
trainable behaviour “correct use of PPE”. The concept of shared responsibility for student safety was used to derive 
recommendations for future improvement specifically for the medical school as an organization, the teachers and 
supervisors, and students themselves. This study may guide and stimulate other medical schools and faculties to 
explore and analyse components of student safety in clinical settings in times of infectious pandemics.
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Background
During the COVID-19 pandemic, the availability and 
appropriate use of personal protective equipment (PPE) 
by healthcare personnel has received global attention [1]. 
PPE plays an essential role in preventing COVID-19 and 
impeding the transmission of the virus [2]. Medical stu-
dents, alongside healthcare workers, have contributed 
to the fight against the pandemic [3–5]; however, little 
attention has yet been given to their preparation for such 
tasks and the integration of such preparation into clinical 
settings. This limitation applies in particular to the expe-
riences of medical students with educational instruc-
tions and supervision regarding the use of PPE in real-life 
clerkship placements during the COVID-19 pandemic. 
More information regarding this situation and the identi-
fication of potential gaps can guide us in the management 
of current and potential future pandemics. The purpose 
of this study is to explore medical students’ experiences 
with and perspectives on PPE during their final clerkship 
year during the COVID-19 pandemic.

The COVID-19 pandemic, which emerged in late 2019, 
escalated rapidly into a global health crisis, affecting com-
munities around the world. With millions of confirmed 
cases and a staggering death toll [6], the pandemic was 
not only a threat to public health but also severely dis-
rupted medical education [7]. After all, COVID-19 will 
not be the last pandemic to take its toll on our healthcare 
systems and the integration of medical students into the 
healthcare workforce during their clerkships. The World 
Health Organization estimates that between 80,000 and 
180,000 healthcare workers worldwide had died from 
COVID-19 by May 2021 [8]. Frontline healthcare work-
ers have been infected with the SARS-CoV-2 virus more 
frequently than members of other occupational groups, 
especially during the early waves of the pandemic [9, 10]. 
Medical students, who represent a relevant part of the 
healthcare workforce during the COVID-19 pandemic, 
have exhibited overall high seroprevalences of SARS-
CoV-2 compared with other groups of healthcare work-
ers and the general population [11, 12]. This situation 
may raise questions regarding appropriate measures to 
ensure the safety of students in their clinical placements 
in light of the associated infectious hazards.

Student safety is a key objective in clinical placements 
that must be balanced with the needs and benefits of 
students’ learning in a real working environment [13]. 
Although medical students have previously been trained 
in infectious and hazardous environments, COVID-19 
added a new dimension to their active involvement in 
practical hospital training [14]. Particularly during the 
early stages of the COVID-19 pandemic, there was an 
urgent need to reorient the practical training of medical 
students in light of the many uncertainties regarding the 
routes of viral transmission or the unknown long-term 

risks following infection. Part of this equation is the 
fact that medical students in their clerkships should be 
viewed as relatively early learners with limited clinical 
knowledge, skills and experience. Active educational sup-
port, supervision and feedback are paramount for medi-
cal students in clinical placements, as they have not yet 
become qualified health professionals [15]. Responsibility 
for student safety in potentially hazardous clinical envi-
ronments is a multidimensional construct and should be 
viewed as a shared responsibility among medical schools 
and their affiliated teaching institutions, the teaching and 
supervising faculty, and medical students themselves 
[16]. As part of their acute responses to the COVID-19 
pandemic, many medical schools removed students from 
patient care and made student safety their top priority 
[17, 18]. As the pandemic progressed, clinical placements 
continued, balancing the increased risk of infection with 
enhanced safety measures [19]. In this context, innova-
tive teaching methods, such as simulation-based exer-
cises, gained new importance, especially for the practical 
training of medical students [20].

As the pandemic unfolded with unprecedented speed, 
the availability and the appropriate use of PPE became 
a critical factor in the prevention of SARS-CoV-2 infec-
tions in the clinical environment [21], in addition to 
basic hygiene measures and patient testing and isola-
tion. The correct use of PPE together with consistent 
hygiene measures has been shown to minimize the risk of 
SARS-CoV-2 infection [22]. As vaccination was not avail-
able until the pandemic was well underway, the ready 
availability and appropriate use of PPE played a key role 
in adjusting medical education to the needs of the pan-
demic. The appropriate use of PPE in clinical practice 
is a trainable albeit complex skill; the relevant training 
includes when and where to use such equipment, the 
correct choice of equipment, and the correct processes 
for donning and doffing PPE [23]. To date, only scant 
information regarding the use of PPE and the prepara-
tion of medical students in clinical placements in times 
of COVID-19 has been reported. One study conducted in 
the United Kingdom reported that more than half of the 
participating medical students had not received sufficient 
training in infection control and had therefore experi-
enced higher levels of uncertainty [24]. Therefore, there 
is a strong need for more information regarding PPE 
instruction and skills training for students prior to enter-
ing placements that feature potential exposure to SARS-
CoV-2 as well as for support, guidance, supervision and 
feedback during such placements. The identification of 
potential gaps in this context can guide improvements 
in student safety during the current and potential future 
pandemics.

The aim of this study is to explore the experiences and 
perspectives of medical students in their final clerkship 
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year regarding PPE during COVID-19 using a qualitative 
focus group approach. In this study, we conceptualize the 
appropriate use of PPE as a trainable behaviour accord-
ing to the capability, opportunity, motivation - behaviour 
(COM-B) model, which serves as the basis for the behav-
iour change wheel [25]. Accordingly, we analyse medical 
students’ experiences with practising PPE in relation to 
enabling factors in terms of the dimensions of capability, 
opportunity and motivation.

Methods
Setting
This study was conducted in 2021 at the Charité - Uni-
versitätsmedizin Berlin (Charité), Germany. For all medi-
cal students in Germany, the final year of training follows 
five years of study. The final year is divided into three ter-
tials, i.e., one in internal medicine, one in surgery and one 
elective of the students’ choice [26]. The overall aim of the 
final clerkship year is to involve medical students actively 
in patient care with increasing levels of autonomy with 
the aim of preparing them for the residency that follows 
graduation [27]. The Charité is one of the largest teaching 
hospitals in Germany; in this context, the final clerkship 
year can be completed either at the Charité campuses or 
at one of its affiliated regional teaching hospitals. Final 
year clerkship students at the Charité can come from its 
own undergraduate programme or from other German 
medical faculties.

