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Abstract
Objectives The medical field is facing a physician–
scientist shortage. Medical schools could contribute to
developing physician–scientists by stimulating student
involvement in research. Studies have examined
motivation for research as a key parameter of success.
However, previous studies did not investigate if students
act on their self-reported motivation. The aim of this
study is to examine if motivation for research of medical
students is related to actual research involvement.
Furthermore, this study distinguishes intrinsic (IM)
and extrinsic motivation (EM) for research and aims to
investigate if a type of motivation matters in the relation
between research motivation and involvement.
Design and setting Prospective cohort study in which
students were surveyed at the start of medical school and
reported IM and EM for research, self-efficacy, perceptions
of research and curiosity on a 7-point Likert scale. One
year later, students involved in research were identified.
Logistic regression was used to examine influences of IM
and EM on research involvement.
Participants All undergraduate medical students starting
at one medical school in the Netherlands in 2016. In total,
315 out of 316 students participated (99.7%), of whom 55
became involved in research (17.5%).
Main outcome measure Research involvement, which
was operationalised as the enrolment of students in the
research-based honours programme or the involvement
of students in voluntary research activities outside of the
regular curriculum.
Results Students with higher levels of IM were more
often involved in research (OR 3.4; 95% CI 2.08 to 5.61),
also after adjusting for gender, age, extracurricular high
school activities, self-efficacy, perceptions and curiosity
(OR 2.5; 95% CI 1.35 to 4.78). Higher levels of EM
increased the odds of research involvement (OR 1.4; 95%
CI 0.96 to 2.11). However, the effect of EM disappeared
after adjusting for the above-mentioned factors (OR
1.05; 95% CI 0.67 to 1.63). Furthermore, the effect of IM
remained after adjusting for EM, whereas the effect of EM
disappeared after adjusting for IM.
Conclusions Our findings suggest that the type
of motivation matters and IM influences research
involvement. Therefore, IM could be targeted to stimulate

Strengths and limitations of this study
►► This

is the first prospective study among
medical undergraduates to investigate if self-reported
motivation for research leads to actual research
involvement.
►► Our study investigates if students act on their
self-reported motivation for research, while other
studies mainly pose motivation for research as the
key outcome measure.
►► Previous research relies mainly on retrospective
data or a cross-sectional design from which
causality cannot be inferred.
►► This study includes nearly all medical students of
one single cohort (99.7%).
►► Our data were collected within a single institute
and generalisability beyond research-intensive
universities with the same structure as those in the
Netherlands need further study.

research involvement and could be seen as the first step
towards success in fostering the physician–scientist
workforce.

Introduction
Research is key in the advancement of medicine, lifelong learning and offering the best
possible patient care.1 2 Concerns have been
raised regarding the gap between research
and clinical practice, emphasising the small
quantity of clinical problems that are translated into research on the one hand, and
the lack of incorporating new scientific
knowledge into clinical practice on the
other hand.3–5 Physicians, who are involved
in both clinical practice and research (ie,
physician–scientists), play an essential role
in this process of translational research.
Physician–scientists have the unique ability
to move from ‘bench to bedside’, combining
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study, we established that students are highly motivated
for research when entering medical school and that
self-efficacy beliefs, perceptions of research and curiosity are important factors that influence motivation for
research.36
The question arises whether it is legitimate to pose
motivation for research as a key parameter of success
and if students act on their self-reported motivation for
research. If the pre-eminent goal is to cultivate the next
generation of physician-scientists by stimulating students’
motivation for research, it is important to examine
whether motivation for research leads to actual research
involvement. If so, stimulating motivation for research
could be seen as the first step to cultivate future physician–scientists. However, little if any attention has been
paid to whether motivation for research actually results in
getting involved in research.
Therefore, the aim of this study is to investigate whether
motivation for research is the first step towards success
in fostering the physician–scientist workforce, by examining to what extent intrinsic and extrinsic motivation
for research among first-year medical students influences
involvement in research during medical school.

