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Abstract

Background: Although it is accepted that providing medical students with opportunities to engage in research
activity is beneficial, little data has been collated on how medical degree curricula may address this issue. This
review aims to address this knowledge gap by conducting a scoping review examining curriculum initiatives that
seek to enhance research experience for medical students.

Methods: This review looks to specifically look at ’doing research’ as defined by the MEDINE 2 consensus rather
than ‘using research’ for the bachelor component of the Bologna Cycle. The framework developed by Arksey &
O’Malley was utilised and a consultation with stakeholders was incorporated to clarify and enhance the framework.

Results: A total of 120 articles were included in this scoping review; 26 related to intercalated degree options and
94 to non-intercalated degree options. Research initiatives from the United States were most common (53/120
articles). For non-intercalated research options, mandatory and elective research projects predominated. The
included studies were heterogeneous in their methodology. The main outcomes reported were student research
output, description of curriculum initiative(s) and self-reported research skills acquisition. For intercalated degree
options, the three main findings were descriptions of more ‘novel’ intercalated degree options than the traditional
BSc, student perspectives on intercalating and the effect of intercalating on medical student performance and
careers.

Conclusions: There are several options available to faculty involved in planning medical degree programmes but
further research is needed to determine whether research activity should be optional or mandatory. For now,
flexibility is probably appropriate depending on a medical school’s resources, curriculum, educational culture and
population needs.
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Background
There is a decreasing number of physician scientists at a
time when there is an increased demand for evidence
based medicine and research [1–3]. Medical schools
have a key role to play in this regard, as studies have
shown that involving medical students in active research

in their undergraduate careers may increase the likeli-
hood that they will be research active after graduation
[4–6]. Heparin, insulin, the sinoatrial node and ether an-
aesthesia are just some of the major discoveries made by
medical students [7].
The World Federation for Medical Education (WFME)

has listed two standards in relation to medical student
research in its 2015 ‘Global Standards for Quality Im-
provement in Medical Education’ [8]. The WFME
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standards incorporate global medical education expert
consensus on the best practice minimum requirements
(see basic standard definition below) and standards for
quality improvement (see quality development standard
definition below):
Basic standard: The medical school must throughout

the curriculum teach the principles of scientific method,
including analytical and critical thinking, medical re-
search methods and evidence-based medicine.
Quality development standard: The medical school

should in the curriculum include elements of original or
advanced research. Elements of original or advanced re-
search would include obligatory or elective analytic and
experimental studies, thereby fostering the ability to par-
ticipate in the scientific development of medicine as pro-
fessionals and colleagues. [8]
In 2012, The Association for Medical Education in

Europe (AMEE) produced a guide ‘Developing research
skills in medical students’ which recommended that
every medical student should understand research
methods and the benefits that research brings to their
profession [9]. This guide concluded that understanding
of research can be greatly enhanced by encouraging the
active participation by students in research activities.
This correlates with the WFME’s 2015 quality improve-
ment standard. Regulators of medical curricula encour-
age research. For example, in the UK, in its Outcomes
for graduates the General Medical Council states under
the Clinical research and scholarship outcome that
“Newly qualified doctors must be able to apply scientific
method and approaches to medical research and inte-
grate these with a range of sources of information used
to make decisions for care”[10]. Little data has been col-
lated on how medical degree curricula may address this
issue. This scoping review looks to address this know-
ledge gap by specifically examining options to engage
students in elements of original research, in terms of
’doing research’ rather than ‘using research’ as discussed
by the Thematic Network on Medical Education in
Europe (MEDINE2) in ‘Tuning of Research Competencies
in Europe’ for the bachelor component of the Bologna
Cycle [11].
Previously in 2015, Amgad et al. published an inte-

grated mixed methods systematic review and meta-
analysis about medical students’ participation in research
[5]. Their main objectives were to examine the short-
and long- term influence of curricular and extracurricu-
lar undergraduate medical research on the scientific
productivity and career choice of medical students.
For this review, we examined both intercalated and

non-intercalated degree options because such options
are an intrinsic part of some medical degree pro-
grammes. Intercalated degree options have been previ-
ously reported [12, 13], but not in the context of what is