Since the beginning of the COVID-19 pandemic in 
Germany in January 2020, the Charité has played a key 
role in the wide-ranging efforts made to contain and 
manage the pandemic in this country; for instance, it 
has been a leading institution in terms of patient care, 
the development of guidelines, research and advising the 
government [28]. In March 2020, the German govern-
ment and the federal states, like many other countries 
worldwide, decided to impose far-reaching restrictions 
on public life to contain the pandemic [29]. For German 
medical faculties, these restrictions required face-to-face 
courses to be converted to digital formats within a very 
short time to deliver undergraduate medical programs. 
Simultaneously, it was decided that final-year clinical 
placements should continue. At the Charité, hospitals 
decided to separate COVID-19 patients from nonin-
fected patients to treat them separately. Accordingly, 
final-year medical students were not only involved in the 
clinical care of non-COVID-19 patients but also worked 
in COVID-19 wards and emergency departments, includ-
ing intensive care units. Regular COVID-19 screening of 
staff at multiple testing sites to which students had access 
was established early in this process.

Prior to the start of their final clerkship year, medi-
cal students were provided with an interactive educa-
tional video via the Charité e-learning platform that 

addressed general characteristics of infection prevention 
and control and provided basic information regarding 
SARS-CoV-2 and an overview of the correct use of PPE. 
Students were required first to watch the video and then 
to take a test; the estimated time to complete both was 
approximately  90  min. The online certificate provided 
upon successful completion of the test was required to 
be presented in the ward on the first day of their final 
clerkship year. Students were also expected to familiarize 
themselves with the hygiene guidelines available on the 
Charité intranet, which included a more detailed video 
regarding the process of putting on and taking off PPE.

Study design
This study is underpinned by social constructivism, being 
the epistemology of how knowledge is acquired and jus-
tified by people constructing and reflecting their own 
understanding of the world [30]. In this study, final-year 
medical students can be viewed as active participants 
who jointly construct experiences and meanings with 
respect to the use of PPE as a trainable behaviour [31, 32]. 
As focus groups are aligned with the constructivist para-
digm and are effective with respect to exploratory data 
collection, they represent the data collection method 
of choice that allows this study to explore medical stu-
dents’ experiences with and behaviours and perspectives 
regarding the use of PPE, a topic that would benefit from 
exploration based on the synergistic and dynamic focus 
group format [33–35]. The focus groups were conducted 
online as a result of general prevention measures related 
to the ongoing COVID-19 pandemic [36]. The study, 
including the data protection policy, was approved by 
the responsible ethics committee of the Charité (applica-
tion number EA4/149/21). An additional data protection 
vote was not considered to be necessary. We followed 
the Consolidated Criteria for Reporting Qualitative 
(COREQ) Research [37] in reporting the characteristics 
of this qualitative study.

Study participants
Purposeful maximum variation sampling was employed 
for this study, and the principle of data saturation during 
an iterative process was embraced to balance the breadth 
and depth of the research topic [38]. Inclusion criteria 
were medical students who had completed at least one 
tertial during their final clerkship year at the Charité or at 
one of its teaching hospitals. The final tertial should not 
have been completed longer than 12 months ago, thus 
allowing for the inclusion of medical students from the 
early period of the pandemic in 2020. Study participants 
were recruited via the e-mail list of all final-year medical 
students and through calls made on social media chan-
nels. Participation was voluntary and no compensation 
was provided.
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Prior to the focus group discussions, the study infor-
mation and data protection policy were sent to the study 
participants alongside a short questionnaire used to col-
lect sociodemographic data. Participants were required 
to provide written consent to participate in a focus group 
discussion.

Focus group discussions
A discussion guide was developed in advance using a 
systematic and step-by-step approach. The author JS 
produced a draft of the discussion guide that mapped 
the main themes in the context of this study. This guide 
consists of open-ended introductory questions, which 
are supplemented by more specific follow-up questions 
in each thematic area. The draft was then iteratively dis-
cussed within the author team and in a methodologi-
cal colloquium with educational research experts at the 
Charité with the aim of improving the relevance and 
structure of the questions. After incorporating the result-
ing feedback, the discussion guide was pilot-tested for 
comprehension and clarity by a medical student repre-
senting the target group for the later focus group discus-
sions. This resulted in further minor adjustments to some 
of the wording. The medical student did not participate 
in the study focus groups. The final discussion guide can 
be found in appendix 1.

The online focus groups were conducted using MS 
TEAMS    (Microsoft Deutschland GmbH, Munich, Ger-
many). The author JS moderated the group discussions; 
the moderator had no direct acquaintance relationships 
with the study participants or any relationship to their 
subsequent professional lives. Each focus group began 
with a round of introductions so that participants could 
get to know each other. Another intention was to create 
an open and safe social environment in the virtual space 

so that the participants could feel a sense of belonging 
and cohesion, and feel comfortable sharing informa-
tion and expressing their opinions freely in the discus-
sion [39]. The substantive discussion was recorded using 
external audio recording equipment; these audio record-
ings were subsequently transcribed verbatim by the 
author JS.

Figure  1 illustrates the overall timing of the final-year 
placements of all study participants and the dates of the 
focus groups over the course of the COVID-19 pandemic.

Data analysis
The analysis followed Kuckartz’s suggestions for quali-
tative content analysis using a deductive approach [40, 
41]. First, relevant sections of the transcribed audio 
recordings were analysed using a deductive procedure. 
The COM-B model, which was used as a framework for 
the deductive approach, includes three components:  
(1)  capability, (2) opportunity, and (3) motivation [25]. 
These three components served as the main categories 
for the analysis. The COM-B model is viewed as a pre-
requisite for understanding behaviour and serves as the 
basis for the behaviour change wheel. This approach 
has previously been shown to be useful in the analysis 
of qualitative data and facilitates a structured analysis of 
the factors that determine the experiences and behaviour 
of young medical professionals with regard to the use of 
PPE and the identification of actions that could lead to a 
change in behaviour [42].

Quotations from participants regarding their experi-
ences of dealing with PPE during their final-year place-
ments were assigned to the main categories derived from 
the COM-B model and grouped accordingly. Subcat-
egories were then developed inductively within the main 
categories based on this material. The author JS created 

Fig. 1  (own illustration): Seven-day incidence of SARS-CoV-2 in Germany during 2020/21 including the overall period of final-year clerkships of all study 
participants (grey) and points of data collection in focus groups (FG = focus group) | Source of 7-day incidence: NPGEO Corona based on the Robert Koch 
Institute
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a preliminary category system with a set of coding guide-
lines that was then critically reviewed by the researcher 
AF, who has extensive experience in qualitative research. 
The feedback was discussed and incorporated in the fol-
lowing step. During the analysis of three focus group dis-
cussions, data saturation was achieved. All transcribed 
data were then coded based on the final category system; 
consensus was reached in the case of differing assign-
ments of codes. Finally, overlapping categories or subcat-
egories were regrouped or redefined.

The original quotations presented in this article have 
been translated into English by the authors. All quota-
tions have been anonymized. Quotations are marked 
with letters (A-C) to indicate the focus groups, and addi-
tional numbers (1–5)  have been added to distinguish 
among the different participants within each focus group. 
As part of a member check, the findings of the study were 
shared with the focus group participants by e-mail, and 
their feedback was taken into account.