Methods
Participants
This prospective cohort study followed all medical undergraduate students starting medical school in 2016 at
Leiden University Medical Centre (LUMC). All first-year
medical students were asked to participate in this study
and surveyed at the start of medical school in 2016. Data
were collected on involvement in research in their second
year of medical school. In the Netherlands, eight medical
faculties (ie, academic hospitals) provide students with
medical training. All faculties developed their educational
programme in line with the Dutch National Blueprint for
Medical Education. The faculties are comparable in the
structure of their educational programme, with 6 years of
undergraduate medical study. The LUMC is one of eight
academic hospitals.37
Materials and definitions
In order to survey first-year medical students, we modified existing and validated scales,31 38–42 by adjusting
them to the medical education setting and focusing on
research activities. The 7-point Likert type questionnaire
(online supplementary appendix A) consisted of 33 items
with a range from 1 (totally disagree) to 7 (totally agree).
The independent variable motivation for research was
divided into two types of motivation: intrinsic and extrinsic
motivation. Intrinsic motivation was defined as being
motivated to conduct research out of one’s own interest
or enjoyment. Extrinsic motivation was defined as being
motivated to conduct research because it is rewarding, for
instance, for future training and career opportunities. We
measured intrinsic motivation with five items based on
the Interest/Enjoyment Scale and extrinsic motivation
Ommering BWC, et al. BMJ Open 2019;9:e028034. doi:10.1136/bmjopen-2018-028034
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both clinical and scientific insights. Therefore, physician–scientists can bridge the gap between research and
practice.3–7 The importance of physicians who conduct
research is reflected in the adoption of this competency in
frameworks like the Canadian Medical Education Directives for Specialists and the US Accreditation Council for
Graduate Medical Education.8 9 Furthermore, different
programmes have been initiated to secure a pathway
in which medical graduates can build scientific careers,
like internationally known MD-PhD programmes and,
for instance, the National Institute for Health Research
(NIHR) Academic Clinical Fellowship scheme in the
UK.10
However, concerns have also been raised about the
future of academic medicine. Despite the well-known
and increasing importance of physician–scientists, the
medical field is facing an international shortage of physician–scientists. A declining interest in academic careers
combined with an ageing physician–scientist workforce
poses a serious threat.7 11–19
Inspiring medical students for a research oriented
career at an early stage has been suggested as a possible
solution to reverse the decline in physician–scientists.
Stimulating engagement of medical students in research
during medical school could contribute to the development of future physician–scientists.12 14 20 This is reflected
in the emergence of research-related courses in the curriculum and extracurricular research programmes within
many medical schools, as a means to provide students
with research experiences.4 7 15 16 21–24 Active participation of students in research could help to recognise and
develop talent. Moreover, it could trigger enthusiasm and
motivation among the medical students.25–27
Previous studies have suggested that student participation in research is associated with involvement in
research during professional practice.12 24 28 29 Furthermore, many motivational theories describe prerequisites of motivation. For instance, social cognitive theory
emphasises that motivation is based on self-efficacy
beliefs (ie, the beliefs someone has about their ability
to accomplish a certain outcome),30 and the self-determination theory (SDT) describes autonomy, competence and relatedness as three basic psychological needs
fundamental to intrinsic motivation (ie, doing a certain
activity out of pure interest or enjoyment).31 Next to
intrinsic motivation, SDT introduces extrinsic motivation
(ie, doing a certain activity because it is rewarding) as
well. However, according to SDT, intrinsic motivation is
of better quality as it promotes deep learning, academic
performance and feelings of well-being.31 Subsequently,
previous studies investigated motivation as an outcome
measure, describing student motivation or interest for
research as the ultimate outcome.32–34 For instance, Vereijken et al investigated interest and motivation for research
after a curriculum change to strengthen research integration with education and showed that students’ motivation for research increased when research was integrated
more in the curriculum.35 Moreover, in our previous

Open access

Procedure
After composing and adjusting the questionnaire, we
translated the questionnaire from English to Dutch by
using the forward and backward translation procedure. We
pretested the questionnaire on ten second-year medical
students, after which we made minor adjustments to two
items. At the start of medical training in 2016, all first-year
medical students were approached by the first author in
a workgroup session. It was explained to students that
the study investigated scientific training during medical
school and that participation was voluntary. Furthermore,
students were informed that all data would be used for
research purposes and would be processed anonymously.
Ommering BWC, et al. BMJ Open 2019;9:e028034. doi:10.1136/bmjopen-2018-028034

