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ABSTRACT
Introduction  Healthcare students have played a 
significant role in the National Health Service during 
the COVID-19 pandemic. We captured data on the well-
being of medical students during the acute phase of 
the pandemic with the Social and Psychological Impact 
of COVID-19 on medical students: a national survey 
Evaluation (SPICE-19) study. We will evaluate changes 
in mental health and well-being of medical and nursing 
students 1 year after SPICE-19, in a cross-sectional study, 
to understand the impact of the pandemic, and inform 
well-being policies.
Methods and analysis  This study will be a national, 
multi-institution, cross-discipline study. An online 53-item 
survey of demographics, mental health and well-being 
will be used to record responses. Students studying for 
a medical or nursing degree at any UK universities will 
be eligible to participate. The survey will be advertised 
through the Neurology and Neurosurgery Interest Group 
national network. Participation is anonymous and 
voluntary, with relevant mental health resources made 
available to participants.
Ethics and dissemination  Ethical approval was granted 
by the University of Oxford Central University Research 
Ethics Committee (R75719/RE001) on 21 May 2021. Study 
findings will be presented at national and international 
meetings, and submitted for publication in a peer-reviewed 
journal.

INTRODUCTION
Medical and nursing students in the UK 
have been significantly affected by the 
COVID-19 pandemic. During the first wave, 
many were active components of the clinical 
team, either by undertaking extending clin-
ical placements, paid work in the National 
Health Service (NHS) or through voluntary 
roles, while others saw placements reduced, 
suspended or cancelled completely.1 2 We 
evaluated medical student well-being and 

mental health during the acute phase of the 
pandemic with the Social and Psychological 
Impact of COVID-19 on medical students: a 
national survey Evaluation (SPICE-19) study,3 
a cross-sectional study with a prospective 
component, which identified several points 
for service provision improvement based on 
2275 responses across 34 medical schools in 
the UK.4–6

It is pertinent to re-evaluate the mental 
health of medical students, 1 year removed 
from SPICE-19, to explore how they are 
navigating their training, education and 
the impact of adapting to the ‘new normal’ 
of medical education provision.7 8 It is also 
important to elucidate the effect of COVID-19 
on the well-being and mental health of UK 
nursing students, many of whom were asked 
to volunteer on the front line in COVID-19 
wards,2 and a large-scale study examining 
this has not been completed. A single-centre 

Strengths and limitations of this study

	⇒ This is a multicentre, national questionnaire-based 
survey of medical and nursing student mental health 
and well-being in the UK.

	⇒ This is the first study to assess mental health and 
well-being of the student multidisciplinary team 
during the new normal after the COVID-19 pandemic.

	⇒ The study results will provide valuable insight into 
healthcare workers, which can be used to identify 
and target further areas of well-being support and 
inform policy.

	⇒ Response bias may overestimate participation of 
students based on age, sex and medical/nursing 
school, with those interested in neuroscience and 
mental health more likely to participate.
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survey in the USA noted that nursing students reported 
increased levels of anxiety, reduction in concentration 
and difficulties with academic workload throughout 
the pandemic,9 and a large multi-institutional study is 
required to elucidate this further. This is in accordance 
with previously published work by the SPICE-19 research 
team.10 11

Medical and nursing schools have each responded 
differently to the pandemic, with the accessibility of 
well-being and mental health services variable between 
universities.12 A national survey assessing mental health 
and well-being in medical and nursing students, as well as 
support systems available for those facing mental health 
difficulty, is required. Evaluating the mental health and 
well-being of the student multidisciplinary team is vital 
for ensuring adequate service provision is provided—it is 
paramount to safeguard the well-being of the next gener-
ation of healthcare professionals.13 14

The primary aim of this study is to comprehensively eval-
uate mental health and well-being of medical and nursing 
students during the evolving COVID-19 pandemic, 1 year 
after the initial outbreak. The secondary aims are to 
elucidate students’ perceptions of institutional efforts to 
provide support and accessibility and appropriateness of 
such support. The study logos are shown in figure 1.