Results
Three online focus group discussions including a total of 
15 participants were held between June and September 
2021. Table  1 shows the sociodemographic data of the 
study participants. The study participants participated 
in one of the three focus group discussions (n = 5 in each 
group). The focus group discussions lasted 72, 78 and 
85 min.

Eight students (53%) participated in these focus groups 
during their final-year clerkships at Charité or a teach-
ing hospital associated with Charité, whereas seven study 
participants had already finished medical school at the 
time of the study.

As the main categories were derived from the litera-
ture, it was necessary to operationalize them in accor-
dance with the topic of this study. In addition to the three 
main categories of the COM-B model, a total of eleven 
subcategories emerged inductively from the dataset (see 
Table  2). Hereafter, our main findings are reported in a 
summary description of the discussed contents with sup-
porting quotations.

Capability
This category explores the knowledge, skills and abili-
ties required to engage in the behaviour associated with 
the appropriate use of PPE. Four subcategories were 
identified.

Regarding the theoretical knowledge of PPE, the study 
participants mentioned the instructional video provided 
by Charité prior to starting their final clerkship year as 
the main source. However, they had mixed views regard-
ing this video: while some participants claimed that the 
video offered them time for reflection at home, others did 
not find it to be helpful.

C2: Well, I watched also these hygiene instructions 
from the Charité, but nobody remembers them, 
they are much too long. It somehow goes on for an 
hour and a half, where you think to yourself: “What 
should I take away from it?” (FG C, 24).

Participants further reported that they had also used dig-
ital learning opportunities not provided by the university, 
such as YouTube or learning platforms, and had found 
them to be helpful.

With regard to the initial practical instruction regard-
ing PPE in the hospital, the study participants’ experi-
ences ranged from no practical instruction in the wards 
at all to detailed and structured instructions. Participants 
agreed that the latter instruction took place in the inten-
sive care units for COVID-19 patients in particular.

A2: So, for that reason alone, the resident physician 
definitely went along the whole way with us two or 

Table 1  Sociodemographic data of study participants
n = 15

Age (mean, range)  Years 27 (24–32)

Gender Female n (%)
Male n (%)
Not specified n (%)

11 (73)
3 (20)
1 (7)

Home medical school Charité students n (%)
External students n (%)

13 (87)
2 (13)

Tertials completed
(multiple answers possible)

Internal medicine n (%)
Surgery n (%)
Elective n (%)

10 (67)
5 (33)
12 (85)

Table 2  Overview of the category system with the main 
categories derived from the COM-B model and the assigned 
subcategories
COM-B - Categories Subcategories (developed based on 

study material)
Capability • Theoretical knowledge of PPE

• Initial practical instruction regarding 
PPE in the hospital
• Supervisors for the application of PPE 
in clinical routine
• Suggestions for improvement

Opportunity
Physical 
opportunity

• Availability of PPE

Social opportunity • Inconsistent use of PPE
• Communication and information flow
• Time required for PPE instruction and 
supervision
• Influence of the course of the pan-
demic on the handling of PPE

Motivation • Fear and uncertainty
• Prioritization of patient safety
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three times and accompanied us completely and 
step by step while undressing [i.e., removing PPE]. 
But that ward was nearly completely specialized for 
COVID. We then had instructions on how to put on 
[PPE] adequately; in addition, they had proper pro-
cedures there. (FG A, 20)

In contrast, the majority of participants reported that 
they had not received any practical instruction regarding 
PPE in normal wards. In this context, practical knowl-
edge on PPE was mostly presumed, and there was no 
inquiry into (non-) existing competences in these wards.

A5: In the ward itself, I didn’t get any special instruc-
tion; it [the PPE] was just placed in front of the 
patients’ rooms. It was rather assumed that one 
knew how to put on the protective clothing properly. 
(FG A, 33)

Different professional groups were named as supervisors 
for the application of PPE in routine clinical practice. 
It is worth mentioning that nurses were mentioned more 
frequently than medical colleagues.

C5: I think that it is somehow not quite clear who 
is responsible, so in my case, it was as well the case 
that often the nursing staff pointed something out to 
me, although it should actually have come from the 
physician´s side also. (FG C, 28)

Other professional groups, such as hygiene officers or 
colleagues from the department of microbiology, were 
also occasionally mentioned as persons who were in 
charge of supervision regarding the correct use of PPE.

For ease of understanding, the subcategory “sugges-
tions for improvement” is presented at the end of this 
section.

Opportunity
This category explores the external factors that make 
execution of the behaviour in question possible—in our 
case, the physical and social opportunities that make the 
appropriate use of PPE possible. Five subcategories were 
identified.

The (physical) availability of PPE was mentioned pri-
marily by participants who had first-hand experience of 
material shortages at the start of the pandemic. In par-
ticular, these participants addressed the strict rationing 
of face masks and the need to address frequent changes 
in PPE models. In particular, it was mentioned that both 
students themselves and staff in the clinical setting were 
required to improvise when face masks did not fit tightly. 
Thus, “different styles” were used to ensure that the face 
mask fits adequately.

A2: […] we had new masks every week, so we had 
quite different models, up to these construction 
workers’ protective masks, and they were simply 
too big for my face, and then I taped them myself. 
So, with [medical] adhesive tape, no sense at all of 
whether that improved it. But I felt a bit safer when 
I went to the first COVID patients, in any case […] 
(FG A, 40).

Regarding social opportunities, four subcategories were 
identified, which pertained to the sociocultural environ-
ment in the hospital as well as factors over which stu-
dents have little to no control. The inconsistent use of 
PPE was a major topic of discussion. Inconsistency in 
this context mainly refers to the variable and incorrect 
use of PPE in the clinical setting.

A1: In my case, it was handled very differently how 
the physicians paid attention to it [PPE]. I think 
that not everyone was equally strict. That was a bit 
irritating, especially in my first tertial, when you 
couldn’t really estimate how great the danger was 
during ward rounds and such. That varied a lot. 
Some were very strict, while some were not so [strict]. 
(FG A, 52)

Similarly, there was inconsistency with respect to the 
implementation of instructions, which was accompanied 
by incongruent behaviour on the part of superiors, e.g., 
junior physicians or senior consultants.

B4: Then, it was actually a senior physician or so 
who made a brief comment: “By the way, now you 
should all wear face shields.“ Then, half of the team 
wore face shields, and the other half did not. That’s 
how it went somehow. (FG B, 46)

Many study participants also mentioned that they felt 
that medical staff themselves were inexperienced with 
and unaware of the correct use of PPE.

A2: But I also had the feeling that some resident phy-
sicians were not sure themselves. So, in the COVID-
ward, everyone was certain, sure. But in the surgical 
ward, I heard them saying quite often: “Yes well, I’ve 
been in the job myself for half a year, I can’t do that 
[use of PPE] much better than you can. I’ve got to 
look after myself as well.“ (FG A, 88).