available or undertaken by students who do not
complete an intercalated programme. Jones et al’s sys-
tematic review covered intercalated bachelor degrees
(but not intercalated masters and PhDs). Their main ob-
jective was also to measure the effect (in their case, in-
tercalated bachelor’s degrees) on medical student
performance and careers.
Active involvement in research may be a positive

component of undergraduate medical curricula [5, 12]
with benefits that may outweigh negative consider-
ations as described by Simunovic. Simunovic sug-
gested that the majority of medical schools may
emphasise student research as an important part of
their undergraduate curriculum and that few attempts
to elaborate the rationale for such reasoning have
been made [14]. Pragmatic considerations of research
participation include their impact on medical school
applications, their effect on the medical curriculum,
their costs, the availability of mentors, and their ef-
fects on the school’s educational culture [15]. Cheung
questioned the benefits of active research to students
and some of their motivations behind doing it [16].
He discussed findings by Pathipati et al. looking at
student motivations for doing research [17]. They sur-
veyed students in five medical schools in the US that
have highly regarded research programs. Of the 328
respondents, the most common reasons students take
years off for research were found to be: “increase
competitiveness for residency application” (32 %),
“time to pursue other opportunities” (24 %), and “aca-
demic interest” (23 %). Issues also discussed by
Cheung in his commentary included relatively low
publication rates of students in ‘good’ journals and
the pressure of academic publishing for medical stu-
dents from a student’s perspective. The benefits of
student medical journals such as the Student BMJ
were also discussed but so too was a possible com-
promise in the quality of articles because of the need
to accommodate inexperienced researchers.
Given the potential benefits and disadvantages of

medical student research, we carried out this scoping
review to map the options available to promote ‘active
research’, examine their distribution and outcomes
reported.

Aims
The primary aim was to describe educational activity
that involved actively conducting research (‘doing re-
search’) for students on pre-registration medical degree
programmes. A secondary aim was to describe the
associated benefits and challenges of involving medical
students in original research and to explore if there is
enough evidence to support an emphasis on medical stu-
dent research in curricula.
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Methods
A scoping review is defined as ‘a type of research synthe-
sis that aims to map the literature on a particular topic
or research area and provide an opportunity to identify
key concepts; gaps in the research; and types and
sources of evidence to inform practice, policymaking,
and research’ [18]. The protocol was designed prior to
the scoping review. The framework developed by Arksey
& O’Malley (Arksey & O’Malley, 2005) was utilised to
conduct a rigorous and methodical search of the current
literature. A consultation with stakeholders was then in-
corporated as advised by Levac [19].

Stage 1: Identifying the research question
What curriculum initiatives are described in published
literature that involve medical students doing original or
advanced research?
The principal focus of our research was to examine

the curriculum initiatives to enhance original or ad-
vanced research skills acquisition on Pre- registration
Medical Degree Programmes. For this purpose Amgad
and colleagues’ 2015 definition of a medical student was
employed, which considers a “medical student” as any-
one who is enrolled in the core medical school program,
regardless of program duration, and whose graduation
would guarantee the degree Bachelor of Medicine, Bach-
elor of Surgery (MBBS) or its equivalent (MD, in the US,
for example)[5].

Stage 2: Identifying relevant studies
In the first instance, an initial search of PubMed was
conducted with an analysis of text words contained in
the title and abstract, and of the index terms used to
describe the article. Four team members (CC / WC /
JL / DS (librarian)) discussed the search terms. This
initial search strategy identified 1011 studies of which
44 were selected to be read in full (see Fig. 1- PRIS
MA -SCR). Then, a second search using all identified
keywords and index terms was conducted across all
included databases: PubMed, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Psy-
cINFO, EMBASE, Scopus, Web of Science and ERIC
(see Table 1).

Stage 3: Selection of studies
Consistent with the approach adopted by Arksey and
O’Malley [20], our initial review of citations in
PubMed indicated that the search strategy had identi-
fied 967 (1011-44) studies that were subsequently
considered not relevant to the research question. As a
result, the authors also had to devise some criteria
post hoc in addition to the original inclusion and ex-
clusion criteria in our protocol, that we could then

apply to all the citations to determine their relevance.
It was therefore an iterative process (see Table 2).