METHODS AND ANALYSIS
Study partners
Neurology and Neurosurgery Interest Group
The Neurology and Neurosurgery Interest Group 
(NANSIG) was formed in 2010. It is a student and junior 
doctor-led interest group designed to increase partici-
pation, diversity and engagement in neurosciences, and 
has over 1500 members internationally.15 The organisa-
tion has an affiliation with the Society of British Neuro-
logical Surgeons (SBNS) and the Association of British 
Neurologists (ABN) (www.nansig.org). The organisation 
led the SPICE-19 national cohort study last year, assessing 
well-being in 2275 medical students in response to the 
pandemic, and is familiar with survey design and distri-
bution. The collective organisation runs established 

national and international events, and has published over 
20 peer-reviewed publications.

Study design
SPICE-20 is a national, multi-institution, cross-sectional 
study. An online survey will be used to record participant 
responses. The survey contains 53 items. Section 1 of the 
survey includes background and demographic informa-
tion. Section 2 assesses well-being by asking participants 
to complete the Warwick-Edinburgh Mental Well-Being 
Scale (WEMWBS); a 14-point validated evaluation of 
well-being.16 Section 3 encompasses the Patient Health 
Questionnaire-9 (PHQ-9) and Generalized Anxiety Disor-
der-7 assessment (GAD-7). The PHQ-9 is a valid diag-
nostic and severity measure for depressive disorder,17 and 
GAD-7 is a seven-item validated assessment of generalised 
anxiety.18 19 Section 4 includes questions about univer-
sity support offered by each institution, if participants 
had accessed this support, and any significant changes 
to teaching encountered during the pandemic. Section 
4 contains study-specific unvalidated questions. These 
questions were defined for the current study to meet the 
specific secondary aims and were not adapted from the 
SPICE-19 survey due to a difference in study objectives.

The survey was iteratively defined by the student-led 
study management team until a consensus was reached. 
Based on our experience with the SPICE-19 survey, we 
have reduced the number of questions and limited the 
survey to validated measures of well-being and mental 
health. The final 53-item questionnaire is shown in 
figure 2.

Survey piloting
The survey was piloted by a group of 15 medical students 
from the NANSIG core committee. These students were 
not involved in the design of the study and were consulted 
in order to provide feedback, improve clarity and ensure 
objectivity. Data were analysed to identify any points of 
concern, estimated completion time and difficult survey 
items/questions. Students were contacted to identify 
any suggestions for improvement, with none identified. 
Therefore, no further alterations were made.

Survey administration
The survey was hosted on the Qualtrics survey platform 
(Provo, Utah, USA), a General Data Protection Regula-
tion (GDPR)-compliant online survey platform, that facil-
itates both mobile and desktop devices.

Study dissemination
To maximise distribution across the UK, a national network 
of SPICE-20 Collaborative members were recruited, repre-
senting all 33 medical schools in the UK, using a purpo-
sive sampling method. Most held concurrent committee 
or regional lead roles in NANSIG at time of recruitment. 
Each member was asked to acquire the most up-to-date 
(as of April 2021) available resources, guidance and 
support policies in place for their current medical school, 
plus an additional nursing school. A standard advertising 

Figure 1  Social and Psychological Impact of COVID-19 on 
medical students: a national survey Evaluation (SPICE-20) 
study logos.
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method was developed by the steering committee and 
based on the successful recruitment strategy employed in 
the SPICE-19 study, which involved members contacting 
their respective medical school deans to request distri-
bution of the survey at inception, as well as regular 

advertising over the 8-week study collection period, from 
7 June 2021 to 7 August 2021. The distribution links for 
the survey include university mailing lists, student society 
pages and social media platforms. Figure 3 provides an 
example of the email template used to disseminate the 

Figure 2  Final Social and Psychological Impact of COVID-19 on medical students: a national survey Evaluation (SPICE-20) 
survey design. GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9; WEMWBS, Warwick-Edinburgh 
Mental Well-Being Scale.
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survey through student mailing lists. Adverts will also be 
placed on NANSIG social media platforms as well as the 
monthly NANSIG newsletter.

In the invitation to complete the study, based on their 
medical/nursing school, participants will also receive 
well-being, mental health and guidance services specific 
to their institution, should they need to access them at any 
point. Participants will also be made aware of our patient 
and public involvement organisation and their contact 
details. No incentives for participation will be offered.

Eligibility and representation
All current students enrolled at UK medical schools 
recognised by the General Medical Council (GMC) and 
the Medical Schools Council will be eligible to participate. 
Additionally, all current home and international students 
enrolled on an adult, child and mental health nursing 
degree at a UK university are eligible for inclusion. A list 
of eligible medical schools and approved programmes by 
the Nursing and Midwifery Council (NMC) is included in 
the online supplemental materials.