Analysis
We used descriptive statistics to report gender, age and
previous educational experiences of the students. We
calculated Cronbach’s alpha to estimate the reliability of
the scales. We calculated mean scores for intrinsic motivation, extrinsic motivation, self-efficacy, perceptions of
research and curiosity (range 1–7). If students answered
more than 70% of the items of a scale, we applied mean
substitution for missing values (applied in 3.5% of
the students). To assess the influence of intrinsic and
extrinsic motivation for research at the start of medical
school (T1) on involvement in research in the second
year of medical school (T2), we used univariate logistic
regressions. Furthermore, we assessed the same relation
correcting for potential confounding factors gender, age,
extracurricular high school activities, self-efficacy beliefs,
perceptions of research and curiosity at T1 by using multivariate logistic regression. We present 95% CIs. We analysed all data using IBM SPSS Statistics V.23 for Windows.
Patient and public involvement
No patients involved.
Results
Of the 316 approached students, 315 students participated in this study (99.7%). This study consisted of 90
male (28.6%) and 225 female (71.4%) participants
with a mean age of 18.57 years (SD=1.37). Of the 315
students, 32 students (10.1%) participated in extracurricular high school activities that were not directly related
to research (eg, preuniversity college or following additional courses). Baseline scores of students on motivation,
self-efficacy, perceptions of research and curiosity can be
found in table 1. Cronbach’s alpha was calculated for the
scales of the questionnaire and ranged from 0.77 to 0.88.
In total, 55 students (17.5%) were identified as involved
in research in their second year of medical school: 50 were
enrolled in the research-based honours programme and
5 were involved in voluntary research activities outside
of the programme (ie, (bio)medical research). Logistic
regression analyses indicated that first-year students with
higher scores on intrinsic motivation for research were
more often involved in research in their second year
(OR 3.4; 95% CI 2.08 to 5.61). This means that for every
point a student scores higher on intrinsic motivation, the
odds of involvement in research were 3.4 times higher.
This effect remained quite strong and significant after
adjusting for gender, age, extracurricular high school
activities, self-efficacy, perceptions and curiosity (OR 2.5;
95% CI 1.35 to 4.78). First-year students with higher
levels of extrinsic motivation for research were more
often involved in research as well (OR 1.4; 95% CI 0.96 to
2.11). However, this effect disappeared after adjusting for
gender, age, extracurricular high school activities, self-efficacy, perceptions and curiosity (OR 1.05; 95% CI 0.67 to
1.63). An overview can be found in table 2. In addition,
the effect of intrinsic motivation for research remained
3
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with four items based on the Value/Usefulness Scale.
Both scales are part of the SDT questionnaires.31 38
The dependent variable involvement in research
was operationalised as the enrolment of students in
the research-based honours programme of the LUMC
and extracurricular research. The LUMC honours
programme is a voluntary, extracurricular programme
with a fundamental orientation towards research. The
programme starts in the second year of medical school
and has a duration of 2 years. The programme is open to
every medical student, as the selection is mainly based on
self-selection without institutional selection criteria.22 In
addition, information from a questionnaire administered
within the same cohort at the start of the second year
(response rate 95%) was used to identify students who
were conducting research on a voluntary basis outside of
the LUMC honours programme. In this questionnaire,
students were asked if they were conducting research
themselves. All students who were not enrolled in the
honours programme but still answered this question with
a ‘yes’ were approached by the first author to discuss the
nature of their research activities. Any kind of research
performed by a student within a medical department of
the hospital was deemed eligible. Thus, students were
seen as ‘involved in research’ if they (1) enrolled in the
research-based honours programme or (2) were identified as involved in voluntary research activities outside of
the regular curriculum and the research-based honours
programme.
Self-efficacy, perceptions of research and curiosity were
measured in the questionnaire and included in this study
as possible confounders. We measured self-efficacy with
nine items focusing on general self-efficacy, academic
self-efficacy and research self-efficacy. Of these nine items,
three items were based on the Dutch General Self-Efficacy scale,39 three items were based on the Academic
Efficacy Scale40 and three items regarding research self-efficacy were self-developed and designed based on the
previous six self-efficacy items. We measured perceptions
of research with five items of the students’ beliefs about
the value of research and learning scale from the Student
Perception of Research Integration Questionnaire.41
Lastly, we measured curiosity with ten items of the Epistemic Curiosity Scale.42
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Mean

SD

Min

Max

Cronbach’s α Sample item

Intrinsic motivation
Extrinsic motivation

5.49
5.66

0.73
0.80

2.8
3.0

7.0
7.0

0.79
0.77

Doing research is fun.
I think doing research improves my chances
for my preferred residency spot.

Self-efficacy

5.25

0.73

3.1

6.9

0.88

I feel I am competent enough to do research.

