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Abstract
Introduction There is paucity of data around the support that medical students have been provided with, need to be provided 
with, and would like to be provided with during the COVID-19 pandemic. This study sought to explore the effects of the 
COVID-19 pandemic on medical students and establish the support they require.
Methods A prospective, observational, multicentre study was conducted in 2020. All medical students and interim founda-
tion year 1 doctors were eligible to participate.
Results Six hundred forty individuals participated from 32 medical schools. Participants reported a drop in their mood fol-
lowing the onset of the pandemic (p < 0.001). This drop in mood was evident in both May and August. Participants did have 
an improved mood in August compared to May (p < 0.001). There was a significant decrease in pandemic disease-anxiety 
(13.8/20 to 12.4/20, p < 0.001) and consequence-anxiety (6.3/10 to 6.0/10, p < 0.001) between May and August. Nineteen 
percent of participants (n = 111/596, 19%) had not received the support they needed from their university by August. The 
most common area of support that our participants needed and had not received from their medical schools by August was 
support with course material (n = 58/111, 52%). ‘Clinical knowledge’ was thought to have been affected by the greatest 
number of participants in both May and August.
Conclusion Medical students’ mental well-being has been adversely affected during the COVID-19 pandemic. Our findings 
have actionable implications that can better protect medical students as they acclimatise to a working environment that has 
been radically changed by COVID-19.

Keywords Coronavirus · COVID-19 · Medical education · Mental health · Medical students · Prospective study

Introduction

The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) is responsible for the global pandemic 
known commonly by the disease name COVID-19 [1, 2]. 
This has led to the greatest level of collective uncertainty 

in living memory [3] and responses to limit the spread 
of the virus have led to substantial lifestyle adaptations 
[4]. It is clear that for both the immediate and the long-
term future, support is needed for the population at large 
[5–8]. Support is a broad concept encapsulating assistance, 
aid, or empowerment of individuals. Tangible academic, 
financial, and emotional support is absolutely essential for 
individuals’ well-being [9]. However, the nature of this 
support is likely to vary at an individual and community 
level. At present, there is a paucity of data characterising 
the support that individuals have been provided with, need 
to be provided with, and would like to be provided with. 
This is compounded by the fact that some types of support 
may be less likely to be provided to certain population 
sub-groups [10, 11], and similarly some areas of support 
may be less likely to be requested for by certain population 
sub-groups [12].
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One population sub-group of interest that has been 
particularly in need of support during the COVID-19 
pandemic are medical students. Medical students at all 
stages of training have been significantly impacted by the 
COVID-19 pandemic [13]. Students have faced substan-
tial changes and challenges to their education including 
the suspension of clinical placements, changes to assess-
ments, and closure of campuses [14]. Such measures have 
removed students from established structures and limited 
the ability of students to access sources of support over a 
period of potential need [15, 16]. A proportion of medical 
students in 2020 graduated early and took on the novel job 
role as an interim foundation year 1 (FiY1) doctor to help 
alleviate NHS pressures through the pandemic [17]. Those 
who were granted early provisional registration bridged 
the time gap in employment between starting as a Foun-
dation Year 1 Doctor (FY1 or US equivalent to PGY1) in 
August 2020. However, concerns were raised that FiY1 
doctors and volunteering medical students who took to 
take on front-line roles may not have had sufficient train-
ing on infection prevention and control (IPC) [18, 19], and 
sufficient information on [20]or access to adequate per-
sonal protective equipment (PPE) [21]. The latter issue is 
of particular concern given that a lack of appropriate PPE 
has been identified as a risk factor for COVID-19-related 
death in healthcare workers [22, 23].

Medical students are already known to suffer with 
increased rates of anxiety, feelings of pressure and burn-
out compared to the general population [24, 25]. Given the 
added stressors associated with the COVID-19 pandemic, 
there is a risk that increasing numbers of medical students 
will develop anxiety, depression or self-injurious behav-
iours [26]. Therefore, it is imperative that support needed 
by medical students is identified and provided in order to 
minimise the risk to their mental and physical health. A 
lack of support for current medical students could have 
wider repercussions. For example, if medical students 
decide not to progress with their medical degree due to 
the feelings of being unsupported, this will pose a signifi-
cant risk to future medical workforce planning and thereby 
healthcare service delivery.

The Social and Psychological Impact of COVID-19 on 
medical students: a national survey Evaluation (SPICE-19) 
was a prospective study with the following research ques-
tion: what support did medical students and FiY1 doctors 
across the United Kingdom (UK) receive and seek during 
the COVID-19 pandemic. This study primarily aimed to 
explore whether participants’ mood was affected during the 
COVID-19 pandemic, how they were affected, and identify 
relevant contributory factors. The secondary aims of the 
study were to categorise the types and areas of support (e.g. 
academic, financial and emotional) that medical schools 
provided, as well as the support sought by medical students 

and FiY1 doctors. This “magnified” snapshot of elements 
impacting student doctor wellness and readiness for practice 
offers insights into what schools and early career support 
structures may evolve into to improve the long known gaps 
in these areas. It is hoped that our study results ensure the 
development of long-term policy changes that promote the 
psychological and social well-being of students and health-
care workers.

Methods

Study Design

The SPICE-19 study was a national, multicentre, prospec-
tive, observational cohort study, which has been conducted 
in line with the pre-specified protocol. An initial question-
naire (Appendix S1) was disseminated to medical students 
and FiY1 doctors between May 4, 2020, and May 31, 2020. 
One regional lead from each medical school was responsi-
ble for ensuring that the questionnaire was disseminated via 
email and social media at least once per week during the 
time it was open. Regional leads were required to provide 
evidence that they had circulated the questionnaire weekly 
to qualify for collaborative authorship. Dissemination was 
also performed through collaborative networks: the Inter-
national Student Surgical Network (InciSioN) UK [27], and 
the Neurology And NeuroSurgery Interest Group (NANSIG) 
[28]. On completion of the initial questionnaire, a report 
was created about the support that medical students and 
FiY1 doctors needed [29]and circulated to medical schools. 
The purpose of the real-time feedback was to optimise 
the support provided at a time where it could have most 
impact. Participants who consented for further contact were 
directly emailed a link to complete the follow-up question-
naire (Appendix S2) between August 4, 2020, and August 
31, 2020, to assess if their support needs had been met or 
had changed. Reminders were publicised on social media 
by regional leads and collaborative networks. The study 
received ethical approval by the University of Oxford Medi-
cal Sciences Inter-Divisional Research Ethics Committee 
(Ethics Approval Reference: R69297/RE001) on the of April 
16, 2020. The Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement was used in 
the preparation of this section of the manuscript [30].

The study was co-developed with medical students and 
FiY1 doctors. It underwent a series of iterations whereby 
amendments were made, and feedback sought. An initial 
qualitative data gathering exercise was conducted of 170 
medical students and FiY1 doctors that had graduated from 
the University of Oxford [31]. Based on the concerns and 
thoughts raised by these individuals, the questions for both 
the initial and follow-up study were created. However, we 
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were not confident that views of medical students and FiY1 
doctors in one medical school in the country would be rep-
resentative of the population in question. As such, the ques-
tionnaire was sent to medical students across the country. 
At least one individual at all 34 medical schools in the UK 
provided feedback on the design, content and usability of the 
questionnaire. Checking the responses from different indi-
viduals at different medical schools was used to establish 
inter-rater reliability. In response to the feedback, the ques-
tionnaire was updated to improve clarity and objectivity. The 
updated questionnaire was resent twice at two different time 
points to a sample of medical students to ensure intra-rater 
reliability. More than 90% of the responses being the same 
was taken to be a sign of reliability.

Eligible Participants

Any individual enrolled in a medical school in the UK recog-
nised by the GMC and listed by the Medical School Council 
(MSC) at the start of the 2019/2020 academic year (Appendix 
S3) was eligible to participate. A majority of these students 
are White and Female [32]. The exclusion criteria included 
individuals below the age of 18, and individuals unwilling 
or unable to give informed consent. As a result of a similar 
study being conducted locally at one eligible medical school, 
responses from their enrolled medical students and recently 
graduated FiY1 doctors were excluded from the study.

Data Collection

Data points collected were participant demographics, the 
well-being of participants, and the factors perceived to 
affect their well-being. The well-being of participants was 
assessed using two validated scales: the pandemic anxiety 
scale (PAS) [33]and the Warwick-Edinburgh Mental Wellbe-
ing Scale (WEMWBS) [34], as well as a third, non-validated 
mood scale that ranged from 0 (lowest mood) to 100 (high-
est mood). Mood is an affective state, and a component of 
subjective well-being [35]. The construct of mood has been 
recognised as a spectrum of activation where individuals 
have moods that can range anywhere from high (100forth-
epurposesofthisstudy) to low (0 for the purposes of this 
study) [35]. Given evidence that individuals in lower mood 
states than their baseline can accurately recall the past [36], 
and our hypothesis that individuals surveyed would have a 
lower mood than their baseline state, individuals answering 
the original questionnaire in May were asked to recall their 
mood prior to the pandemic. Their answer to this question 
was not available when they answered the question about 
their mood in August. In the initial questionnaire, Likert item 
7 of the original 9-item PAS (a question related to missing 
school) was excluded as it related to a paediatric population. 