Consent and confidentiality
A patient information sheet will be shown on the first 
page of the study (online supplemental material). This 
encompasses the rationale, purpose and voluntary nature 

of participation. Participants must verify that they are 
over 18 years old and provide informed consent via tick 
box. It will be emphasised that participation is anony-
mous, confidential and voluntary, and that participants 
can withdraw consent at any time.

Data security
All data will be collected and stored on the secure online 
server Qualtrics. Survey data will be extracted from the 
software to a password-protected Microsoft Excel spread-
sheet (Microsoft, California, USA) only available to the 
study team. Data handling and record keeping will adhere 
to the University of Oxford standards for data security.

Statistical analysis
Data will be analysed using R V.4.0.3. The overall well-
being of medical and nursing students, as assessed using 
the WEMWBS, and mental health, using the PHQ-9 and 
GAD-7, will be presented using descriptive statistics. The 
scores of WEMWBS, PHQ-9 and GAD-7 will be catego-
rised using established cut-off points into dichotomous 
groups, corresponding to individuals expressing symp-
toms and those which do not.20–22 No information that 
identifies or is specific to institutions will be presented. 
Appropriate statistical methods will be selected based on 
the distribution and type of data; it is anticipated data 
will be non-parametric and will therefore be compared 
using tests such as χ2 or Kruskal-Wallis tests. Differences 
between medical and nursing students will be compared 
using these statistical tests. To identify factors associated 
with increased scores on WEMWBS, PHQ-9 and GAD-7, 
multivariate generalised linear regression will be used.

Sample size calculation
Approximate estimates of total UK medical and nursing 
students were calculated from yearly undergraduate 
intake figures. The total number of UK medical and adult 
nursing students was estimated to be 84 000. An online 
calculator was used to determine the sample size needed 
for the survey. The minimum sample size required from 
our target population for a margin error of 5% (around a 
50% distribution) and a CI level of 95% is 383, assuming 
a 50% response distribution for each question, the most 
conservative response distribution for study power.

Patient and public involvement
As the study population was medical and nursing student 
well-being and mental health, we worked collaboratively 
with the Be Free Campaign, a mental health and well-
being awareness charity, from study inception. Be Free 
was involved in the conception, design and development 
of the study. The charity works with young people and 
students, emphasising mental health and well-being, to 
tackle the stigma behind mental health, and promote 
expression of individual values (UK-registered charity 
number 1189704). The charity director and clinical 
study team for the charity comprehensively reviewed the 
protocol for appropriateness of content, question format, 

Figure 3  Standard email template used for all survey 
disseminations through student email lists, developed by the 
study team and approved by the research ethics committee. 
NANSIG, Neurology and Neurosurgery Interest Group; 
SPICE-20, Social and Psychological Impact of COVID-19 on 
medical students: a national survey Evaluation.
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and ensured the questions asked were sensitive and perti-
nent to medical and nursing students.

Be Free has extensive knowledge of indicators of 
mental health, and the questions selected (WEMWBS, 
PHQ-9 and GAD-7) were done so in concordance with 
their advice. The number of questions, layout and design 
were also prepared in accordance with their suggestions. 
The charity inspired the conception of this study and 
approved the final survey design. The charity founder and 
director (SK) is also a member of the steering committee 
for this study.

DISCUSSION
Study rationale
International multi-institutional studies have demon-
strated that during the initial COVID-19 outbreak, 
medical students were less likely to experience deterio-
ration in mental health and well-being when compared 
with non-medical students.23 24 This is the first national, 
multi-institutional study to evaluate the mental health of 
UK medical and nursing students during the COVID-19 
pandemic.25 It will therefore be possible to elucidate the 
mental health and well-being of healthcare students across 
the UK. By comparing medical and nursing schools, it will 
be possible to evaluate the nature of successful support, 
as well as students’ confidence and ability to access this 
support. The findings will inform service provision, and 
highlight areas where improvement is required. The 
survey will also highlight local and national well-being 
resources available to students.