� A ‘PICO’ (population, intervention/exposure,
comparison, outcome) analysis was carried out to
facilitate identification of studies and develop the
focus and scope of the review.

� The first author (CC) reviewed all 342 full text
articles deemed eligible for the review. The second
author (GM) reviewed 36 of the 342 full text
articles. These 36 articles were articles in which CC
was unsure if they met the inclusion criteria from
the protocol. The authors could not reach
agreement on whether seven articles should be
included / excluded in the final review. Clarification
was sought from the last author (WC) and
agreement on which articles to include in the final
review was reached.

After abstract and title screening, 332 papers were se-
lected to be read in full. Having read the articles in full,
ten additional articles were selected from reviewing the
reference lists of selected studies and a collaborative
website listing publications on ‘scholarly concentration
programs’ in the USA [21]. (342). A total of 222 articles
were ultimately excluded after analysis (see Fig. 1- PRIS
MA -SCR). The search process was guided by the PRIS
MA Extension for Scoping Reviews ( PRISMA -SCR)
[22]. It maps out the number of records identified, in-
cluded and excluded, and the reasons for exclusions. As
this was a scoping review, the literature inclusion was
broad. Ultimately 120 articles were selected for inclusion
in this scoping review – 26 were related to intercalated
degree options and 94 non intercalated degree options
(see Fig. 1- PRISMA -SCR).

Stage 4: Charting the data
The data was charted using Microsoft Excel and a ‘de-
scriptive- analytical’ method within the narrative trad-
ition was applied. The data extracted from each paper
included:

� Author(s), year of publication, types of studies, study
location.

� Main active research option described.
� Main outcome measure / other outcomes measures.
� Key results.
� Aim(s) of the study.

Stage 5: Collating, summarising and reporting the results:
After subdividing into ‘Intercalated Degree’ and ‘Non in-
tercalated Degree’ options, the year of publication, study
location, aims for doing the study, main active research
option and main outcome measure involved were
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collated for the included studies. With regards to study
location, we included the 2020 World Bank definition of
countries’ incomes as a proxy of medical school
resources[23].
As these are a heterogeneous group of studies and

outcomes, we have attempted to map the results into
categories; one main outcome was included per study
for this paper but some studies did have several out-
comes which we have recorded. We chose the outcome
measure that we felt the authors had highlighted as the
main outcome measure. Thematic analysis was con-
ducted for the key results for both the non -intercalated
degree and intercalated options. The initial thematic
analysis was completed by the first author (CC) using

Braun and Clarke’s framework [24]. Steps 4 and 5 of the
framework were then undertaken by the first, second
and last author.

Stage 6: Consultation
Healthcare education experts were consulted in relation
to the scoping review findings in line with recommenda-
tions by Levac et al[19].

Results
120 articles met the inclusion criteria and were selected
for inclusion in the review, of which 94 related to non-
intercalated degree options and 26 related to intercalated

Fig. 1 Identification of papers for inclusion in review using ‘PRISMA Extension for Scoping Reviews’ (PRISMA -SCR)
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degree options. Results are listed for both the non-
intercalated and the intercalated degree options below.

Non-Intercalated Degree Options (N = 94)
The identified studies were published from 1976 to
2018. More of the selected studies were published in re-
cent years with one being published in the 1970 s, five
being published in the 1980 s, six in the 1990 s, 26 in
the 2000 s and 56 since 2010. There was a wide geo-
graphical distribution of non-intercalated active research
options. The majority were in the United States (40/94,
43 %) and the UK (7/94, 7 %). Several of the identified

studies were from South America, the Middle East and
Africa (see Table 3). In this table, we also included the
World Bank definition of countries’ incomes as a proxy
of medical school resources [23].

Types of studies
Most of the included studies were original research arti-
cles describing the active research option or the out-
come of the active research option. This scoping review
identified one randomised control trial in which some
students undertook active research in pharmacology and
compared various outcomes in this cohort to the other
cohort who undertook the traditional pharmacology cur-
riculum [25].

Aims of selected papers
There was heterogeneity in the aims of the selected
studies. The top three aims were: to describe the
programme experience (36/94; 38 %), to assess the im-
pact of the research initiative on students (20/94; 21 %),
and to describe the research output of the initiative (17/
94; 18 %) (see Table 4).