In between the initial survey and follow-up survey, the PAS 
was validated. Following the validation of the PAS, a final 
7-item PAS was created that used a modified wording of the 
original Likert item 7. The final 7-item PAS was divided into 
a 4-item disease anxiety sub-scale and a 3-item consequence 
anxiety sub-scale. All 4 Likert items of the disease anxiety 
sub-scale were present in the initial and follow-up question-
naires. Only 2 out of the 3 Likert items of the consequence 
anxiety sub-scale were present in the initial and follow-up 
questionnaires due to exclusion of the original Likert item 7. 
For each Likert item on the PAS, strongly disagree was given 
1 point and strongly agree was given 5 points (with 2, 3 and 4 
points given to the variables in the middle). The WEMWBS 
was only utilised in the follow-up questionnaire. For the ini-
tial questionnaire, priority was given to those areas identified 
as most relevant by students. Data capture was undertaken 
using a self-reported online survey tool on the Qualtrics™ 
platform and only authorised members of the research team 
had access to the research data.

Data Analysis

The data was reported using descriptive statistics. Where 
participants indicated that they would prefer not to answer, 
they have been removed from the analyses of that section. 
p Values were calculated using the two-tailed paired Stu-
dent’s t-test and the Wilcoxon signed rank test for paramet-
ric and non-parametric data, respectively. The relationship 
between WEMWBS scores and PAS scores or mood scores 
was identified using a multiple linear regression model. 
The McNemar’s test was used to determine if there were a 
significant difference between self-reported sufficiency of 
PPE information and IPC training between May and August. 
The assumptions of the statistical methods used were met. 
Graphpad Prism 5™ statistical software was used.

Results

Demographics

Two thousand seventy-five individuals from all 34 eligible 
UK medical schools were asked to participate in this pro-
spective study. Six hundred forty (30.8%) individuals from 
32 medical schools agreed to participate. This represented 
94% (n = 32/34) of the medical schools in the UK recog-
nised by the GMC and listed by the MSC at the start of 
the 2019/2020 academic year. Five hundred ninety-three 
medical students (n = 593/640, 93%) and 47 FiY1 doctors 
(n = 47/640, 7%) were recruited in May. Participants were 
equally spread across all stages of training (Table 1). The 
majority of our participants were female (n = 500/640, 78%) 
and white (n = 468/640, 73%).
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Mood of Participants

Overall, participants reported a drop in their mood following 
the onset of the pandemic (p < 0.001). This drop in mood 
was evident in both May and August (Fig. 1). Participants 
did report an improved mood in August compared to May 
(p < 0.001). Both medical students and doctors were similarly 
affected. There was a significant association and positive cor-
relation between participants’ reported mood in August and 
their WEMWBS scores (p < 0.001). Five hundred seventy-
nine participants (n = 579/640, 90%) described the factors 
that had negatively and positively influenced their mood in 
both May and August (Table 2). Compared to May, there 
was a general increase in the number of participants citing 
each factor surveyed as a positive influence on mood and a 
general decrease in the number of participants citing each 
factor surveyed as a negative influence on mood in August. 
However, there was an increase in the number of participants 
citing the strain of wearing protective equipment (p < 0.001) 
and the high demands in the work setting as having a negative 
influence on their mood (p = 0.035). The demographic group 
that saw the greatest proportional increase in individuals cit-
ing the above two factors as having a negative influence on 
their mood were medical students that were in their final year 
in May, where there was a threefold increase.

Pandemic‑Anxiety of Participants

Of the 640 participants, 617 (n = 617/640, 96%) provided a 
PAS score in both May and August. In May, the mean PAS 
score was 26.8/40 [95% CI 26.5, 27.1]. In August, the mean 
PAS score was 21.8/35 [95% CI 21.4, 22.1]. Among the 632 
individuals that completed the PAS in August, there was 
a significant association and negative correlation between 
their PAS scores and WEMWBS scores (p < 0.001).

Disease‑Anxiety of Participants

The average score of the disease-anxiety segment of the 
PAS decreased from 13.8/20 [95% CI 13.6, 14.0] in May 
to 12.4/20 [95% CI 12.1, 12.6] in August (p < 0.001). This 
decrease was reflected in the mean scores of all the Likert 
items that made up the disease-anxiety segment of the PAS 
(Fig. 2 and Table 3). For all the aforementioned Likert items, 
both medical students and FiY1 doctors reported a signifi-
cant decrease in their disease-anxiety (p < 0.05). Medical 
students that were in their final year in May did not have a 
significantly decreased score for the Likert item: ‘I am wor-
ried that I will catch COVID-19’ (p = 0.327; 3.2/5 to 3.0/5). 
Participants that identified as ‘Asian/Asian British’ did not 
have a significantly decreased score for the Likert items: ‘I 
am worried that I will catch COVID-19’ (p = 0.386; 3.3/5 
to 3.2/5) and ‘I am worried I might transmit the infection to 

someone else’ (p = 0.115; 3.9/5 to 3.7/5). Participants that 
identified as ‘Black/African/Caribbean/Black British’ did 
not have a significantly decreased score for the Likert items: 
‘I am worried that I will catch COVID-19’ (p = 0.690; 2.9/5 
to 3.1/5), ‘I am worried that friends and family will catch 
COVID-19’ (p = 1.000; 3.9/5 to 3.9/5) and ‘I am afraid to 
leave the house right now’ (p = 0.158; 2.6/5 to 2.3/5).

Consequence‑Anxiety of Participants

The average score of the consequence-anxiety segment of 
the PAS decreased from 6.3/10 [95% CI 6.2, 6.5] in May 
to 6.0/10 [95% CI: 5.9, 6.2] in August (p < 0.001). This 
decrease was reflected in one of the two Likert items that 
made up the consequence-anxiety segment of the PAS 
(Table 3 and Fig. 3): ‘I am worried about the long-term 
impact this will have on my job prospects and the economy’ 
(p < 0.001). The score for this Likert item did not signifi-
cantly decrease in several demographic sub-groups: FiY1 
doctors (p = 0.465; 3.3/5 to 3.2/5), participants that identified 

Table 1  Demographics of participants as of May 2020

Demographics Number

Stage of training Medical Students:
Year 1 (excluding intercalated year): 80
Year 2 (excluding intercalated year): 117
Year 3 (excluding intercalated year): 122
Year 4 (excluding intercalated year): 159
Year 5 (excluding intercalated year): 114
Prefer not to answer: 1
FiY1 doctors: 47

Age Median Age: 22 (range: 18 – 37)
Gender Male: 130

Female: 500
Non-binary: 4
Prefer not to answer: 6

Ethnicity White: 468
• British: 407
• Irish: 10
• Other White: 51
Mixed/multiple ethnic groups: 28
• White and Black Caribbean: 3
• White and Asian: 11
• White and Black African: 1
• Other Mixed: 13
Asian/Asian British: 102
• Indian: 50
• Pakistan: 12
• Bangladeshi: 3
• Chinese: 17
• Other Asian: 20
Black/African/Caribbean/Black British: 23
• African: 14
• Caribbean:4
• Other ethnic group: 11
Prefer not to answer: 13
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as male (p = 0.535; 3.3/5 to 3.2/5) and participants that iden-
tified as ‘Black/African/Caribbean/Black British’ (p = 1.000; 
3.4/5 to 3.4/5). Females were the only demographic sub-
group to have a significantly decreased score for the Likert 
item: ‘I am worried about the amount of money we have 
coming in’ (p = 0.004; 2.8/5 to 2.7/5).

Support Provided to Participants by Medical Schools

Of the 640 participants, 596 participants (n = 596/640, 
93%) reported on the support that their university had 
provided during both stages of this study. The majority of 
participants (n = 504/596, 85%) reported that their univer-
sity had provided some form of support by May. The three 
most common forms of support that individuals reported 
had been provided were written support (n = 395/596, 
66%), support with course material (n  = 294/596, 
49%), and online material or videos for self-support 

(n = 285/596, 48%). One hundred and ten participants 
(n = 110/504, 22%) stated that the support provided had 
not been useful. Approximately half of the participants 
(n = 295/596, 49%) wanted more support from their uni-
versity. The five most common areas of further support 
sought by our participants from their medical schools in 
May were support with exam preparation (n = 172/295, 
58%), support with course material (n = 166/295, 56%), 
financial guidance (n = 100/295, 34%), online face-to-face 
support (n = 99/295, 34%) and online material or videos 
for self-support (n = 86/295, 29%). Table 4 details the sup-
port that medical students—by year group—wanted from 
their medical school in May.