In the subcategory of communication and informa-
tion flow, differences among hospitals or wards were 
also discussed. The study participants emphasized the 
importance of the proactive communication of the avail-
able information regarding PPE, such as new materials or 



Page 7 of 12Straub et al. BMC Medical Education          (2023) 23:806 

changes in guidelines for use, e.g., during morning rounds 
in the daily routine in the wards. Overwhelmingly, the 
flow of information regarding PPE was described as inad-
equate, especially in normal wards. Another key issue 
was the level of information and communication regard-
ing patients’ test status. Overall, final-year students did 
not feel that they were sufficiently involved in the infor-
mation chain.

A3: But for me, the really critical point is the over-
all, individual collegial behaviour of the colleagues 
in the ward. […] This includes the transmission of 
important information within the ward, such as, for 
example, which patients are still waiting for swab 
results and therefore more risky to transmitting the 
coronavirus. Such information usually didn’t reach 
me, and it surely did happen that I walked into such 
a room without a clue. (FG A, 70)

With regard to the time required for PPE instruction 
and supervision, it was repeatedly mentioned that over-
all, sufficient time was frequently not taken for instruc-
tion. The study participants attributed this limitation to 
general stress levels and the high workload of doctors in 
the wards. The issue of the influence of the course of the 
pandemic on the handling of PPE was also repeatedly 
mentioned. In this context, COVID-19 was described as 
a catalyst for practical instruction in the use of PPE.

B1: Well, without the coronavirus, I don’t think 
we would have ever learned how to use protective 
equipment, I suppose. Because you only deal with it 
to some extent; you learn in your studies a little bit 
about it, but that’s it. (FG B, 74)

The influence of vaccination on the use of PPE was also 
discussed. Most study participants agreed that follow-
ing the introduction of vaccinations against SARS-CoV-2 
for clinical staff, the self-protection aspects of PPE use 
decreased in importance.

A5: With the vaccination, one nevertheless felt safer. 
Then, the [face] mask was sometimes worn more 
loosely. If you weren’t close to the patient, then you 
wouldn’t dress up [in PPE] and things like that. That 
was probably not the case before [the vaccination]. 
(FG A, 73)

Following the first breakthrough infections after vac-
cination, perceived safety was once again described as 
decreasing, and PPE was again used more thoroughly.

Another aspect of change was introduced by students 
who had started their final-year placement during the 
COVID-19 pandemic. They highlighted a tendency to 

be less willing and motivated to receive explanations or 
practical introductions related to PPE.

A4: But I just think that the willingness to explain it 
[PPE] to them [the final-year students] is not there 
any longer. Most of them are already vaccinated 
anyway […] (FG A, 64).

Motivation
This category explores the emotional responses of the 
study participants as well as their drive to use PPE. We 
identified two subcategories.

Regarding emotional reactions, which are grouped 
under the motivation category of the COM-B model, 
the focus was primarily on fear and uncertainty. These 
reactions were triggered by a variety of situations, mainly 
including exposure to potentially hazardous situations 
and a lack of materials or clarity pertaining to the use of 
PPE. Inadequate information flow or a lack of informa-
tion, e.g., regarding pending test results for patients, were 
also described as a factor that led to uncertainty.

A4: […] Then, I was also scared I had been infected 
[…] that was a difficult situation because nobody 
knew about it. (FG A, 11)

As an individual driver for the correct use of PPE, the 
study participants repeatedly focused on the prioritiza-
tion of patient safety. In general, they emphasized the 
importance of protecting others as a working maxim in 
the hospital.

B3: In the hospital, I think, I already went there with 
the awareness that I was protecting the patients by 
using protective equipment. Whereas in private, I 
was more concerned with protecting myself. It’s a dif-
ferent feeling. I think that I did it [using PPE] more 
consistently in the clinic […] I mean, I am young, I 
have a good immune system. (FG B, 92)

Suggestions for improvement from the study partici-
pants included, in particular, an increase in theoretical 
and practical teaching regarding PPE during their studies. 
Participants also expressed a desire for longitudinal link-
age, e.g., linking what had already been learned in clinical 
electives with entry into the final-year placement. With 
respect to the final-year placement itself, students asked 
for more hospital- or ward-specific teaching, including a 
focus on hygiene and PPE.

A2: Well, I think also, such a proper instruction, 
one time right on site, in the respective rooms that 
you are in [is also helpful]. In the Charité learning 
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videos, one may have an airlock, and in the patient 
rooms on your ward, one may not have something 
like that at all. […] Then, maybe it could be clearly 
defined, we do it this way and that way, and then we 
always do it this way. So, one can always do it this 
way. Because otherwise, you always do it somehow 
differently, and that conveys uncertainty. (FG A, 92)

Another common suggestion was to provide ongoing, 
low-threshold supervision of PPE use alongside regular 
feedback.

B4: But especially if then someone directly offers to 
show you without you having to ask, because some-
times there’s such an inhibition threshold. Well, I am 
already in the second tertial now; I can’t just ask at 
this point anymore how to take the gown off prop-
erly.” (FG B, 141).

Students would also like to see more support material 
regarding the use of PPE in the wards, in particular PPE 
posters illustrating the correct processes for donning and 
doffing PPE.

C1: Maybe posters would have helped me. Or some-
thing like that, because, as I said, there were a few 
things that I felt everyone did in the way they thought 
was right, and then [with a poster], you would know 
“ah, yes, okay, that is actually correct or not.“ […] so, 
I’d say that it wouldn’t have been bad as an addition 
in order to feel somehow on the safe side. (FG C, 73)

Discussion
In times of a global pandemic, such as COVID-19, the 
ready availability and correct use of PPE is an essen-
tial and first-line measure to ensure the safety of medi-
cal students on clinical placements. In this study, we 
explored the experiences and perspectives of a group of 
medical students who used PPE during their final clerk-
ship year during the COVID-19 pandemic and identified 
several preventable shortcomings in this context. In our 
approach, we operationalized the correct use of PPE as 
a trainable behaviour with respect to the enabling fac-
tors of capability, opportunities and motivation, based on 
the COM-B model. In our recommendations for future 
improvements, we conceptualize responsibility for stu-
dent safety as a multidimensional construct of shared 
responsibility among medical schools and their affiliated 
teaching institutions, teaching and supervising faculty 
and medical students themselves. Before discussing our 
findings, we would like to introduce and share the per-
spective that the implementation of infection preven-
tion and control measures should not be categorized in 

black and white terms, i.e., as having either been 100% 
achieved or not achieved. Experience has shown that this 
field is notoriously imperfect, and improvements in this 
context benefit from an open, constructive and solution-
oriented approach to shortcomings, errors and failures. 
The following discussion is structured according to the 
three domains of the COM-B model: capability, opportu-
nity and motivation.