Perceptions of research

5.53

0.81

2.4

7.0

0.83

Curiosity

5.13

0.81

2.9

7.0

0.87

It is important for medical professionals to
have scientific skills.
I enjoy investigating new ideas.

*Based on a 7-point Likert scale.

strong and significant after adjusting for extrinsic motivation for research (OR 3.4; 95% CI 2.02 to 5.71). The
opposite was found regarding extrinsic motivation for
research, of which the effect disappeared completely
after adjusting for intrinsic motivation (OR 1.02; 95% CI
0.67 to 1.56). Thus, extrinsic motivation for research does
not add to the effect of intrinsic motivation for research
on research involvement.
Discussion
Intrinsic motivation for research at the start of medical
school has a strong effect on research involvement in the
second year, also after adjusting for gender, age, extracurricular high school activities, self-efficacy beliefs,
perceptions of research and curiosity. Extrinsic motivation influences research involvement on its own, but this
effect disappeared after adjusting for the above-mentioned factors. Furthermore, there is a strong effect of
intrinsic motivation, which remains after adjusting for
extrinsic motivation, while the effect of extrinsic motivation disappears after adjusting for intrinsic motivation.
Our findings suggest that the type of motivation plays
a crucial role in whether students act on their motivation and become involved in research. The findings are
in line with the SDT, which, in contrast to most motivational theories, emphasises the quality of motivation
instead of the quantity of motivation. SDT states that
higher levels of motivation are not necessarily related to
more advantageous outcomes if the motivation is of poor

quality. Extrinsic motivation is not fully internalised (ie,
doing a certain activity because of external pressure or
for a reward), whereas intrinsic motivation is self-determined (ie, doing a certain activity out of pure interest).
Thus, according to SDT, intrinsic motivation is of the best
quality and the optimal type of motivation. Moreover,
intrinsic motivation improves academic performance
and overall well-being.31 43 44 Our results contribute to the
idea that motivation is not one single construct and that
intrinsic motivation yields the most desirable outcomes.
Furthermore, our findings on the importance of intrinsic
motivation are also in line with a previous study regarding
career persistence in academic medicine. One of the
major themes in a scoping review focusing on factors that
influence career progression among clinical academics
was intrinsic motivation among these professionals.45
Multiple studies within the medical context investigated
possible reasons for students to pursue research-related
activities and suggested that medical students especially
feel the need to distinguish themselves from others in
order to gain a competitive residency spot.12 46 Research
is not only seen as a means to distinguish oneself from
others, but in some studies also proven to increase
the likelihood of matching success.47–49 Conducting
research with the aim to secure a competitive residency
spot is an example of extrinsic motivation for research.
Alberson et al describe this as an ‘accomplishment-related’ or ‘product-focused’ goal where students value the
product without valuing the process.50 Despite the known

Table 2 Effect of intrinsic and extrinsic motivation for research in the first year on performing research in the second year
of medical training: crude and adjusted for age, gender, extracurricular high school activities, self-efficacy, perceptions of
research and curiosity
Intrinsic motivation