Some individuals reported in the free text box that whilst 
support had been provided by May, it was not needed. This 
number was quantified in the survey sent out in August, 
where 251 participants (n = 251/596, 42%) reported that they 
had not needed any support from their medical school to 
date. In August, 234 participants (n = 234/596, 39%) reported 
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Fig. 1  Participants’ mean reported mood at three timepoints. Pre-pandemic, 69.6 [95% CI 68.2, 71.0]. May, 52.7 [95% CI 51.0, 54.3]. August, 
60.7 [95% CI 59.0, 62.3]
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that they had received support that they needed, whilst 111 
participants (n = 111/596, 19%) reported that they had not 
received the support they needed. The five most common 
areas of support that our participants needed and had not 

received from their medical schools by August were support 
with course material (n = 58/111, 52%), support with exam 
preparation (n = 50/111, 45%), online material/videos for 
self-support (n = 48/111, 43%), online face-to-face support 

Table 2  Factors affecting mood in participants

Factors that had a positive influence % Study participants who report 
a positive influence on mood 
(n = /579) in May

% Study participants who 
report a positive influence 
on mood (n = /579) in 
August

More time at home/with family 68 (393) 69 (400)
Reduced responsibilities/more free time 59 (342) 54 (314)
Participant and family members remained unaffected from COVID-19 56 (323) 60 (346)
Time away from work/university 46 (269) 56 (323)
Cancelled/open book exams 43 (247) 38 (218)
Opportunities for paid work 24 (138) 27 (159)
Improvements in physical health 20 (113) 22 (126)
Online learning 19 (109) 24 (137)
Improved financial status 14 (83) 18 (104)
Volunteering opportunities 13 (73) 11 (63)
Increase in research opportunities 4 (26) 5 (27)
Relaxation of measures imposed to control the spread of COVID-19 51(298)
Reduction in COVID-19 cases in the UK 43 (250)
Return to face-to-face teaching 11 (65)
More medical school teaching 5 (27)
Other factors 4 (23) 2 (13)
Factors that had a negative influence on mood % Study participants who report 

a negative influence on mood 
(n = /579) in May

% study participants who 
report a negative influ-
ence on mood (n = /579) 
in August

Social distancing 81 (467) 67 (388)
Reports on social media and news outlets 73 (424) 73 (424)
Self-isolation 59 (344) 52 (303)
Holiday cancelled 53 (307) 46 (265)
Social exclusion 41 (235) 33 (191)
Financial worries 29 (165) 31 (177)
Career uncertainty 27 (155) 17 (99)
Relatives or friends getting infected 20 (117) 13 (75)
Elective cancelled 18 (105) 18 (105)
Deterioration of physical health 13 (76) 12 (68)
Reduction in research opportunities 12 (70) 12 (72)
Strain of wearing protective equipment 9 (51) 17 (97)
High demands in the work setting 9 (50) 12 (72)
Recent bereavement of someone you know from COVID-19 7 (40) 7 (39)
Stigmatisation 7 (40) 7 (38)
Getting infected 5 (31) 6 (32)
Uncertainty related to medical education 67 (388)
Changes to medical education 66 (384)
Uncertainty related to examinations 60 (345)
Other factors 17 (99) 8 (46)
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(n = 26/111, 23%), and financial guidance (n = 24/111, 22%). 
Answers in the free text box highlighted that 9 participants 
felt that the support that they needed included a degree of 

clarity on plans for the next academic year. Table 4 details 
the support that medical students—by year group—wanted 
from their medical school in August.
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Fig. 2  Mean scores (with 95% confidence intervals) for Likert items 
that make up the disease-anxiety segment of the PAS. Pre refers to 
scores in May. Post refers to scores in August. PAS 1: I am worried 
that I will catch COVID-19. PAS 2: I am worried that friends and 

family will catch COVID-19. PAS 3: I am afraid to leave the house 
right now. PAS 4: I am worried I might transmit the infection to 
someone else

Table 3  Breakdown of data for Likert items

* Likert items that make up the disease-anxiety segment of the PAS
** Likert items that make up the consequence-anxiety segment of the PAS

Likert item % Study total who 
disagree (n = /617)

% Study total who 
agree (n = /617)

Mean score out of 5 [95% 
CI]

May August May August May August

I am worried that I will catch COVID-19* 34 (207) 38 (236) 51 (316) 36 (221) 3.2 [3.1, 3.3] 2.9 [2.9, 3.0]
I am worried that friends and family will catch COVID-19* 5 (28) 9 (58) 91 (563) 78 (484) 4.2 [4.1, 4.2] 3.9 [3.9, 4.0]
I am afraid to leave the house right now* 63 (391) 85 (522) 29 (178) 7 (41) 2.5 [2.4, 2.6] 1.8 [1.7, 1.8]
I am worried I might transmit the infection to someone else* 9 (56) 15 (91) 85 (527) 71 (438) 4.0 [3.9, 4.0] 3.7 [3.6, 3.8]
I am worried about the amount of money we have coming in** 55 (340) 55 (338) 36 (222) 28 (175) 2.7 [2.6, 2.8] 2.6 [2.5, 2.7]
I am worried about the long-term impact this will have on my 

job prospects and the economy**
22 (133) 26 (161) 69 (426) 56 (346) 3.6 [3.5, 3.7] 3.4 [3.3, 3.5]
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Support Provided to Participants by Foundation 
Schools

Of the 47 FiY1 doctors, 44 (n = 44/47, 94%) reported on 
the support that their foundation school had provided dur-
ing both stages of this study. Over a third of the FiY1 doc-
tors (n = 16/44, 36%) reported that their foundation school 
had provided some form of support by May. The three 
most common forms of support that individuals reported 
had been provided were information on COVID-19 symp-
toms (n = 10/44, 23%), information on COVID-19 man-
agement (n = 10/44, 23%) and online material or videos for 
self-support (n = 9/44, 20%). Two participants (n = 2/16, 
13%) stated that the support provided had not been useful. 
Nearly half of the participants (n = 19/44, 43%) wanted 
more support from their foundation school. They prin-
cipally wanted written support (n = 14/19, 74%), online 
face-to-face support (n = 7/19, 37%) and online material 
or videos for self-support (n = 6/19, 32%). All answers in 

the free text box related to greater clarity about their job 
role. Come August, only 7 FiY1 doctors (n = 7/44, 16%) 
reported needing further support. The three most common 
areas of support that our participants needed and had not 
received from their foundation schools by August were 
financial guidance (n = 4/7, 57%), online face-to-face sup-
port (n = 3/7, 43%) and support with placement (n = 2/7, 
29%).

Personal Protective Equipment Information 
and Provision

Overall, 534 participants (n = 534/640, 83%) provided data 
regarding the PPE information they had received in both 
May and August. There was a significant increase in the 
proportion of participants who felt they had received suffi-
cient information on PPE between May (n = 245/534, 46%) 
and August (n = 338/534, 63%) (p < 0.0001) (Fig. 4). This 
significant increase was evident for both FiY1 doctors (May, 
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20/43, 47%; August, 33/43, 77%) and medical students (May, 
225/491, 46%; August, 305/491, 62%). Among the 43 FiY1 
doctors (n = 43/47, 91%) that reported on the PPE informa-
tion they had received during both stages of this study, 38 
provided data on whether they believed they had sufficient 
access to PPE. Thirty-three FiY1 doctors (n = 33/38, 87%) 
reported that they had sufficient access to PPE. Of the 5 
FiY1 doctors (n = 5/38, 13%) that did not believe that they 
had sufficient access to PPE, 4 had also reported not hav-
ing sufficient information on PPE. The 5 FiY1 doctors each 
reported a different reason for not having sufficient access 
to PPE: shortage, not offered by placement, changing PPE 
guidance, PPE available being uncomfortable to use, and 
insufficient training on using the PPE available.

Infection Prevention and Control Training

Overall, 535 participants (n = 535/640, 84%) provided data 
regarding the IPC training they had received in both May 
and August. There was an increase in the proportion of par-
ticipants who felt they had received IPC training between 
May (n = 320/535, 60%) and August (n = 337/535, 63%) 
(p = 0.1776) (Fig. 5). This increase was evident for both FiY1 
doctors (May, 26/43, 60%; August, 34/43, 79%) and medical 
students (May, 294/492, 60%; August, 303/492, 62%).

Changes Experienced by Participants

The majority of participants (n = 581/640, 91%) detailed 
the areas of life that they felt the COVID-19 pandemic had 
impacted on positively and negatively during both stages of 
this study (Table 5). Nearly all areas of life surveyed were 

found to have negatively impacted more participants than 
positively impacted in both May and August. The excep-
tion was relationships with family and friends, where a 
greater number of individuals had been positively impacted 
than negatively impacted. Among the 579 participants 
(n = 579/640, 90%) that described—during both stages of 
this study—the areas of their education and career pro-
gression that they thought the COVID-19 pandemic would 
affect, clinical knowledge was the area most highly cited in 
both May and August (Table 6).

Discussion

Key Findings

Our findings show that nationally, medical students and 
FiY1 doctors reported that they had a lower mood than they 
did before the COVID-19 pandemic. However, their mood 
had improved in August compared to May. This may suggest 
that medical students and FiY1 doctors have started to adjust 
to the ‘new normal’ [34], thereby entering into the recon-
struction phase of the pandemic [37]. It may also be due to 
the fact that more participants were receiving the support 
they needed in August compared to May. For instance, the 
proportion of medical students and FiY1 doctors reporting 
sufficiency of PPE information and IPC training increased 
by August, with a greater increase being evident in the suf-
ficiency of PPE information.