Role of capability
Regarding the enabling factor capability, participants in 
our study described shortcomings regarding their PPE 
learning experiences in terms of both their theoretical 
and practical components. In particular, shortcomings 
were identified in preplacement instruction, practical 
instruction regarding wards and supervision during clini-
cal placements. The study participants found the online 
instructional video on general infection prevention and 
control measures, including the correct use of PPE, to be 
too long and viewed its content as difficult to remember 
much later in their clinical placements. Another short-
coming identified by study participants was the lack of 
initial practical instruction in the use of PPE in normal 
wards. This limitation stood in contrast to their positive 
evaluations of the practical training they received during 
placements in COVID-19 intensive care units. This dis-
crepancy is in line with the findings of other studies, such 
as those from the United Kingdom, where health work-
ers noted that less training took place outside so-called 
high-risk settings [43]. Before making recommendations 
for improvement, we would like to note that no best 
educational practices have been developed for training 
medical students in the use of PPE. A study from Den-
mark highlighted that the advantages of an online video-
based approach for teaching PPE include the fact that it 
requires fewer human resources to teach and that it can 
be viewed repeatedly by students independently at any 
time [44]. On the other hand, a recent review suggested 
the superiority of face-to-face training over passive train-
ing (e.g., written material or videos) for compliance with 
the PPE doffing procedure [45]. In addition, the intro-
duction of practical sequences in a blended learning 
approach has also led to a significant improvement in 
the PPE doffing skills of paramedic students in Switzer-
land [46]. We recommend that medical schools and their 
teaching staff should evaluate and possibly rethink their 
teaching approaches regarding the correct use of PPE in 
times of a pandemic, in particular with respect to the role 
of such equipment in infection prevention and control in 
general. We also recommend that a co-design approach 
with medical students should be adopted to facilitate 
short-term evaluation and elicit suggestions for the 
improvement and adaptation of the educational materials 
thus developed.
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In the process of learning a new behavioural skill, the 
study participants also reported gaps in their supervision 
by supervising physicians regarding the use of PPE to 
protect themselves and the patients in everyday clinical 
practice. This experience is consistent with the findings 
of Barratt et al., who reported that Australian residents 
face gaps in the appropriate use of PPE and are given 
little opportunity to develop safe practices in the use of 
such equipment in the clinical context, which are also 
due to a lack of supervision [42]. In turn, our study par-
ticipants notably mentioned that they were more likely 
to approach nursing staff with questions regarding PPE 
than their supervising physicians. This approach is not 
inappropriate, as it can take place in the spirit of inter-
professional collaboration. In addition, a report from the 
United States has documented the fact that nurses more 
frequently put on and take off PPE than physicians do, 
as they spend more time engaging in close and in-room 
patient interactions [47]; therefore, our study participants 
may have recognized nurses as resources with greater 
expertise. Regarding supervision, we recommend that 
medical schools clarify and communicate who is respon-
sible and accountable for supervising the correct use of 
PPE by medical students throughout the duration of their 
clinical placements. This group is likely to include both 
nurses and physicians, and medical schools should agree 
on a set of rules that should be transparently communi-
cated to all parties involved, to the governance structures 
of medical schools and to all staff in the wards, including 
students undergoing placements. In addition, innovative 
approaches to supervision could be explored to adapt to 
the changing educational landscape in medical schools 
with distance and remote learning options.

Role of opportunity
With regard to the enabling factor opportunity, the study 
participants reported shortcomings regarding the avail-
ability of some PPE components, such as face masks, the 
varied and inconsistent use of PPE by different health-
care personnel in practice, a lack of time for supervision 
and a lack of involvement in communication regarding 
COVID-19 patients. Furthermore, the study participants 
emphasized the fact that consistency and common guide-
lines and rules for the use of PPE were important for their 
learning. The experiences of inadequate availability of 
PPE and the lack of time for supervision described in this 
study is consistent with other reports from Europe and 
the United States [14, 48]. The varied and inconsistent 
use of PPE by various, often more experienced, health-
care staff is of particular importance, as the students’ 
learning process with respect to PPE is likely to be shaped 
and determined by the role models whom they observe 
and experience in clinical practice. Role models for medi-
cal students’ learning include all staff in a ward in general, 

especially physicians and nurses. In turn, although the 
study participants experienced the inappropriate use of 
PPE as a way of disregarding the existing directions, they 
did not report “speaking up” about this issue themselves. 
It has been reported in the literature that “speaking-up 
behaviour” is more commonly related to drug safety than 
to hygiene [49]. Another study showed that hierarchical 
structures associated with the fear of negative conse-
quences can strongly influence behaviour and thus put 
patient safety at risk [50]. These examples and the find-
ings of this study suggest that the issue of “speaking-up 
behaviour” in the context of ward hierarchies is impor-
tant both for patient safety and, in particular, for self-
protection of medical students. Assuming that medical 
schools have implemented PPE policies, we recommend 
the adoption of coherent and multichannel approaches to 
the implementation of the correct and consistent use of 
PPE and the use of re-enforcement to raise awareness of 
the status of each healthcare professional as a role model 
for students. In addition, the ability of “speaking-up” 
behaviour should be trained as an integral part of the use 
of PPE in particular as well as of infection prevention and 
control measures in general. We therefore recommend 
that medical students should not only recognize these 
aspects as part of their learning but also proactively culti-
vate these skills to promote a shared sense of responsibil-
ity for ensuring workplace safety.

Role of motivation
Regarding the enabling factor motivation, the two 
ambivalent subthemes that emerged and influenced the 
student´s use of PPE were uncertainty regarding the safe 
use of PPE, which was associated with feelings of fear 
related to contracting COVID-19, and the prioritiza-
tion of patient safety, which was related to the potential 
transmission of the virus by the students themselves. The 
results are consistent with those found by a study con-
ducted in the United Kingdom, where more than half 
of the participating medical students reported feeling 
higher levels of uncertainty and anxiety associated with 
inadequate infection control training and, in particular, 
inadequate information regarding PPE [24]. Such nega-
tive emotional states may have increased the correct and 
frequent use of PPE but may have hindered their overall 
learning experience during their clinical placements, an 
effect which was likely based on the presence of shorter 
and less intensive patient contact than was the case prior 
to the pandemic. Regarding the second subtheme, the 
study participants interestingly prioritized patient safety 
over the risk of contracting COVID-19 themselves to 
some extent. This finding is again consistent with the 
results of studies from the United Kingdom and the 
United States in which medical students expressed their 
willingness to accept the risk of infection during the 
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pandemic and to continue working in practice in the saf-
est clinical environment possible [51, 52]. This perspec-
tive may be related to the fact that medical students do 
not generally belong to groups that face the risk of severe 
disease or death from COVID-19 [53]. It may also pertain 
to their early professional development in the process 
of becoming a physician, as this perspective is related 
to a core ethical attitude on the part of members of the 
medical profession. Overall, in the area of motivation 
to use PPE, we found a rich, previously unexplored area 
for learning, reflection and professional development in 
clinical placements in general and in times of infectious 
disease pandemics in particular. We recommend that 
medical schools, teachers and supervisors, and students 
actively build on this learning opportunity by empha-
sizing learning and reflection activities that focus on 
managing uncertainty and anxiety as well as ethics and 
professional development when working in potentially 
hazardous clinical placements. In particular, the role 
of mental health in medical students should be actively 
addressed as the COVID-19 pandemic has vividly dem-
onstrated the profound impact such a crisis can exert on 
their well-being [54].