Main active research option described
The most described research option was elective re-
search projects (a mixture of elective summer research
projects and elective projects at other times of the year)
followed by mandatory research projects at various
stages of the medical curriculum. Other options in-
cluded clinical audits incorporating research skills (see
Table 5).

Table 1 Refined search terms used

“Active research” OR “original research” OR “research project*” OR
“research activit*” OR “research stud*” OR “special study option*” OR
“special study component” OR “research elective*” OR “Doing research”
OR “research skill*” OR “research competenc*” OR “translational medical
research” OR “scholarly activity program*” OR theses OR
“Research“[Mesh:NoExp] OR “Translational Medical Research“[Mesh] OR
“Academic Dissertations” [Publication Type] OR “Academic Dissertations
as Topic“[Mesh]

AND

“Medical student*” OR “student doctor*” OR “Students, Medical“[Mesh]

AND

“concurrent degree*” OR “combined degree*” OR “structured doctoral
program*” OR “research degree*” OR “dual degree*” OR “intercalated
degree*” OR “intercalated masters” OR “Medical curricul*” OR “Medical
Degree Program*” OR “Medical Education” OR “Medical Program*” OR
“Medical Degree” OR “MB Program*” OR “MB Degree Program*” OR
“Bachelor of Medicine Degree Program*” OR “Bachelor of Medicine
Program*” OR “MD Degree Program*” OR “Doctor of Medicine Degree
Program*” OR “Doctor of Medicine Program*” OR “Pre-registration
Medical Degree Program*” OR “Pre-registration Medical Program*” OR
“Bachelor component of Bologna Cycle” OR “Education, Medical“[Mesh:
NoExp] OR “Education, Medical, Undergraduate“[Mesh]

Table 2 Inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

Population • Medical students
• Medical curriculum developers

• Postgraduate and/or non-medical students

Intervention • Curriculum initiatives that describe elements of original
or advanced research as per WFME 2015 definition

• Curriculum initiatives that involve data collection by
medical students

• Curriculum initiatives that pertain to WFME Basic Standards
• Non-MB curriculum initiatives
• Student Led Initiatives

Outcomes • Academic performance
• Demonstration of objective active research skills
acquisition by the medical students

• Feasibility issue discussion
• Inspired students to do further research
• Objective improvement in students research skills
• Output of active research
• Report curriculum developers’ motivations for active
research curriculum initiatives

• Report student motivations for doing research
• Self-reported active research skills acquisition by the
medical students

• Sufficient description of the active research initiatives

• Insufficient description of the active research initiatives (i.e., not enough
description of the research initiative for it to be reproduced by another
medical school)

Study type • Studies in the published literature in English / French /
Spanish

• Studies in other languages apart from English / French / Spanish
• Letters / Opinion papers
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Key findings reported of non-intercalated options
The outcome measure most recorded was output of
active research (publication rates, conference presen-
tations) (36/94, 38 %). The next area reported was a
quality measure of the primary studies which has
been labelled as ‘sufficient description of the active
research method’ (26/94, 28 %). We defined this as
the ability of another medical school to reproduce the
research initiative from the description given by the
authors. (see Fig. 2).

Intercalated Degree Options (N = 26)
The selected studies were published from 1985 to 2018.
More of the selected studies were published in recent years
with two being published in the 1980 s, one in the 1990 s,
seven in the 2000 s and 16 since 2010. There was less geo-
graphical variation in the location of the intercalated de-
grees studies / authors with most being in the UK followed
by the USA. As US medical programs are graduate entry
(‘MD’), the included studies from the USA described inter-
calated masters (two) and PhDs (four). (see Table 6).