In both May and August, the majority of individuals 
reported that ‘social distancing’, ‘reports on social media 
and news outlets’ and ‘self-isolation’ had had a negative 

Fig. 4  Percentage of partici-
pants who received sufficient 
information on personal protec-
tive equipment by stage of train-
ing. FiY1 interim foundation 
year 1
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impact on their mood. The exact same number of individuals 
(n = 424) continued to cite reports on social media and news 
outlets as having a negative influence on mood. Conversely, 
it is interesting to note that a smaller proportion of individu-
als cited social distancing (81 to 67%) and self-isolation (59 
to 52%) to have had a negative impact on mood in August 
compared to May. It is likely that this came about due to 
the easing of restrictions [38]and the increased accessibil-
ity of a wider array of COVID-19 tests [39]. However, the 
majority of individuals continued to feel that their mood was 
being negatively affected by measures put in place to limit 
the spread of the virus. There were also factors that had a 
positive impact on mood for the majority of people in both 
May and August: more time at home/with family; reduced 
responsibility/ more free time; and them and their family 

members remaining unaffected from COVID-19. An inter-
esting finding was that a smaller proportion of individuals 
cited ‘reduced responsibility/ more free time’ (59 to 54%) 
as having a positive impact on their mood in August com-
pared to May, and similarly more people valued the positive 
impact on mood of spending ‘time away from work/univer-
sity’ (46 to 56%) in August compared to May. Changing 
priorities during this period of time may have played a part. 
By August, all medical schools had started to re-open, which 
would have reduced free time available to students [40]. 
Similarly, the FiY1 doctors would also have been starting 
their new jobs as a FY1 doctors (US equivalent to PGY1), 
which would have been less supported than their prior job 
and perhaps more demanding. This was possibly mirrored 
in our findings that a greater proportion of individuals were 

Fig. 5  Percentage of partici-
pants who received sufficient 
training on infection prevention 
and control by stage of training. 
FiY1 interim foundation year 1
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Table 5  Areas of life affected by COVID-19. These values do not total 100% as some participants did not report a positive or negative impact to 
that area of their life due to COVID-19

Areas of life % Study total who report a positive 
impact

% Study total who report a negative 
impact

May (n = /581) August (n = /581) May (n = /581) August (n = /581)

Studies 19 (111) 15 (90) 80 (467) 74 (428)
Social life 6 (36) 7 (40) 95 (552) 90 (523)
Vacations and travelling 0.3 (2) 2 (11) 86 (499) 87 (504)
Physical wellbeing 33 (193) 31 (182) 39 (226) 42 (243)
Future prospects 5 (28) 4 (26) 28 (164) 22 (128)
Research Involvement 7 (40) 8 (49) 21 (124) 23 (133)
Relationships with family 

and friends
53 (307) 39 (225)

Finances 24 (139) 26 (149) 29 (170) 26 (152)

1631Medical Science Educator (2021) 31:1621–1637



1 3

citing the ‘strain of wearing protective equipment’ (9 to 
17%) and ‘high demands in the work setting’ (9 to 12%) as 
having a negative influence on their mood in August com-
pared to May.

Implications

Given that approximately only three-fifths of medical stu-
dents were reporting sufficiency in PPE provision and IPC 
training in August, there is a need for medical schools to 
provide students with adequate IPC training and compre-
hensive PPE education. This will help to prevent the virus 
spreading to patients as well as safeguard students, FiY1 
doctors, their friends and their families. This should be 
mandatory before students are permitted to undergo clinical 
placements and could form part of summative assessment. 
However, given the necessity to maximise clinical expo-
sure for students, medical schools should explore bridging 
options whilst their students undergo training. One such 
bridging option could be to create pre-recorded vignettes 
of clinical examinations of patients with normal and abnor-
mal findings to allow students to learn and practise various 
clinical examinations [41]. This approach could be taken 
one step further to closer emulate the in-person experience: 
examinations conducted by doctors with real-life patients 
could be live fed to students. This has already been tri-
alled for medical students at Imperial College London 
with virtual ward rounds, an experience one of the medical 
students deemed ‘invaluable’ [42]. In addition, in-person 
practising of communication skills and student-patient 
interactions could be substituted with online meetings with 
expert patients during the bridging period or through active 
involvement in virtual clinics [43, 44]. Given the ongoing 
nature of the pandemic, it is likely that many Objective 
Structured Clinical Examinations will be conducted online 
[45, 46]. As such, experience in taking histories and per-
forming exams virtually may be the support with exam 
preparation that individuals have continued to perceive they 

need. It is important to note here that certain skills cannot 
be derived from only performing online simulations and 
watching videos. For example, safe donning and doffing of 
PPE requires psychomotor repetition to become competent 
[47]. In-person teaching may be key for individuals to be 
adequately trained to wear PPE.

In addition to providing support on PPE, there is a need 
for other types of support. In both May and August, online 
face-to-face support and online material or videos for self-
support were two of the top five requests for support made by 
our participants. There have been reports that twice as many 
doctors and medical students have been seeking support for 
their mental health since the onset of the pandemic, and this 
has partly been due to feeling unsupported [48]and poten-
tially due to being more directly exposed to deaths caused 
by SARS-CoV-2 [48, 49]. It is important to address this 
by creating confidential in-person or online spaces where 
medical students and doctors can talk about the impact of 
their work on their mental and physical health. Creating mini 
groups for this purpose could empower individuals to not 
only share their experiences but gain and provide support to 
each other, for example by encouraging individuals to keep 
physically active or motivating individuals to do activities 
that they find fulfilling [50].

An important and promising finding was that fewer indi-
viduals were worried about catching COVID-19 in August 
compared to May. This is likely to be due to the reduction in 
daily COVID-19 cases and deaths between May and August 
[51], which was reported by a sizeable proportion of our 
study population to have had a positive impact on mood. It 
could also suggest that improvements in personal protect 
equipment (PPE) provision and infection prevention con-
trol (IPC) since May [19]have allayed concerns among our 
participants. Alternatively, it may suggest that many indi-
viduals working in healthcare have already been affected 
by COVID-19 [52], and therefore believe they are protected 
from getting infected again. If it is due to the latter reason, 
it will be important for medical schools and employers to 
emphasise that there is a risk of reinfection by SARS-CoV-2 
[53, 54]. Therefore, it remains important for individuals to 
be vigilant and continue following IPC protocols even if 
they have previously been infected. This may be particularly 
challenging given that an increasing number of individuals 
are citing the strain of wearing PPE as having a negative 
impact on their mood. To combat this, there needs to be a 
concerted effort to create comfortable PPE [55], and make 
that accessible to all medical staff, including medical stu-
dents and FiY1 doctors. Given that individuals from ethnic 
minority backgrounds continued to remain anxious about 
catching COVID-19, there also needs to be a greater focus 
on ensuring sufficiency of PPE information and IPC training 
from the perspective of students from these demographic 
backgrounds.

Table 6  Areas of education and career progression that participants 
think the COVID-19 pandemic has or will affect

Areas of education and 
career progression

% Study total who think the COVID-
19 pandemic will affect this area

May (n = /579) August (n = /579)

Clinical knowledge 85 (491) 80 (466)
Anatomy knowledge 36 (206) 39 (224)
System based knowledge 34 (194) 39 (227)
Research opportunities 38 (226) 44 (256)
EPM scores 22 (125) 29 (169)
Public health knowledge 24 (138) 32 (184)
No areas 5 (29) 6 (37)
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It is also important to register that in both May and 
August, ‘more time at home/with family’ was the factor 
that the largest number of individuals identified as having 
a positive impact on mood. This has important connota-
tions for international students, many of whom have been 
unable to get back to their family homes [56]. As such, it 
is crucial that medical schools act as a substitute source 
of support and ensure that their students feel provided for 
and safe. Our recommendations regarding support that 
can be offered by medical schools can be based on data 
pertaining to ‘further support sought’ by our participants. 
The primary support sought was regarding exam prepara-
tion and support with course material. With the substantial 
impact on in person teaching, a robust online infrastruc-
ture to deliver teaching and revision material should be 
implemented and where possible built upon for posterity. 
Multiple lessons have been learnt in the field of technol-
ogy-enhanced learning during this pandemic [57, 58], and 
this new knowledge should be utilised to create a bank 
of long-term engaging and educational tasks that can be 
implemented online; this should especially be considered 
for education involving medical imaging [59]. Addition-
ally, universities should prioritise providing their students 
with up-to-date information regarding assessments as well 
as further possible changes to these, during the on-going 
pandemic. Creating these communication streams now 
may also prove beneficial to future generations of stu-
dents, as lack of timely communication is often cited as a 
cause of dissatisfaction among medical professionals [60]. 
Financial guidance was sought by participants, and we rec-
ommend that medical schools support schemes including 
maintenance grants, accommodation fee deferral and paid 
work for medical students. This may also prove beneficial 
in the long-term for widening access initiatives.