Why assess medical and nursing student well-being and 
mental health?
Medical and nursing students form the healthcare 
multidisciplinary team of the future. Mental health and 
well-being are positively correlated with job satisfaction, 
retention and performance, and are an essential compo-
nent of good health.26 If the NHS is to retain, recruit and 
develop its workforce of the future, ascertaining their 
mental health at this point in the COVID-19 pandemic 
is essential. Young people have been disproportionately 
affected by the pandemic, and most medical and nursing 
students fall into this age category. As non-emergency care 
is delayed and rescheduled, students will have to deal with 
the long-acting repercussions of the pandemic, including 
those directly affected by the virus itself, including Long 
COVID,27 declining mental health in the population exac-
erbated by the pandemic,28 and implications of delayed 
access to healthcare.29 30

Many medical students may not be aware that such 
support exists, either at their respective institution or at a 
regional/national level, and we would do these students a 
disservice by not highlighting existing mental health and 
well-being services.

Benefits of a national medical student well-being survey
Medical and nursing schools across the UK adopt heter-
ogenous practices to achieve the outcomes set in the 

GMC and NMC core competencies and curricula.31 
A survey of both medical and nursing students on a 
national scale is the best way to evaluate mental health 
and well-being. Many institutions reacted differently to 
the pandemic, and a survey is best placed to simultane-
ously decipher well-being and mental health at each insti-
tution, while assessing the impact of the pandemic on a 
national scale, and highlighting heterogeneity between 
institutions. Furthermore, there is a need to appreciate 
that multi-institutional studies of large magnitude are 
required to answer important clinical questions and 
elucidate concerns not identified by smaller studies. 
Multicentre studies are also less susceptible to identity 
issues because the data are aggregated between multiple 
medical schools, and can be presented as all centres.

Limitations
Online surveys have the advantage of ubiquitous pres-
ence, and increased accessibility to medical and nursing 
schools in the UK. However, several limitations can arise 
from such a study method.

First, those with an existing interest in well-being and 
mental health may be more likely to engage with and 
complete the survey. This could lead to selection bias 
towards those adversely affected by the pandemic. The 
anticipated magnitude of this effect is unclear. In addition, 
as the survey is being distributed through NANSIG, there 
may be overparticipation from students with an interest 
in neurosciences and their surrounding connections.

In order to ameliorate this as best as possible, we have 
adopted a varied dissemination approach. This includes 
having representatives at each UK medical school, survey 
distribution to medical and nursing school bulletins, 
and newsletters. We hope this will improve visibility and 
participation. We decided not to incentivise participants 
with a potential prize for completing the survey, as we 
wanted responses to be motivated by a desire to complete 
the questions in as open a way as possible.

The study is also limited by its cross-sectional design, 
and will therefore only provide a snapshot of mental 
health and well-being at the time of survey completion. In 
addition, during capricious times such as COVID-19, fluc-
tuations in mental health may occur in accordance with 
policy changes, as well as institutional policies towards 
placements and assessment, and we will assess date of 
study completion as a potential confounder as a variable 
in our analysis.

The self-reporting of symptoms will also be a signifi-
cant limitation, in addition to the fact that the questions 
included are screening tools for mental health and well-
being, and are not immediately diagnostic. Furthermore, 
a number of important variables including socioeco-
nomic status, comorbid psychiatric conditions and levels 
of isolation have not been included within the survey.32 33 
These factors are known to be associated with adverse 
mental health at baseline in young healthcare students,34 
and finances have been noted specifically to contribute 
to adverse medical and nursing student well-being.32 The 
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reason we omitted these from the survey, but included 
other variables such as ethnicity and religion, was for two 
reasons. First, it was felt that, during the conception of 
the study, including religion and ethnicity as part of the 
participant demographics section was feasible, and would 
not affect participants’ responses. Second, it was felt that 
requesting participants to divulge finances and report 
ongoing social isolation would be too intrusive, and is 
not a common component of participant demographics 
for most surveys. Omission of these and other variables 
may cause confounding of study results. The decision not 
to include these variables was made to ensure minimal 
barriers existed to completion of the survey; however, we 
understand that the results must be interpreted within 
the context of this limitation.

Finally, there are no embedded security or validation 
measures to confirm the medical or nursing school of 
each participant, and therefore we cannot guarantee that 
all participants were UK medical or nursing students.

Ethics and dissemination
Ethical approval for this study was granted by the Oxford 
Research Ethics Committee (R75719/RE001). The find-
ings of the SPICE-20 study as described in this protocol 
will be presented at scientific conferences, and submitted 
for publication in a peer-reviewed journal once finalised.
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