Table 3 Geographical distribution of non-intercalated studies / authors and World Bank definition of countries’ incomes as a proxy
of medical school resources 2

Country Frequency
N = 94
n (%)

World Bank Income
Economy Classification

United States 40 (43 %) High Income

UK 7 (7 %) High Income

Australia 5 (5 %) High Income

The Netherlands / USA 3 (3 %) High Income

Sweden 3 (3 %) High Income

Canada 3 (3 %) High Income

India 3 (3 %) Lower Middle

Germany 3 (3 %) High Income

Malaysia 3 (3 %) Upper Middle

Turkey 2 (2 %) Upper Middle

Norway 2 (2 %) High Income

Other: Argentina, Australia / USA, Chile, Croatia, Germany / Croatia, Greece / UK, India / Malaysia,
International, Ireland, Ireland / Malaysia, Japan, New Zealand, Pakistan, Portugal, Russia, Saudi Arabia, South
Africa, Spain, UAE, West Indies

1 (1 %) Varies

Table 4 Aims for non-intercalated papers

Aims Frequency (Total = 94)
n (%)

To describe program experience 36 (38 %)

To assess impact / satisfaction of research initiative on students 21 (22 %)

To describe research output 17 (18 %)

To evaluate student attitudes to research 4 (4 %)

To examine the effect of undergraduate research on career 3 (3 %)

To stimulate student interest / increase recruitment to research 3 (3 %)

To try and increase trainees in a specialty by exposing them to research 2 (2 %)

To describe curricular content / guide curriculum design 2 (2 %)

To try and synthesise published studies on medical student research 1 (1 %)

To look at student motivations for research 1 (1 %)

To investigate research opportunities for medical students 1 (1 %)

To describe research options available 1 (1 %)

To discuss reasons for failure of research theses 1 (1 %)

To develop research capacity for all students 1 (1 %)
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Table 5 Non-intercalated Active Research Options Frequency (94)

Research Option Frequency (Total = 94)
n (%)

Mandatory Research Project(s) 40 (43%)

Mandatory research project (Longitudinal) 9 (10 %)

Mandatory research project (Various points in curriculum) 11 (12 %)

Mandatory research project (Final year) 5 (6 %)

Mandatory research project (Year 5) 1 (2 %)

Mandatory research project (Year 4) 3 (4 %)

Mandatory research project (Year 3) 4 (5 %)

Mandatory research project (Year 2) 3 (4 %)

Mandatory research project (Year 1) 3 (4 %)

Mandatory research project (Four weeks, not stated when in curriculum) 1 (2 %)

Elective Research Project(s) 42 (45%)

Elective research project (Summer) 19 (21 %)

Elective research projects (Timing unspecified / varies) 18 (20 %)

Elective research project (Longitudinal) 3 (4 %)

Elective research project (One year) 2 (3 %)

Mandatory and elective project(s) 7 (8%)

Mandatory and elective project(s) 7 (8 %)

Unclear if mandatory or elective research project 1 (2%)

Unclear if mandatory or elective 1 (2 %)

Audit project 3 (4%)

Mandatory audit project 1 (2 %)

Elective audit project 2 (3 %)

List of options available in the ‘research projects section’ 1 (2%)

Various options 1 (2 %)

Fig. 2 Key findings of non-intercalated active research options
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Main intercalated degree described
The most common intercalated degree described in the
studies was an intercalated bachelor’s degree (14 papers),
with intercalated BSc being most frequently described,
followed by an intercalated PhD (six papers) (see
Table 7).

Key findings reported
Discussions on feasibility and output of the intercalated
degrees (publication rates / conference presentations)
were reported most (5/26, 19 % each) (see Fig. 3).

Analysis of non-intercalated degree options key findings
– outcomes, quality measure and themes.
Outcomes: (using Kirkpatrick criteria [26])
Thirty-six papers reported output of active research op-
tions (Kirkpatrick results criteria) of which 17 discussed
both student publications and student presentations at
conferences, 16 discussed student publications and three
discussed student presentations at conferences.
Seventeen papers described medical students’ self-

reported skills acquisition (Kirkpatrick reaction criteria).
In nine of these papers, students reported an increase in
their research skills or knowledge and in two of which
students reported an increased awareness of their re-
search identity / thinking as a scientist [27, 28].
Three studies carried out pre and post tests on the

students’ research knowledge. There was an objective
improvement in students’ research skills in all three
studies (Kirkpatrick learning criteria). A different instru-
ment was described in each of the three studies. [29–31]

Quality measure of primary studies: Sufficient description of
active research option
Not all included papers had definite outcome measures
recoded. 26 of them were included as they were rated to
have had a sufficient description of the active research
option. We defined this as the ability of another medical
school to reproduce the research initiative from the de-
scription given by the authors. Papers were included if
they included data such as the stage in the curriculum of
the research option, duration of the option, the number
of students taking part, research training given to stu-
dents, discussed resources needed, student evaluation
and assessment of the option(s). Not all papers in this
group of papers had all these categories. For this group
of papers, student-rated positive satisfaction with the re-
search option was the predominant measure (12/25,
48 %). One study reported that students rated the experi-
ence lower than the teaching physicians involved [32].