All in all,  the COM-B model provided us with a very 
valuable framework for analysing in depth the study par-
ticipants’ experiences with and perspectives on the train-
able behaviour “correct use of PPE” in the COVID-19 era 
as well as the corresponding enabling factors of capabil-
ity, opportunity and motivation. We were able to identify 
a number of shortcomings as areas for future improve-
ment and uncovered some interesting new learning 
opportunities. We also found it to be helpful to combine 
the COM-B model with the concept of shared responsi-
bility for student safety in clinical placements to encour-
age the intended behaviour of “correct use of PPE.” In 
addition, PPE is a good practical example to illustrate the 
close link between patient safety and occupational safety 
in clinical placements.

Several methods were used to ensure the quality of 
the current study: transferability, credibility and mem-
ber checks [55]. Transferability (external validity) was 
achieved by providing a detailed description of the sam-
ple setting and results to make the study comparable to 
other settings. The credibility (internal validity) of the 
current research was ensured through triangulation, a 
skilful focus group moderation technique and a focus 
on transparency [56]. To ensure the comprehensive-
ness of the data, triangulation was achieved by includ-
ing students from different training sites, i.e., Charité or 
its teaching hospitals, and different stages of training, 
i.e., both students in their final clerkship year and stu-
dents who had already completed their training [56–58]. 
To enhance reflexivity, the principle researcher JS kept a 
diary during the study period. In this case, the researcher 

can be seen as an outsider who did not teach or exam-
ine the student participants either before or after the 
focus groups were conducted. Validity was also ensured 
through the constructive alignment among the research 
question of how medical students experienced train-
ing regarding and the use of PPE during the COVID-19 
pandemic, the epistemology of social constructivism, 
according to which participants are viewed as actively 
and jointly constructing experiences and meanings, and 
the focus group method, which facilitates interaction and 
generates rich data [31, 59].

This work has limitations. The study focuses on a sin-
gle centre, and its generalizability to other contexts is 
unknown. It reports on the experiences and perspectives 
of participating medical students and may have limited 
generalizability to the student cohort as a whole. Par-
ticipation in the study was voluntary, and the student 
recruitment process may have introduced selection bias, 
such as a potentially favouring recruitment of students 
who were very satisfied or dissatisfied with their clerk-
ship or practical training. Another limitation may arise 
be the group setting of the discussions sessions that may 
have restricted what experiences the participants were 
willing to share. We invited only medical students to par-
ticipate, and other groups, such as teachers, supervisors, 
nurses or curriculum managers, should be approached in 
future studies.

Conclusions
The COVID-19 pandemic is still ongoing and will not 
be the last pandemic to affect student safety and learn-
ing during clinical placements. The COM-B model allows 
us to identify shortcomings regarding the “correct use 
of PPE” systematically. Alongside the concept of shared 
responsibility for student safety, we have been able to 
derive recommendations for improvement relating both 
to the enabling factors of capability, opportunity and 
motivation and to the allocation of specific responsibili-
ties to the medical school as an organization, to teachers 
and supervisors, or to medical students themselves. Our 
approach and findings may guide and stimulate other 
medical schools and faculties to explore and analyse the 
components of student safety in clinical settings in gen-
eral and in times of infectious pandemics in particular.

Abbreviations
PPE	� Personal Protective Equipment
COM-B	� Capability, Opportunity, Motivation – Behaviour

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-023-04784-2.

Supplementary Material 1

https://doi.org/10.1186/s12909-023-04784-2
https://doi.org/10.1186/s12909-023-04784-2


Page 11 of 12Straub et al. BMC Medical Education          (2023) 23:806 

Acknowledgements
The authors wish to thank all participants in the focus group discussions for 
sharing their valuable experiences and perspectives.

Authors’ contributions
All authors made substantial contributions to the conception and design 
of the study and the interpretation of data. JS was responsible for data 
acquisition, analysis and drafting of the manuscript. AF substantially 
contributed to data analysis. HP, AF and MS were involved in critically revising 
the manuscript for important intellectual content. All authors read and 
approved the final manuscript.

Funding
No funding was received for this study.
Open Access funding enabled and organized by Projekt DEAL.

Data availability
The dataset used and analysed during this study is not publicly available due 
to ethical and regulatory restrictions but is available from the corresponding 
author upon reasonable request.

Declarations

Ethical approval and consent to participate
This study was carried out in accordance with the 1964 Helsinki declaration 
and its later amendments. The ethical approval for this study was granted by 
the Ethics Commission of the Charité - Universitätsmedizin Berlin (application 
number EA4/149/21). Informed consent was obtained from all participants. 
Participants provided written electronic consent to participate in the study, 
data analysis and scientific publication.

Consent for publication
Not applicable.

Competing interests
Author HP is the associate editor of BMC Medical Education. All the other 
authors have no competing interests to declare.

Received: 22 February 2023 / Accepted: 17 October 2023

References
1.	 Cook TM. Personal protective equipment during the coronavirus Disease 

(COVID) 2019 pandemic - a narrative review. Anaesthesia. 2020;75(7):920–7.
2.	 Ortega R, Gonzalez M, Nozari A, Canelli R. Personal protective equipment and 

Covid-19. N Engl J Med. 2020;382(26):e105.
3.	 Ali A, Staunton M, Quinn A, Treacy G, Kennelly P, Hill A, et al. Exploring medi-

cal students’ perceptions of the challenges and benefits of volunteering in 
the intensive care unit during the COVID-19 pandemic: a qualitative study. 
BMJ Open. 2021;11(12):e055001.

4.	 Kinder F, Harvey A. Covid-19: the medical students responding to the pan-
demic. BMJ. 2020;369:m2160.

5.	 Bazan D, Nowicki M, Rzymski P. Medical students as the volunteer workforce 
during the COVID-19 pandemic: Polish experience. Int J Disaster Risk Reduct. 
2021;55:102109.

6.	 WHO Coronavirus (COVID-19) Dashboard. World Health Organization. 2023 
[updated 06.09.2023. Available from: https://covid19.who.int/.

7.	 Ahmed H, Allaf M, Elghazaly H. COVID-19 and medical education. Lancet 
Infect Dis. 2020;20(7):777–8.

8.	 World Health Organisation. The impact of COVID-19 on health and care 
workers: a closer look at deaths. Geneva 2021. Contract No.: WHO/HWF/
WorkingPaper/2021.1.

9.	 Dzinamarira T, Murewanhema G, Mhango M, Iradukunda PG, Chitungo I, 
Mashora M et al. COVID-19 prevalence among Healthcare Workers. A system-
atic review and Meta-analysis. Int J Environ Res Public Health; Dec 23.2021.