In addition, given families are a potential source of 
help for many of our participants, it is vital to alleviate 
any issues that prevent students from accessing this sup-
port, such as building timetables that enable visits home 
and self-isolation time. Therefore, it is worthy of note that 
the majority of participants—particularly students from 
ethnic minority backgrounds (n = 125)—in both May and 
August have been worried about transmitting the infec-
tion, and their friends and family catching COVID-19. 
To mitigate becoming a vector for onward transmission, 
students and FiY1 doctors may have chosen to self-isolate 
[61]. In doing so, they may be less connected with their 
normal support structures, thereby increasing their risk of 
depression and anxiety [62, 63]. Consequently, there needs 
to be a concerted effort to reduce the anxiety of transmit-
ting the infection to family. One strategy could be actively 
promoting the fact that published studies have not found 
that social distancing reduces the risk of asymptomatic 
healthcare workers transmitting COVID-19 infection to 

other household members [64], and that healthcare work-
ers are not one of the main transmission risks for relatives 
[65]. An alternative strategy of reassurance may have been 
implemented in 2021, as medical students were regularly 
tested and prioritised for vaccination [66]. Test results 
could have allayed fears of individuals being an uninten-
tional vector for the disease. A study is currently being 
run to elucidate the impact these schemes have had on 
student’s anxiety levels. It is also worth exploring how the 
language and narrative used by the media may have played 
into this anxiety, especially early on during the pandemic 
[67].

Our findings show that ‘reports on social media and 
news outlets’ have had a negative influence on mood for 
three-quarters of our participants for four months. This 
necessitates action. Simply advocating for news outlets to 
focus on health promoting behaviours instead of reporting 
negative news stories will not sufficiently tackle this issue. 
This is because of the inherent tendency of individuals 
to be more attentive to negative news content [68]. Of 
significance, however, is the fact that misinformation and 
conspiracy theories present on social media have been 
linked to an increase in anxiety and Sinophobia [69]. One 
way to address this would be for social media providers 
to introduce a trust rating for news reports that crowd-
sources people’s judgement on the reliability and accuracy 
of the information; this in turn could be used by ranking 
algorithms to minimise the number of people exposed to 
potentially untrustworthy information [70].

Limitations

There are key limitations to be noted when interpreting the 
findings of this study. The principal issue is that people vary 
in their ability to recognise their own needs and have different 
comfort levels of asking for help. Therefore, there is a risk 
that we are not capturing the true needs of our population. 
However, it should be noted that reluctance to seek help can 
be overcome through interactions by a caring person, who 
has the correct information and encourages the seeking of 
assistance [37]. This is the role that medical schools need to 
play. Moreover, our findings on IPC training and PPE infor-
mation reflect both the training received and each individu-
al’s perception of that training, and it would be of significant 
interest to conduct research to disentangle these perceptions. 
Additionally, our data collection did not allow us to determine 
the extent to which each factor affected mood. It is unclear 
whether certain factors had more or less of an impact on the 
mental health of students and whether this changed as the pan-
demic progressed. Also given the lack of baseline data from 
a pre-COVID era, it is unclear whether certain factors would 
have impacted students similarly if the COVID-19 pandemic 

1633Medical Science Educator (2021) 31:1621–1637



1 3

had not occurred. Finally, our study included very few FiY1 
doctors and ethnic minority medical students, and therefore 
may not be representative of the population of FiY1 doctors 
or the population of ethnic minority medical students.

Conclusion

Our prospective study design enabled the dynamic ascertain-
ment of participants as they lived through the COVID-19 
pandemic, making the data especially pertinent. Widescale 
participation of medical students across the UK has allowed 
for the effects of the pandemic to be studied on a national 
scale, with statistically significant results. Ultimately, our 
findings have actionable implications that can better protect 
medical students and FiY1 doctors as they acclimatise to 
a working environment that has been radically changed by 
COVID-19. It is critical that mental health is put at the very 
centre of recovery plans, and there is an emphasis on support.
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Acknowledgements Marta de Andres Crespo, Ashok Handa, Conor S 
Gillespie, Bibire Baykeens, Mohammed Talha Bashir, Maria Georgiou, 
Shumail Mahmood, Anna Casey, Rosalind Di Traglia, Alex Fung, Jack 
Wellington, Adam Hounat, Jay J. Park, Joshua Erhabor, Mohammad H 
Ashraf, Hanya Ghazi, Lucas M Hernandez, Zeluleko Sibanda, Makinah 
Haq, Salma Mahmood, Abbey Boyle, Carlos M. Curtis-Lopez, Harry 
James Carr, Lorcán McMullan, Michael McLarnon, Armin Nazari, 
Emma Jane Norton, Guan Hui Tricia Lim, and Oliver Rushworth as 
part of the NANSIG Collaborative.

Author Contribution SB and IG conceived the project. SB, IG, and 
KEAS contributed equally to the design of the project. SB, IG, EB, 
CC, and RP drafted the manuscript. KEAS helped draft and extensively 
reviewed the manuscript. All authors have approved the final manu-
script and are willing to take responsibility for appropriate portions 
of the content.

Declarations 

Ethics Approval This study received ethical approval by the University 
of Oxford Medical Sciences Inter-Divisional Research Ethics Commit-
tee (Ethics Approval Reference: R69297/RE001) on  16th April 2020.

Informed Consent All participants provided informed consent.

Conflict of Interest KEAS is supported by the Oxford Health NIHR 
Biomedical Research Centre. The views expressed are those of the au-
thors and not necessarily those of the NHS, the NIHR or the Depart-
ment of Health.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 

included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. World Health Organization. WHO Director-General’s opening 
remarks at the media briefing on COVID-19 - 11 March 2020 
[Internet]. [cited 2020 May 3]. https:// www. who. int/ dg/ speec hes/ 
detail/ who- direc tor- gener al-s- openi ng- remar ks- at- the- media- 
briefi ng- on- covid- 19--- 11- march- 2020

 2. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel 
coronavirus from patients with pneumonia in China, 2019. N Engl 
J Med. 2020;382(8):727–33.

 3. Deloitte. COVID-19: Confronting uncertainty through & beyond 
the crisis [Internet]. [cited 2020 Sep 21]. https:// www2. deloi tte. 
com/ global/ en/ pages/ about- deloi tte/ artic les/ covid- 19/ covid- 19-- 
confr onting- uncer tainty- throu gh--- beyond- the- crisi s-. html

 4. Chaudhry R, Dranitsaris G, Mubashir T, Bartoszko J, Riazi S. 
A country level analysis measuring the impact of government 
actions, country preparedness and socioeconomic factors on 
COVID-19 mortality and related health outcomes. EClinicalMedi-
cine [Internet]. 2020 Aug 1 [cited 2020 Sep 21];25 https:// doi. org/ 
10. 1016/j. eclinm. 2020. 100464

 5. Mind. The mental health emergency.
 6. WHO. Mental health and psychosocial considerations during the COVID-

19 outbreak [Internet]. [cited 2020 Oct 17]. https:// www. who. int/ docs/ 
defau lt- source/ coron aviru se/ mental- health- consi derat ions. pdf? sfvrsn= 
6d357 8af_2

 7. Adams JG, Walls RM. Supporting the Health Care Workforce during the 
COVID-19 Global Epidemic [Internet]. Vol. 323, JAMA - Journal of 
the American Medical Association. American Medical Association; 
2020 [cited 2020 Oct 17]. p. 1439–40. https:// jaman etwork. com/

 8. Torjesen I. Covid-19: Doctors need proper mental health sup-
port, says BMA. BMJ [Internet]. 2020 Jun 1 [cited 2020 Oct 
17];369:m2192. http:// www. bmj. com/

 9. Cohen D, Winstanley S, Palmer P, Allen J, Howells S, Greene 
G, et  al. Factors that impact on medical student wellbeing- -
Perspectives of risks Individual Support Programme. 2013.

 10. Nursing Times. Covid-19 crisis has exposed inequalities for men-
tal health and learning disabilities [Internet]. [cited 2020 Oct 17]. 
https:// www. nursi ngtim es. net/ news/ coron avirus/ covid- 19- crisis- has- 
expos ed- inequ aliti es- for- mental- health- and- learn ing- disab iliti es- 
 03- 07- 2020/

 11. Bandyopadhyay S. An institutionally racist lockdown policy 
[Internet]. The Lancet 2020 p. 1802. https:// linki nghub. elsev ier. 
com/ retri eve/ pii/ S0140 67362 03246 48

 12. Eisenberg D, Golberstein E, Gollust SE. Help-seeking and access 
to mental health care in a university student population. Med Care 
[Internet]. 2007 Jul [cited 2020 Oct 17];45(7):594–601. https:// 
pubmed. ncbi. nlm. nih. gov/ 17571 007/

 13. Representatives of the STARSurg Collaborative, EuroSurg Col-
laborative, and TASMAN Collaborative. Medical student involve-
ment in the COVID-19 response. Lancet (London, England) 
[Internet]. 2020 Apr 2 [cited 2020 Apr 11]; http:// www. ncbi. nlm. 
nih. gov/ pubmed/ 32247 322

 14. Rose S. Medical Student Education in the Time of COVID-19. 
JAMA - J Am Med Assoc [Internet]. 2020 Jun 2 [cited 2020 Sep 
21];323(21):2131–2. https:// www. aamc. org/

 15. Chang J, Yuan Y, Wang D. Mental health status and its influencing 
factors among college students during the epidemic of COVID-19. 