Extrinsic motivation

OR

95% CI

OR

95% CI

Crude
Adjusted for age and gender

3.418
3.433

2.083 to 5.606
2.084 to 5.655

1.426
1.415

0.963 to 2.110
0.953 to 2.100

Idem+extracurricular high school activities

3.403

2.046 to 5.660

1.491

0.994 to 2.235

Idem+self-efficacy

3.341

1.863 to 5.992

1.297

0.850 to 1.979

Idem+perceptions of research
Idem+curiosity

2.790
2.536

1.509 to 5.160
1.346 to 4.778

1.105
1.046

0.714 to 1.710
0.671 to 1.631
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Table 1 Baseline characteristics of first-year medical students (n=315), reliability and sample items of the scales*
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in research in the future. Indeed, previous studies have
suggested that engagement in research during medical
training is related to involvement in research during
professional practice. Lopes et al reported that greater
research involvement during medical training was associated with the ambition to pursue a clinical academic
career.53 Amgad et al performed a meta-analysis and
reported that students who were engaged in research
during medical training were over three times as likely
to get involved in research during their future careers
and six times as likely to pursue an academic career.46
Brass et al studied the positions of alumni after participating in research during medical training and indicated
that around 80% of the graduates were working within
academia, of which 82% were still actively conducting
research.28 This supports the assumption that research
involvement during medical school is related to longterm research involvement. Therefore, we believe that
second-year research involvement as a result of early
intrinsic motivation could be seen as the first advancement in cultivating future physician–scientists.
To summarise, our findings suggest that motivation
for research could indeed be seen as a key outcome to
involve students in research. However, the type of motivation is essential. Therefore, mainly intrinsic motivation
for research could be posed as a legitimate key outcome
in medical education studies. To conclude, intrinsic
motivation should be stimulated in students in order to
promote research involvement and could indeed be seen
as the first step towards success to foster the physician–
scientist workforce.
This study comes with some limitations. First, this
study is a single-school study, which could impact the
generalisability of this study. However, we believe that
the LUMC is comparable to other institutes within the
Netherlands as our educational programme is structured in a comparable manner according to the Dutch
National Blueprint.37 Second, involvement in research
was partly operationalised as enrolment in the researchbased honours programme. The research-based honours
programme offers an individualised trajectory during
the second and third year of medical training. As the
programme is personalised and adjusted to different
needs of students, it is possible that students will differ
in the type and amount of research conducted during
this 2-year programme.22 Information regarding type
and amount of research conducted is not yet available
and thus not included in this study. Lastly, in line with
the SDT, we distinguished two types of motivation for
research (intrinsic and extrinsic motivation for research),
as both types of motivation are common within the
medical context. In a refined version of the SDT, extrinsic
motivation is divided within four types, varying in the
quantity of external influence and internalisation.31 44 54
The items within our validated scale are mostly related to
the external and introjected regulation category, which
represent the least internalised forms of extrinsic motivation. In the medical context, securing a competitive
5
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extrinsic benefits of conducting research, it is intrinsic
motivation for research that increases the odds of involvement in research during the early phases of medical
training. One possible explanation could be that these
young medical students are not yet aware of the competitive nature surrounding certain specialties. Another
possible explanation could be that embedding a mandatory research course in the first year of medical training,
like LUMC does,35 contributes to stimulating intrinsic
motivation for research and process-focused goals among
students. A research course with authentic learning tasks
in which the relevance of research for clinical practice
is made clear could, according to Alberson et al, help to
enhance process-focused goals instead of product-focused
goals.50 Next to introducing the relevance of research
for clinical practice, this offers students the possibility
to become acquainted with research and perform
research themselves. If students are able to successfully
conduct research, this could contribute to their self-efficacy beliefs. In turn, according to Bandura’s self-efficacy
theory and our previous study, self-efficacy contributes
to students’ intrinsic motivation for research.30 36 Lastly,
students acknowledge that research is very time-consuming.12 34 51 52 It could be that students identify reasons
to pursue research from an extrinsic perspective, but only
decide to commit to such a complex and time-consuming
activity as a result of intrinsic motivators.
Despite the high levels of both intrinsic and extrinsic
motivation for research among students in this study,
intrinsic motivation was decisive when it came to getting
involved in research. As one of the goals of most medical
schools is to deliver some future physician–scientists, this
emphasises the need to keep promoting intrinsic motivation for research among medical students throughout
medical training. SDT describes three basic psychological needs to increase intrinsic motivation: the need for
autonomy, competence and relatedness. By providing
students with autonomy, promoting feelings of competence, and stimulating relatedness, intrinsic motivation
could be enhanced.31 44 Practically, this could mean
that students should be given the opportunity to autonomously conduct research within a supporting research
group. Furthermore, our previous studies indicated that
perceptions of research, curiosity, need for challenge and
inspiring role models (eg, parents, teachers, significant
others) contribute to intrinsic motivation as well.36 By
promoting positive perceptions of research, for instance,
by elaborating on the value of research for clinical practice, intrinsic motivation could be enhanced.46 In line
with this, a study by Lopes et al suggested that the ability
to make a difference for patients is an important factor in
long-term career planning.53 This underpins the need to
show young medical students the valuable role research
could play in improving patient care.
Within our study, we established that intrinsic motivation is related to research involvement during medical
training. It is plausible to assume that students interested in research during medical training stay engaged
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Conclusions
Intrinsic motivation for research influences future
research involvement among young medical students, also
after adjusting for multiple factors. Extrinsic motivation
for research does not affect research involvement after
adjusting for the same factors and does not contribute
on top of intrinsic motivation. Our findings suggest that
the type of motivation matters and that intrinsic motivation yields the most desirable outcomes. Therefore,
we argue that intrinsic motivation should be targeted
to stimulate research engagement and could indeed be
seen as the first step towards success in cultivating future
physician–scientists and fostering the physician–scientist
workforce.
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