10.	 Nguyen LH, Drew DA, Joshi AD, Guo C-G, Ma W, Mehta RS et al. Risk of 
symptomatic Covid-19 among frontline healthcare workers. medRxiv. 
2020:2020.04.29.20084111.

11.	 Madsen JR, Nielsen JPS, Fogh K, Hansen CB, Nielsen PB, Lange T, et al. Anti-
SARS-CoV-2 seropositivity among medical students in Copenhagen. Open 
Forum Infect Dis. 2021;8(8):ofab273.

12.	 Pérez-Tanoira R, Lledó García L, Torralba González de Suso M, Rodríguez 
Zapata M, Arroyo Serrano T, Giménez Pardo C, et al. High seroprevalence 
against SARS-CoV-2 among Faculty of Medicine and Health Sciences Person-
nel and students of the University of Alcalá, Spain: contributing factors. Int J 
Gen Med. 2021;14:7017–24.

13.	 LCME®. (Liaison Committee on Medical Education®). Standards for Accredita-
tion of Medical Education Programs Leading to the MD Degree; page 14, 
Sect. 9.3 “Clinical Supervision of Medical Students”. https://lcme.org/wp-con-
tent/uploads/2022/07/2023-24_Functions-and-Structure_2022-03-31.docx: 
Association of American Medical Colleges and American Medical Association; 
March 2022.

14.	 Baecher-Lind L, Fleming AC, Bhargava R, Cox SM, Everett EN, Graziano SC, et 
al. Medical Education and Safety as co-priorities in the Coronavirus Disease 
2019 (COVID-19) era: we can do both. Obstet Gynecol. 2020;136(4):830–4.

15.	 Bugaj TJ, Schmid C, Koechel A, Stiepak J, Groener JB, Herzog W, et al. Shed-
ding light into the black box: a prospective longitudinal study identifying the 
CanMEDS roles of final year medical students’ on-ward activities. Med Teach. 
2017;39(8):883–90.

16.	 MD Program TFoM. Medical student health and safety supplemental guide-
lines - personal safety and occupational hazards: University of Toronto; [Avail-
able from: https://md.calendar.utoronto.ca/medical-student-health-and-
safety-supplemental-guidelines-personal-safety-and-occupational-hazards.

17.	 Association of American Medical Colleges (AAMC). Important guidance for 
medical students on clinical rotations during the coronavirus (COVID-19) out-
break. [press release]. https://www.aamc.org/news-insights/press-releases/
important-guidance-medical-students-clinical-rotations-during-coronavirus-
covid-19-outbreak. Published March 17, 2020. Accessed December 2022.

18.	 Kim JW, Myung SJ, Yoon HB, Moon SH, Ryu H, Yim JJ. How medical education 
survives and evolves during COVID-19: our experience and future direction. 
PLoS ONE. 2020;15(12):e0243958.

19.	 Kim SM, Park SG, Jee YK, Song IH. Perception and attitudes of medical 
students on clinical clerkship in the era of the Coronavirus Disease 2019 
pandemic. Med Educ Online. 2020;25(1):1809929.

20.	 Deng A, Wang JJ, Tsui BCH. Keeping trainees safe in a pandemic: the evolving 
role of medical simulation training. Can J Anaesth. 2020;67(9):1292–3.

21.	 Liu M, Cheng SZ, Xu KW, Yang Y, Zhu QT, Zhang H, et al. Use of personal 
protective equipment against coronavirus Disease 2019 by healthcare profes-
sionals in Wuhan, China: cross sectional study. BMJ. 2020;369:m2195.

22.	 Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schünemann HJ. Physical distanc-
ing, face masks, and eye protection to prevent person-to-person transmis-
sion of SARS-CoV-2 and COVID-19: a systematic review and meta-analysis. 
Lancet. 2020;395(10242):1973–87.

23.	 Villamagna AH, Bonura EM. Infectious Diseases Simulation for Medical 
students: experiential instruction on Personal Protective Equipment. MedEd-
PORTAL. 2020;16:11031.

24.	 Norton EJ, Georgiou I, Fung A, Nazari A, Bandyopadhyay S, Saunders KEA. Per-
sonal protective equipment and Infection prevention and control: a national 
survey of UK medical students and interim foundation doctors during the 
COVID-19 pandemic. J Public Health (Oxf ). 2021;43(1):67–75.

25.	 Michie S, van Stralen MM, West R. The behaviour change wheel: a new 
method for characterising and designing behaviour change interventions. 
Implement Sci. 2011;6:42.

26.	 Maaz A, Hitzblech T, Arends P, Degel A, Ludwig S, Mossakowski A, et al. Mov-
ing a mountain: practical insights into mastering a major curriculum reform 
at a large European medical university. Med Teach. 2018;40(5):453–60.

27.	 Peters H, Holzhausen Y, Maaz A, Driessen E, Czeskleba A. Introducing an 
assessment tool based on a full set of end-of-training EPAs to capture the 
workplace performance of final-year medical students. BMC Med Educ. 
2019;19(1):207.

28.	 Charité Universitätsmedizin B. Einblicke 2020 - Jahresbericht Charité-
platz 1 | 10117 Berlin: Charité – Universitätsmedizin Berlin Geschäfts-
bereich Unternehmenskommunikation; 2020 [Available from: 
https://www.charite.de/service/pressemitteilung/artikel/detail/
charite_jahresabschluss_im_pandemiejahr_2020_mit_leichtem_minus/.

29.	 Hanson C, Luedtke S, Spicer N, Stilhoff Sörensen J, Mayhew S, Mounier-Jack 
S. National health governance, science and the media: drivers of COVID-19 
responses in Germany, Sweden and the UK in 2020. BMJ Global Health. 
2021;6(12):e006691.

https://covid19.who.int/
https://lcme.org/wp-content/uploads/2022/07/2023-24_Functions-and-Structure_2022-03-31.docx
https://lcme.org/wp-content/uploads/2022/07/2023-24_Functions-and-Structure_2022-03-31.docx
https://md.calendar.utoronto.ca/medical-student-health-and-safety-supplemental-guidelines-personal-safety-and-occupational-hazards
https://md.calendar.utoronto.ca/medical-student-health-and-safety-supplemental-guidelines-personal-safety-and-occupational-hazards
https://www.aamc.org/news-insights/press-releases/important-guidance-medical-students-clinical-rotations-during-coronavirus-covid-19-outbreak
https://www.aamc.org/news-insights/press-releases/important-guidance-medical-students-clinical-rotations-during-coronavirus-covid-19-outbreak
https://www.aamc.org/news-insights/press-releases/important-guidance-medical-students-clinical-rotations-during-coronavirus-covid-19-outbreak
https://www.charite.de/service/pressemitteilung/artikel/detail/charite_jahresabschluss_im_pandemiejahr_2020_mit_leichtem_minus/
https://www.charite.de/service/pressemitteilung/artikel/detail/charite_jahresabschluss_im_pandemiejahr_2020_mit_leichtem_minus/


Page 12 of 12Straub et al. BMC Medical Education          (2023) 23:806 

30.	 Saleem A, Kausar H, Deeba F. Social Constructivism: a New Paradigm in 
Teaching and Learning Environment. Perenn J History. 2021;2:403–21.