Themes: Feasibility, mandatory versus elective research,
time taken to do research and student research offices
Eight papers discussed feasibility issues or barriers to
students doing research. A cross sectional study in 2016
looked at identifying underlying causes for failure of
medical thesis projects and the constantly high drop-out
rate in Germany from the supervisors’ perspective (re-
sponse rate to the study was 29 %). The authors found
that both thesis supervisors and medical students felt ill
prepared for their roles in the process of a medical dis-
sertation.[33]. Murdoch-Eaton et al’s 2015 mixed-
method study across five medical schools found that stu-
dents identified practical difficulties in preparation be-
fore the project commenced, including time
commitment and applying for ethical committee ap-
proval, as potential impediments to choosing a project
that might provide research [34].
There was a comparable number of papers reporting

on mandatory or elective research projects in the 94 non
intercalated studies, and neither approach found to be
preferable. In a 2017 qualitative study comparing the im-
pact of elective versus required medical school research

Table 6 Geographical distribution of intercalated studies / authors* and World Bank definition of countries’ incomes as a proxy of
medical school resources

Country Frequency (Total = 26) World Bank Income Economy Classification

UK 13 (50 %) High Income

USA 6 (23 %) High Income

New Zealand 3 (12 %) High Income

Australia 2 (7 %) High Income

Chile * author 1 (4 %) High Income

Germany 1 (4 %) High Income

Table 7 Intercalated Degree Frequency

Intercalated Degree Type Frequency (Total = 26)

Intercalated Bachelor’s degree 14 (54 %)

Intercalated PhD 6 (23 %)

Intercalated Masters 4 (15 %)

Intercalated degrees various 2 (7 %)
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experiences on career outcomes, researchers found that
although completion of research at medical school cor-
related positively with current research involvement, a
pre-existing passion for research was the greatest pre-
dictor for a career as a physician scientist (p = 0.008).
Their study found that students who were primarily mo-
tivated by curricular requirement were less likely to pur-
sue additional research opportunities. They reported
that students who recalled positive medical school re-
search experiences were more likely to pursue post-
graduate research. The response rate to this study was
low at 11.5 %. [35]
There was also a discussion about the issues in re-

lation to mandatory theses in Germany [33, 36]. In
the Diez paper, issues discussed by the authors in-
cluded their thoughts on time pressures during med-
ical school, how the dissertation was felt to be
irrelevant to clinical practice and their perception that
many projects were poorly designed. They discussed
evidence from Germany that conducting research can
delay graduation and may affect clinical skills because
students working on projects attend fewer clinical
teaching sessions and may not spend sufficient time
preparing for examinations.
Dyrbye and colleagues found that prolonging the

break from medical studies to do an intercalated de-
gree / research for more than a year can have detri-
mental effects on student performances in clinical
exams [37] and in a second paper found that shorter
experience seemed to yield outcomes similar to longer
experiences [38].
Several medical schools have developed ‘Student re-

search offices’ in order to facilitate participation in
extracurricular research [39, 40]. Tuncel et al. dis-
cussed ‘Student research clubs’ in a Turkish Medical
School [41].

Analysis of key findings of intercalated degree options –
outcomes and ‘novel’ intercalated degree theme.
As previously discussed by Jones and Amgad in their
systematic reviews [5, 12], the effect of doing an interca-
lated degree on medical student performance and ca-
reers was the most featured outcome measure.