1634 Medical Science Educator (2021) 31:1621–1637

https://doi.org/10.1007/s40670-021-01349-0
http://creativecommons.org/licenses/by/4.0/
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www2.deloitte.com/global/en/pages/about-deloitte/articles/covid-19/covid-19--confronting-uncertainty-through---beyond-the-crisis-.html
https://www2.deloitte.com/global/en/pages/about-deloitte/articles/covid-19/covid-19--confronting-uncertainty-through---beyond-the-crisis-.html
https://www2.deloitte.com/global/en/pages/about-deloitte/articles/covid-19/covid-19--confronting-uncertainty-through---beyond-the-crisis-.html
https://doi.org/10.1016/j.eclinm.2020.100464
https://doi.org/10.1016/j.eclinm.2020.100464
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf?sfvrsn=6d3578af_2
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf?sfvrsn=6d3578af_2
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf?sfvrsn=6d3578af_2
https://jamanetwork.com/
http://www.bmj.com/
https://www.nursingtimes.net/news/coronavirus/covid-19-crisis-has-exposed-inequalities-for-mental-health-and-learning-disabilities-03-07-2020/
https://www.nursingtimes.net/news/coronavirus/covid-19-crisis-has-exposed-inequalities-for-mental-health-and-learning-disabilities-03-07-2020/
https://www.nursingtimes.net/news/coronavirus/covid-19-crisis-has-exposed-inequalities-for-mental-health-and-learning-disabilities-03-07-2020/
https://linkinghub.elsevier.com/retrieve/pii/S0140673620324648
https://linkinghub.elsevier.com/retrieve/pii/S0140673620324648
https://pubmed.ncbi.nlm.nih.gov/17571007/
https://pubmed.ncbi.nlm.nih.gov/17571007/
http://www.ncbi.nlm.nih.gov/pubmed/32247322
http://www.ncbi.nlm.nih.gov/pubmed/32247322
https://www.aamc.org/


1 3

Nan Fang Yi Ke Da Xue Xue Bao [Internet]. 2020 Feb 29 [cited 
2020 Sep 21];40(2):171–6. https:// pubmed. ncbi. nlm. nih. gov/ 
32376 528/

 16. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psycho-
logical impact of the COVID-19 epidemic on college students 
in China. Psychiatry Res [Internet]. 2020 May 1 [cited 2020 Jun 
12];287. https:// pubmed. ncbi. nlm. nih. gov/ 32229 390/

 17. General Medical Council. Early provisional registration for final 
year medical students [Internet]. [cited 2020 Jun 13]. https:// www. 
gmc- uk. org/ news/ news- archi ve/ early- provi sional- regis trati on- for- 
final- year- medic al- stude nts

 18. Mann CM, Wood A. How much do medical students know about 
infection control? J Hosp Infect. 2006;64(4):366–70.

 19. Norton EJ, Georgiou I, Fung A, Nazari A, Bandyopadhyay S, 
Saunders KEA, et al. Personal 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 (Bangkok) [Internet]. 2020 [cited 2020 Oct 25]; 
https:// pubmed. ncbi. nlm. nih. gov/ 33094 815/

 20. John A, Tomas ME, Hari A, Wilson BM, Donskey CJ. Do medi-
cal students receive training in correct use of personal protec-
tive equipment? Med Educ Online [Internet]. 2017 Jan [cited 
2020 Oct 17];22(1):1264125. https:// pubmed. ncbi. nlm. nih. gov/ 
28178 912/

 21. British Medical Association. Doctors still without adequate sup-
plies of PPE, major BMA survey finds [Internet]. [cited 2020 Jun 
16]. https:// www. bma. org. uk/ news- and- opini on/ docto rs- still- 
witho ut- adequ ate- suppl ies- of- ppe- major- bma- survey- finds

 22. Bandyopadhyay S, Baticulon RE, Kadhum M, Alser M, Ojuka 
DK, Badereddin Y, et al. Infection and mortality of healthcare 
workers worldwide from COVID-19: a scoping review. medRxiv 
[Internet]. 2020 Jun 5 [cited 2020 Oct 17];2020.06.04.20119594. 
https:// doi. org/ 10. 1101/ 2020. 06. 04. 20119 594

 23. Ing EB, Xu QA, Salimi A, Torun N. Physician deaths from corona 
virus (COVID-19) disease. Occup Med (Chic Ill) [Internet]. 2020 
Jul 1 [cited 2020 Oct 17];70(5):370–4. https:// acade mic. oup. com/ 
occmed/ artic le/ 70/5/ 370/ 58373 92

 24. Farrell SM, Kadhum M, Lewis T, Singh G, Penzenstadler L, 
Molodynski A. Wellbeing and burnout amongst medical students 
in England. Int Rev Psychiatry. 2019;31(7–8):579–83.

 25. Bhugra D, Sauerteig SO, Bland D, Lloyd-Kendall A, Wijesuriya J, 
Singh G, et al. A descriptive study of mental health and wellbeing 
of doctors and medical students in the UK. Int Rev Psychiatry. 
2019;31(7–8):563–8.

 26. Tang W, Hu T, Hu B, Jin C, Wang G, Xie C, et al. Prevalence 
and correlates of PTSD and depressive symptoms one month 
after the outbreak of the COVID-19 epidemic in a sample of 
home-quarantined Chinese university students. J Affect Disord 
[Internet]. 2020 Sep 1 [cited 2020 Oct 17];274:1–7. https:// pub-
med. ncbi. nlm. nih. gov/ 32405 111/

 27. Collaborative IU. Global health education in medical schools 
(GHEMS): a national, collaborative study of medical curric-
ula. BMC Med Educ [Internet]. 2020 Oct 28 [cited 2020 Nov 
15];20(1):389. https:// doi. org/ 10. 1186/ s12909- 020- 02315-x

 28. Bandyopadhyay S, Moudgil-Joshi J, Norton EJ, Haq M, Saunders 
KEA. Motivations, barriers, and social media: a qualitative study 
of uptake of women into neurosurgery. Br J Neurosurg [Internet]. 
2020 Nov 20 [cited 2020 Nov 21];1–16. https:// doi. org/ 10. 1080/ 
02688 697. 2020. 18495 55

 29. Bandyopadhyay S, Georgiou I, Crespo MDA, Handa A, Saunders 
K. Social and Psychological Impact of COVID-19 on medical 
students: a national survey Evaluation Study Protocol. OSF [Inter-
net]. 2020; osf.io/37rf8

 30. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, 
Vandenbroucke JP. The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement: guidelines 

for reporting observational studies. J Clin Epidemiol [Internet]. 
2008 Apr [cited 2020 Sep 1];61(4):344–9. https:// pubmed. ncbi. 
nlm. nih. gov/ 18313 558/

 31. de Andres Crespo M, Claireaux H, Handa AI. Medical students 
and COVID-19: lessons learnt from the 2020 pandemic. Post-
grad Med J [Internet]. 2020 Aug 11 [cited 2020 Oct 27];post-
gradmedj-2020–138559. https:// pubmed. ncbi. nlm. nih. gov/ 32788 316/

 32. Medical Schools Council. Selection Alliance 2019 Report An 
update on the Medical Schools Council’s work in selection and 
widening participation [Internet]. 2019 [cited 2021 May 19]. 
www. medsc hools. ac. uk

 33. McElroy E, Patalay P, Moltrecht B, Shevlin M, Shum A, Creswell 
C, et al. Demographic and health factors associated with pandemic 
anxiety in the context of COVID-19 [Internet]. [cited 2020 Jun 
22]. https:// osf. io/ jm3vh/? show= view

 34. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. 
The Warwick-Dinburgh mental well-being scale (WEMWBS): 
Development and UK validation. Health Qual Life Outcomes 
[Internet]. 2007 Nov 27 [cited 2020 Oct 13];5(1):63. https:// doi. 
org/ 10. 1186/ 1477- 7525-5- 63

 35. Tanja Lischetzke. Mood. In: Michalos AC, editor. Well-being 
research [Internet]. 1st ed. Dordrecht, Netherlands: Springer; 2014 
[cited 2021 May 19]. p. 4115–20. https:// www. resea rchga te. net/ 
publi cation/ 26091 8119_ Mood

 36. Kensinger EA. Remembering the details: Effects of emotion 
[Internet]. Vol. 1, Emotion Review. NIH Public Access; 2009 
[cited 2021 May 19]. p. 99–113. /pmc/articles/PMC2676782/

 37. DeWolfe DJ (Deborah J 1949-. Training Manual for Mental Health 
and Human Service Workers in Major Disasters, Second Edition. 
2000 [cited 2020 Oct 13]; https:// www. hsdl. org/? abstr act& did=

 38. Our plan to rebuild: The UK Government’s COVID-19 recov-
ery strategy - GOV.UK [Internet]. [cited 2020 Jun 12]. https:// 
www. gov. uk/ gover nment/ publi catio ns/ our- plan- to- rebui ld- the- 
uk- gover nments- covid- 19- recov ery- strat egy

 39. Testing for COVID-19 antibodies in frontline healthcare workers 
[Internet]. [cited 2020 Jun 12]. https:// medic alxpr ess. com/ news/ 
2020- 06- covid- antib odies- front line- healt hcare- worke rs. html

 40. Baker C, Bolton P, Hubble S. Coronavirus: Higher and further 
education back to campus in England in 2020/21? [Internet]. [cited 
2021 May 18]. https:// commo nslib rary. parli ament. uk/ resea rch- 
briefi ngs/ cbp- 9030/