31.	 Riessman CK. Narrative methods for the human sciences. Narrative methods 
for the human sciences. Sage Publications, Inc; 2008. p. x.

32.	 Illing J. Thinking About Research: Theoretical Perspectives, Ethics and Scholar-
ship. 2013. p. 329 – 47.

33.	 Stalmeijer RE, McNaughton N, Van Mook WN. Using focus groups in medical 
education research: AMEE Guide No. 91. Med Teach. 2014;36(11):923–39.

34.	 Greenbaum T. Moderating Focus Groups: A Practical Guide for Group Facilita-
tion. Thousand Oaks, California2000. Available from: https://sk.sagepub.com/
books/moderating-focus-groups-a-practical-guide.

35.	 Ng SL, Lingard LA, Kennedy TJT, editors. Qualitative research in medical 
education: Methodologies and methods. 2013.

36.	 Kenny AJ. Interaction in cyberspace: an online focus group. J Adv Nurs. 
2005;49(4):414–22.

37.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care. 2007;19(6):349–57.

38.	 Dicicco-Bloom B, Crabtree BF. The qualitative research interview. Med Educ. 
2006;40(4):314–21.

39.	 Onwuegbuzie A, Dickinson W, Leech N, Zoran G. A qualitative Framework 
for collecting and Analyzing Data in Focus Group Research. Int J Qualitative 
Methods. 2009;8(3):1–21.

40.	 Kuckartz U. Qualitative inhaltsanalyse. Methoden, Praxis, Computerunterstüt-
zung. Weinheim: Beltz; 2018.

41.	 Kuckartz U. Qualitative text analysis: a guide to methods. Practice and Using 
Software: SAGE Publications; 2014.

42.	 Barratt R, Wyer M, Hor SY, Gilbert GL. Medical interns’ reflections on their train-
ing in use of personal protective equipment. BMC Med Educ. 2020;20(1):328.

43.	 Hoernke K, Djellouli N, Andrews L, Lewis-Jackson S, Manby L, Martin S, et al. 
Frontline healthcare workers’ experiences with personal protective equip-
ment during the COVID-19 pandemic in the UK: a rapid qualitative appraisal. 
BMJ Open. 2021;11(1):e046199.

44.	 Christensen L, Rasmussen CS, Benfield T, Franc JM. A randomized trial of 
Instructor-Led Training Versus Video Lesson in Training Health Care Providers 
in proper donning and doffing of Personal Protective Equipment. Disaster 
Med Public Health Prep. 2020;14(4):514–20.

45.	 Verbeek JH, Rajamaki B, Ijaz S, Sauni R, Toomey E, Blackwood B, et al. Personal 
protective equipment for preventing highly infectious Diseases due to expo-
sure to contaminated body fluids in healthcare staff. Cochrane Database Syst 
Rev. 2020;4(4):Cd011621.

46.	 Currat L, Suppan M, Gartner BA, Daniel E, Mayoraz M, Harbarth S et al. Impact 
of Face-to-face teaching in Addition to Electronic Learning on Personal 

Protective Equipment Doffing proficiency in student paramedics: Random-
ized Controlled Trial. Int J Environ Res Public Health. 2022;19(5).

47.	 Harrod M, Petersen L, Weston LE, Gregory L, Mayer J, Samore MH, et al. Under-
standing Workflow and Personal Protective Equipment challenges across 
different Healthcare Personnel roles. Clin Infect Dis. 2019;69(Suppl 3):185–s91.

48.	 Haas-Heger T, Pook CJ, Kirkman M, Simmonds S. Healthcare students’ experi-
ence of personal protective equipment shortages during COVID-19. J Clin 
Nurs. 2021.

49.	 Schwappach DL, Gehring K. Saying it without words’: a qualitative study of 
oncology staff’s experiences with speaking up about safety concerns. BMJ 
Open. 2014;4(5):e004740.

50.	 Bushuven S, Dettenkofer M, Sippel S, Koenig S, Bushuven S, Schneider-
Brachert W. Speaking up behavior and cognitive bias in hand hygiene: 
competences of german-speaking medical students. PLoS ONE. 
2020;15(9):e0239444.

51.	 Harries AJ, Lee C, Jones L, Rodriguez RM, Davis JA, Boysen-Osborn M, et al. 
Effects of the COVID-19 pandemic on medical students: a multicenter quanti-
tative study. BMC Med Educ. 2021;21(1):14.

52.	 Miller DG, Pierson L, Doernberg S. The role of medical students during the 
COVID-19 pandemic. Ann Intern Med. 2020;173(10):859.

53.	 Booth A, Reed AB, Ponzo S, Yassaee A, Aral M, Plans D, et al. Population risk 
factors for severe Disease and mortality in COVID-19: a global systematic 
review and meta-analysis. PLoS ONE. 2021;16(3):e0247461.

54.	 Peng P, Hao Y, Liu Y, Chen S, Wang Y, Yang Q, et al. The prevalence and risk 
factors of mental problems in medical students during COVID-19 pandemic: 
a systematic review and meta-analysis. J Affect Disord. 2023;321:167–81.

55.	 Kitto SC, Chesters J, Grbich C. Quality in qualitative research. Med J Aust. 
2008;188(4):243–6.

56.	 Hanson JL, Balmer DF, Giardino AP. Qualitative research methods for medical 
educators. Acad Pediatr. 2011;11(5):375–86.

57.	 Schwandt TA. Qualitative Inquiry: a Dictionary of terms. SAGE Publications; 
1997.

58.	 Mays N, Pope C. Qualitative research in health care. Assessing quality in 
qualitative research. BMJ. 2000;320(7226):50–2.

59.	 Mattick K, Kelly N, Rees C. A window into the lives of junior doctors: narrative 
interviews exploring antimicrobial prescribing experiences. J Antimicrob 
Chemother. 2014;69(8):2274–83.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://sk.sagepub.com/books/moderating-focus-groups-a-practical-guide
https://sk.sagepub.com/books/moderating-focus-groups-a-practical-guide

	﻿Personal protective equipment and medical students in times of COVID-19: experiences and perspectives from the final clerkship year
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting
	﻿Study design
	﻿Study participants
	﻿Focus group discussions
	﻿Data analysis

	﻿Results
	﻿Capability
	﻿Opportunity
	﻿Motivation

	﻿Discussion
	﻿Role of capability
	﻿Role of opportunity
	﻿Role of motivation

	﻿Conclusions
	﻿References