Outcomes: Performance and student perspective on
intercalating
Eight of the included 26 papers had publication rates,
academic performance or careers in academic/research
posts as a proxy measurement of the success of their re-
spective intercalated degree programmes (Kirkpatrick re-
sults criteria). Five of the included 26 papers discussed
the student perspective on doing intercalated degrees
(Kirkpatrick reaction criteria). The top two motivations
for planning to doing intercalated degrees in Agha et al’s
study of 358 second-year medical students in London
were career prospects and ‘a chance to gain publica-
tion’[42]. Park et al. found in their study in New Zealand
of graduates who had completed an intercalated BSc
from 1972–2005, that an interest in a career in research
and academic medicine was the most commonly cited
reason for undertaking an intercalated degree [43].
Stubbs et al. in their two centre cross sectional study in
Bristol and Sheffield Medical Schools found that the par-
ticipating students clearly valued the intercalated degrees
and felt they gained a substantial advantage over their
peers as well as skills helpful for their future careers
[44].
Negative student perspectives on intercalated degrees

included Agha et al’s findings that those who didn’t opt
to intercalate cited financial (72 %) and time costs (44 %)
and lack of interest in doing research (48 %) as the main
reasons given [42]. Nicholson et al. reported in their
study in Aberdeen that the most common reason

Fig. 3 Key findings of intercalated degree options
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students opted not to intercalate was because they did
not want to have another year of study (69.6 %) or incur
more debt (51.9 %)[45].
Eighty per cent of respondents in the study by Park

et al. encountered some problems during the interca-
lated year, with the most common reported being loss of
contact with friends in the medical course [43]. There
was a small number involved in this study (30 / 50
responded).

Theme: More ‘novel’ intercalated degrees than traditional
intercalated BSc
An intercalated BSc [46, 47] and Masters [48] in primary
care were discussed. Jones et al. felt that intercalated de-
grees could be aimed at a broader group of students
than those wanting teaching hospital consultant posts or
laboratory based science careers. Elwood et al. discussed
the community health option of a mandatory BSc in
Nottingham as an alternative to the more traditional BSc
[49]. Muir et al. described a medical education interca-
lated BMSc in Dundee in which students enhanced their
learning through collaboration and opportunities gaining
a better appreciation of the roles and responsibilities of
staff roles and academic clinicians [50]. Pearson et al. de-
scribed an intercalated BSc which involved students
doing field research in foreign, lower income countries
[51]. Stellman et al. discussed a one-year Master’s of
Public Health that students took between their third and
fourth years in New York [52]. Menger et al. discussed
an intercalated MB / PhD programme in Germany in
which students perform a PhD thesis on a surgery-
related research topic in their 6th year as a culmination
of a research program from the third year [53]. The aim
of this programme is to increase the number of surgeon
scientists.

Discussion
Key findings
This scoping review has mapped the various options
available to medical schools to enhance research experi-
ences for medical students which range from mandatory
intercalated degrees to elective research projects.
There was heterogeneity in the context and method-

ologies of the included papers, and few involved experi-
mental design. The main outcomes reported for the
non-intercalated degree options were student research
output and self-reported research skills acquisition by
medical students. Miscellaneous themes pertained to
feasibility issues and whether opportunities to ‘do re-
search’ should be mandatory or optional for medical stu-
dents. For the intercalated degree options, the three
main areas discussed were descriptions of more ‘novel’
intercalated degree options than the traditional BSc,

student perspectives on intercalating and the effect of
intercalating on medical student performance and
careers.

How findings relate to other literature
Any changes to a medical curriculum need to be consid-
ered in light of rapidly evolving health system needs,
structure and performance. The past number of years
have seen a wave of calls for curriculum reform, new ac-
creditation standards and regulatory requirements [54].
The century old paradigm of “2 + 2” basic science and
clinical clerkship and even discipline-based education
have been challenged.
Studies to date that have synthesised research oppor-

tunities for medical students [5, 12] have focused on
medical student exam performance and career progres-
sion which did show an overall positive effect. Amgad
et al. discussed the fact that students are deterred by
practical difficulties, including the lack of opportunities
and funding. The concerns of Cheung, Parsonnet and
Dyebye in relation to medical student research were dis-
cussed earlier in this paper and include cost, mentor
availability, student motivations for doing research, po-
tential detrimental effects of time out from clinical stud-
ies and quality of medical student publications [15, 16,
37]. Transferable skills such as communication, team-
work, problem solving and networking that students can
develop when students do research are key to the devel-
opment of future doctors but are harder to measure
[55]; however, these are also valuable attributes for fur-
ther investigation.
More work needs to be done to ascertain whether op-