 41. Lim ECH, Ong BKC, Seet RCS. Using videotaped vignettes to 
teach medical students to perform the neurologic examination 
[2] [Internet]. Vol. 21, Journal of General Internal Medicine. 
Springer; 2006 [cited 2020 Jun 13]. p. 101. https:// www. ncbi. nlm. 
nih. gov/ pmc/ artic les/ PMC14 84627/

 42. The Guardian. London hospital starts virtual ward rounds for medi-
cal students [Internet]. [cited 2020 Oct 18]. https:// www. thegu ard-
ian. com/ socie ty/ 2020/ jul/ 04/ london- hospi tal- starts- virtu al- ward- 
rounds- for- medic al- stude nts

 43. Gilbert AW, Billany JCT, Adam R, Martin L, Tobin R, Bagdai 
S, et al. Rapid implementation of virtual clinics due to COVID-
19: Report and early evaluation of a quality improvement initia-
tive. BMJ Open Qual [Internet]. 2020 May 21 [cited 2020 Oct 
25];9(2):e000985. http:// bmjop enqua lity. bmj. com/

 44. Dunkerley S, Kurar L, Butler K, James M, Lowdon I. The success 
of virtual clinics during COVID-19: A closed loop audit of the 
British orthopaedic association (BOAST) guidelines of outpatient 
orthopaedic fracture management. Injury [Internet]. 2020 [cited 
2020 Oct 25]; /pmc/articles/PMC7493733/?report=abstract

 45. Major S, Sawan L, Vognsen J, Jabre M. COVID-19 pandemic 
prompts the development of a Web-OSCE using Zoom telecon-
ferencing to resume medical students’ clinical skills training at 
Weill Cornell Medicine-Qatar. BMJ Simul Technol Enhanc Learn 
[Internet]. 2020 [cited 2020 Oct 25];0:bmjstel-2020-000629 
https:// doi. org/ 10. 1136/ bmjst el- 2020- 000629

1635Medical Science Educator (2021) 31:1621–1637

https://pubmed.ncbi.nlm.nih.gov/32376528/
https://pubmed.ncbi.nlm.nih.gov/32376528/
https://pubmed.ncbi.nlm.nih.gov/32229390/
https://www.gmc-uk.org/news/news-archive/early-provisional-registration-for-final-year-medical-students
https://www.gmc-uk.org/news/news-archive/early-provisional-registration-for-final-year-medical-students
https://www.gmc-uk.org/news/news-archive/early-provisional-registration-for-final-year-medical-students
https://pubmed.ncbi.nlm.nih.gov/33094815/
https://pubmed.ncbi.nlm.nih.gov/28178912/
https://pubmed.ncbi.nlm.nih.gov/28178912/
https://www.bma.org.uk/news-and-opinion/doctors-still-without-adequate-supplies-of-ppe-major-bma-survey-finds
https://www.bma.org.uk/news-and-opinion/doctors-still-without-adequate-supplies-of-ppe-major-bma-survey-finds
https://doi.org/10.1101/2020.06.04.20119594
https://academic.oup.com/occmed/article/70/5/370/5837392
https://academic.oup.com/occmed/article/70/5/370/5837392
https://pubmed.ncbi.nlm.nih.gov/32405111/
https://pubmed.ncbi.nlm.nih.gov/32405111/
https://doi.org/10.1186/s12909-020-02315-x
https://doi.org/10.1080/02688697.2020.1849555
https://doi.org/10.1080/02688697.2020.1849555
https://pubmed.ncbi.nlm.nih.gov/18313558/
https://pubmed.ncbi.nlm.nih.gov/18313558/
https://pubmed.ncbi.nlm.nih.gov/32788316/
http://www.medschools.ac.uk
https://osf.io/jm3vh/?show=view
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1186/1477-7525-5-63
https://www.researchgate.net/publication/260918119_Mood
https://www.researchgate.net/publication/260918119_Mood
https://www.hsdl.org/?abstract&did
https://www.gov.uk/government/publications/our-plan-to-rebuild-the-uk-governments-covid-19-recovery-strategy
https://www.gov.uk/government/publications/our-plan-to-rebuild-the-uk-governments-covid-19-recovery-strategy
https://www.gov.uk/government/publications/our-plan-to-rebuild-the-uk-governments-covid-19-recovery-strategy
https://medicalxpress.com/news/2020-06-covid-antibodies-frontline-healthcare-workers.html
https://medicalxpress.com/news/2020-06-covid-antibodies-frontline-healthcare-workers.html
https://commonslibrary.parliament.uk/research-briefings/cbp-9030/
https://commonslibrary.parliament.uk/research-briefings/cbp-9030/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484627/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484627/
https://www.theguardian.com/society/2020/jul/04/london-hospital-starts-virtual-ward-rounds-for-medical-students
https://www.theguardian.com/society/2020/jul/04/london-hospital-starts-virtual-ward-rounds-for-medical-students
https://www.theguardian.com/society/2020/jul/04/london-hospital-starts-virtual-ward-rounds-for-medical-students
http://bmjopenquality.bmj.com/
https://doi.org/10.1136/bmjstel-2020-000629


1 3

 46. Kakadia R, Chen E, Ohyama H. Implementing an online OSCE 
during the COVID‐19 pandemic. J Dent Educ [Internet]. 2020 
Jul 23 [cited 2020 Oct 25];jdd.12323. https:// doi. org/ 10. 1002/ jdd. 
12323

 47. Kiernan LC. Evaluating competence and confidence using simula-
tion technology [Internet]. Vol. 48, Nursing. Lippincott Williams 
and Wilkins; 2018 [cited 2021 May 18]. p. 45–52. /pmc/articles/
PMC6155363/

 48. The Guardian. “Psychological PPE” is what Britain’s health profes-
sionals urgently need now [Internet]. [cited 2020 Oct 18]. https:// 
www. thegu ardian. com/ comme ntisf ree/ 2020/ oct/ 16/ psych ologi cal- 
ppe- brita in- health- profe ssion als- covid- medic al- mental- face- masks

 49. Green B, Solomon S. Mental health effects of natural and human-
made disasters. 1992;

 50. Lachman ME, Lipsitz L, Lubben J, Castaneda-Sceppa C, Jette 
AM. When Adults Don’t Exercise: Behavioral Strategies to 
Increase Physical Activity in Sedentary Middle-Aged and Older 
Adults. Innov Aging [Internet]. 2018 Jan 1 [cited 2021 May 
18];2(1). https:// acade mic. oup. com/ innov ateage/ artic le/2/ 1/ 
igy007/ 49621 82

 51. Public Health England. Coronavirus (COVID-19) in the UK: UK 
Summary [Internet]. [cited 2020 Aug 30]. https:// coron avirus. 
data. gov. uk/

 52. Bandyopadhyay S, Baticulon RE, Kadhum M, Alser M, Ojuka 
DK, Badereddin Y, et al. Infection and mortality of healthcare 
workers worldwide from COVID-19: a scoping review. medRxiv. 
2020 Jun 5;2020.06.04.20119594.

 53. Letizia AG, Ge Y, Vangeti S, Goforth C, Weir DL, Kuzmina NA, 
et al. SARS-CoV-2 seropositivity and subsequent infection risk 
in healthy young adults: a prospective cohort study. Lancet Respir 
Med [Internet]. 2021 Apr [cited 2021 May 18];0(0). https:// linki 
nghub. elsev ier. com/ retri eve/ pii/ S2213 26002 10015 82

 54. Boyton RJ, Altmann DM. Risk of SARS-CoV-2 reinfection after 
natural infection [Internet]. Vol. 397, The Lancet. Elsevier B.V.; 
2021 [cited 2021 May 18]. p. 1161–3. https:// doi. org/ 10. 1101/ 
2021. 01. 13. 21249 642v1

 55. Akbar-Khanzadeh F, Bisesi MS, Rivas RD. Comfort of personal 
protective equipment. Appl Ergon. 1995;26(3):195–8.

 56. The Guardian. Thousands of students stranded at university 
amid UK lockdown [Internet]. [cited 2020 Oct 13]. https:// 
www. thegu ardian. com/ uk- news/ 2020/ mar/ 24/ thous ands- of- 
stude nts- stran ded- at- unive rsity- becau se- of- uk- lockd own

 57. Rapanta C, Botturi L, Goodyear P, Guàrdia L, Koole M. Online 
University Teaching During and After the Covid-19 Crisis: Refo-
cusing Teacher Presence and Learning Activity. Postdigital Sci 
Educ [Internet]. 2020 Oct 7 [cited 2021 May 18];2(3):923–45. 
https:// doi. org/ 10. 1007/ s42438- 020- 00155-y

 58. Teräs M, Suoranta J, Teräs H, Curcher M. Post-Covid-19 Educa-
tion and Education Technology ‘Solutionism’: a Seller’s Market. 
Postdigital Sci Educ [Internet]. 2020 Oct 13 [cited 2021 May 
18];2(3):863–78. https:// doi. org/ 10. 1007/ s42438- 020- 00164-x

 59. DePietro DM, Santucci SE, Harrison NE, Kiefer RM, Trerotola 
SO, Sudheendra D, et al. Medical student education during the 
COVID-19 pandemic: initial experiences implementing a virtual 

interventional radiology elective course. Acad Radiol [Internet]. 
2021 Jan 1 [cited 2021 May 25];28(1):128–35. https:// pubmed. 
ncbi. nlm. nih. gov/ 33132 008/

 60. Taran S. An examination of the factors contributing to poor com-
munication outside the physician-patient sphere. McGill J Med 
[Internet]. 2010 [cited 2021 May 18];13(1):86–91. /pmc/articles/
PMC3277343/

 61. Rose C. Am I part of the cure or am I part of the disease? Keep-
ing coronavirus out when a doctor comes home. Vol. 382, New 
England Journal of Medicine. Massachussetts Medical Society; 
2020. p. 1684–5.

 62. Hawryluck L, Gold WL, Robinson S, Pogorski S, Galea S, Styra 
R. SARS control and psychological effects of quarantine, Toronto, 
Canada. Emerg Infect Dis [Internet]. 2004 Jul [cited 2020 Apr 
11];10(7):1206–12. http:// www. ncbi. nlm. nih. gov/ pubmed/ 15324 539

 63. Jeong H, Yim HW, Song YJ, Ki M, Min JA, Cho J, et al. Mental 
health status of people isolated due to Middle East Respiratory 
Syndrome. Epidemiol Health [Internet]. 2016 [cited 2020 Apr 
11];38:e2016048. http:// www. ncbi. nlm. nih. gov/ pubmed/ 28196 409

 64. Jones N, Carver C. Are interventions such as social distancing 
effective at reducing the risk of asymptomatic healthcare workers 
transmitting COVID-19 infection to other household members? 
[Internet]. 2020 [cited 2020 Oct 13]. https:// www. cebm. net/ covid- 
19/ are- inter venti ons- such- as- social- dista ncing- effec tive- at- reduc ing- 
 the- risk- of- asymp tomat ic- healt hcare- worke rs- trans mitti ng- covid- 
19- infec tion- to- other- house hold- membe rs/

 65. Lorenzo D, Carrisi C. COVID-19 exposure risk for family mem-
bers of healthcare workers: An observational study. Int J Infect 
Dis. 2020;1(98):287–9.

 66. Nabavi N. Covid-19 vaccination for medical students: the grey 
area [Internet]. Vol. 372, The BMJ. BMJ Publishing Group; 2021 
[cited 2021 May 18]. https:// www. bmj. com/ conte nt/ 372/ bmj. n261

 67. Metro News. Iceland tells NHS workers “if you touch it, you buy 
it” [Internet]. [cited 2020 Oct 13]. https:// metro. co. uk/ 2020/ 04/ 16/ 
icela nd- tells- nhs- worke rs- touch- buy- despi te- staff- knowi ng- wash- 
hands- better- 12565 193/

 68. Soroka S, Fournier P, Nir L. Cross-national evidence of a 
negativity bias in psychophysiological reactions to news. Proc 
Natl Acad Sci U S A [Internet]. 2019 Sep 17 [cited 2020 Oct 
13];116(38):18888–92. www.pnas.org/cgi/doi/https:// doi. org/ 10. 
1073/ pnas. 19083 69116

 69. Depoux A, Martin S, Karafillakis E, Preet R, Wilder-Smith A, 
Larson H. The pandemic of social media panic travels faster than 
the COVID-19 outbreak [Internet]. Journal of Travel Medicine 
Oxford University Press; Apr 1, 2020. https:// www. ncbi. nlm. nih. 
gov/ pmc/ artic les/ PMC71 07516/

 70. Pennycook G, Rand DG. Fighting misinformation on social media 
using crowdsourced judgments of news source quality. Proc Natl 
Acad Sci U S A. 2019;116(7):2521–6.

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

1636 Medical Science Educator (2021) 31:1621–1637

https://doi.org/10.1002/jdd.12323
https://doi.org/10.1002/jdd.12323
https://www.theguardian.com/commentisfree/2020/oct/16/psychological-ppe-britain-health-professionals-covid-medical-mental-face-masks
https://www.theguardian.com/commentisfree/2020/oct/16/psychological-ppe-britain-health-professionals-covid-medical-mental-face-masks
https://www.theguardian.com/commentisfree/2020/oct/16/psychological-ppe-britain-health-professionals-covid-medical-mental-face-masks
https://academic.oup.com/innovateage/article/2/1/igy007/4962182
https://academic.oup.com/innovateage/article/2/1/igy007/4962182
https://coronavirus.data.gov.uk/
https://coronavirus.data.gov.uk/
https://linkinghub.elsevier.com/retrieve/pii/S2213260021001582
https://linkinghub.elsevier.com/retrieve/pii/S2213260021001582
https://doi.org/10.1101/2021.01.13.21249642v1
https://doi.org/10.1101/2021.01.13.21249642v1
https://www.theguardian.com/uk-news/2020/mar/24/thousands-of-students-stranded-at-university-because-of-uk-lockdown
https://www.theguardian.com/uk-news/2020/mar/24/thousands-of-students-stranded-at-university-because-of-uk-lockdown
https://www.theguardian.com/uk-news/2020/mar/24/thousands-of-students-stranded-at-university-because-of-uk-lockdown
https://doi.org/10.1007/s42438-020-00155-y
https://doi.org/10.1007/s42438-020-00164-x
https://pubmed.ncbi.nlm.nih.gov/33132008/
https://pubmed.ncbi.nlm.nih.gov/33132008/
http://www.ncbi.nlm.nih.gov/pubmed/15324539
http://www.ncbi.nlm.nih.gov/pubmed/28196409
https://www.cebm.net/covid-19/are-interventions-such-as-social-distancing-effective-at-reducing-the-risk-of-asymptomatic-healthcare-workers-transmitting-covid-19-infection-to-other-household-members/
https://www.cebm.net/covid-19/are-interventions-such-as-social-distancing-effective-at-reducing-the-risk-of-asymptomatic-healthcare-workers-transmitting-covid-19-infection-to-other-household-members/
https://www.cebm.net/covid-19/are-interventions-such-as-social-distancing-effective-at-reducing-the-risk-of-asymptomatic-healthcare-workers-transmitting-covid-19-infection-to-other-household-members/
https://www.cebm.net/covid-19/are-interventions-such-as-social-distancing-effective-at-reducing-the-risk-of-asymptomatic-healthcare-workers-transmitting-covid-19-infection-to-other-household-members/
https://www.bmj.com/content/372/bmj.n261
https://metro.co.uk/2020/04/16/iceland-tells-nhs-workers-touch-buy-despite-staff-knowing-wash-hands-better-12565193/
https://metro.co.uk/2020/04/16/iceland-tells-nhs-workers-touch-buy-despite-staff-knowing-wash-hands-better-12565193/
https://metro.co.uk/2020/04/16/iceland-tells-nhs-workers-touch-buy-despite-staff-knowing-wash-hands-better-12565193/
https://doi.org/10.1073/pnas.1908369116
https://doi.org/10.1073/pnas.1908369116
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107516/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107516/


1 3

Authors and Affiliations

Soham Bandyopadhyay1  · Ioannis Georgiou2  · Emily Bligh3  · Conor Coyle4  · Rohan Pancharatnam5  · 
Kate E. A. Saunders6  · The NANSIG Collaborative7

 Soham Bandyopadhyay 
 soham.bandyopadhyay@yahoo.co.uk

 Ioannis Georgiou 
 i.georgiou.15@abdn.ac.uk

 Emily Bligh 
 ebligh1@sheffield.ac.uk

 Conor Coyle 
 m1501493@sgul.ac.uk

 Rohan Pancharatnam 
 1605223@buckingham.ac.uk

1 Nuffield Department of Surgical Sciences, Oxford University 
Global Surgery Group, University of Oxford, Oxford, UK

2 The School of Medicine, University of Aberdeen, Aberdeen, 
UK

3 Faculty of Medicine, Dentistry & Health, University 
of Sheffield Medical School, Sheffield, UK

4 St George’s, University of London, Cranmer Terrace, 
London, UK

5 The University of Buckingham Medical School, The 
University of Buckingham, Milton Keynes, UK

6 Department of Psychiatry, Warneford Hospital, University 
of Oxford, Warneford Lane, Oxford, UK

7 http://www.nansig.org

1637Medical Science Educator (2021) 31:1621–1637

http://orcid.org/0000-0001-6553-3842
http://orcid.org/0000-0002-0820-322X
http://orcid.org/0000-0002-3428-2697
http://orcid.org/0000-0003-1795-0099
http://orcid.org/0000-0001-5939-9253
http://orcid.org/0000-0003-3448-9927

	SPICE-19: a 3-Month Prospective Cohort Study of 640 Medical Students and Foundation Doctors
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study Design
	Eligible Participants
	Data Collection
	Data Analysis

	Results
	Demographics
	Mood of Participants
	Pandemic-Anxiety of Participants
	Disease-Anxiety of Participants
	Consequence-Anxiety of Participants
	Support Provided to Participants by Medical Schools
	Support Provided to Participants by Foundation Schools
	Personal Protective Equipment Information and Provision
	Infection Prevention and Control Training
	Changes Experienced by Participants

	Discussion
	Key Findings
	Implications
	Limitations

	Conclusion
	Acknowledgements 
	References