portunities to ‘do research’ should be mandatory or op-
tional in a medical curriculum, as based on current
research, flexibility is probably appropriate. Concerns
have been raised about the detrimental effects
mandatory theses may have on medical students [33,
36]. An important area to consider regarding flexibility
includes the individual medical school’s resources. Using
World Bank definitions of countries’ incomes, we noted
that there were fewer selected studies from medical
schools in lower-middle- and low-income countries,
where student involvement in original research may not
be the priority to address local healthcare needs in these
curricula. However, a paper by Salloum et al. found that
there appeared to be the same appetite in medical stu-
dents to do research from high and lower income coun-
tries [56].
In some higher income countries with more resources,

an emphasis has been put on medical student research
experience by governments to try and increase the num-
ber of physician- scientists. For example, in the US, the
National Institutes of Health (NIH) sponsored Medical
Student Research Fellowship Programmes [6]. An
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example from Europe is the Norwegian Medical Student
Research Programme, which is a Norwegian government
led initiative initiated in 2002 in response to a falling
number of doctors recruited to medical research in
Norway in the 1990 s [57]. The authors reported that
this Medical Student Research Programme had led to an
increase in the recruitment of graduated physicians to
medical research in Norway.
Equally, the profile of medical course student popu-

lations (e.g., undergraduate entry versus graduate
entry medical students) has a bearing on a medical
school’s curriculum. Accelerated, graduate-entry medi-
cine courses tend to have particularly full curricula
and these students may have prior research experi-
ence in a previous degree [58]. Consideration also has
to be taken into account of the effect of time
allocated to research and potentially detrimental per-
formances in clinical examinations, as mandatory re-
search may therefore not be suitable for all students
[37]. Medical schools can also nurture student in-
volvement in research by supporting student led ini-
tiatives such as student led research conferences,
research clubs and student medical journals [59].

Methodological considerations
This scoping review approach has several limitations.
Scoping reviews do not formally evaluate the quality of
evidence and often gather information from a wide
range of study designs and methods [60]. By design, the
number of studies included in this review process was
thus sizeable, and the results could not be synthesised
into distinct outcomes. Only one main outcome was re-
corded per study for summarising for this paper, this
could have introduced bias. As with other scoping re-
views, the authors have not provided a synthesised result
or answer to a specific question, but rather provided an
overview of the available literature on ‘doing research’
options available to medical schools.
The heterogeneity of included papers makes it difficult

to draw conclusions on our study aim to explore options
available to medical schools but heterogeneity as a re-
view outcome is common to other medical education
literature reviews [61, 62]. The published studies en-
countered in this scoping review reported more positive
than negative outcomes in relation to active student re-
search activities. The authors are aware that this may be
affected by publication bias, resource availability and to
the difficulty of putting a net value on the overall benefit
of active research involvement of medical students, given
the heterogeneity of the studies and outcome measures
published from research output to students’ self-
reported research self-efficacy Kappa scores were not
carried out.

Implications for research, education, practice and policy
Further research is needed to ascertain if ‘doing research’
options should be more emphasised in medical curricula.
By describing the research experiences available, we have
provided a possible starting block to evaluate the effect-
iveness of the research experiences offered to medical
students. Evaluating the effectiveness of the research op-
tions may help shape medical education policy on re-
search and medical workforce planning in the training of
physician scientists. Consideration could be given to
using Theory Based Evaluation (TBE) to measure ‘suc-
cess’ of research initiatives for students [63, 64]. For
now, flexibility is probably appropriate depending on a
medical school’s resources, curriculum, educational cul-
ture and population needs.

Conclusions
We have described educational activity that involved ac-
tively conducting research (‘doing research’) for students
on pre-registration medical degree programmes with
elective research projects being the most common de-
scribed in the selected studies. The studies included in
this review reported more positive than negative out-
comes in relation to active student research activities.
Positive findings included research output, research self-
efficacy and career development. At the same time cost,
mentor availability, student motivations for doing re-
search, potential detrimental effects of time out from
clinical studies and quality of medical student publica-
tions need to be considered.
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