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Abstract
Concerns related to fairness of medical school admissions through selection have led some scholars to consider
selection as an expensive lottery and suggest that lottery may be fairer. This paper considers the issue of selection
versus lottery from the perspectives of three groups of stakeholders: 1) applicants, 2) medical schools, and 3)
society. This paper contributes to the discussion by addressing advantages and disadvantages of the use of selection
and lottery for these stakeholder groups, grounded in the ﬁndings from research. Themes that are discussed are
reliability and validity issues, perceived inﬂuence on selection outcomes and student uptake, eﬀects on student
diversity, ﬁnancial costs, impact on rejected applicants, transparency, and strategic behaviour. For each stakeholder
group both lottery and selection yield a combination of advantages and disadvantages, which implies that none of the
currently available admissions strategies completely fulﬁls stakeholders’ needs. Research indicates that selection
yields only small gains compared to a lottery procedure, while the student diversity, necessary for serving the
increasingly diverse patient population, may be compromised. We argue that society’s needs should drive admissions
policies rather than institutional gains, which means that until a selection procedure is developed that does not
disadvantage certain types of students, a lottery procedure should be preferred.
Keywords: Admissions; Selection; Lottery; Applicants; Medical Schools; Society; Student Diversity

Background
Medical students are admitted to the medical study either through a qualitative selection procedure or a lottery.
While in most countries admissions boards have relied on a thorough assessment of applicants’ qualities and
developed a variety of selection tools, the Dutch have employed a lottery; a random lottery at ﬁrst, and a lottery that
was weighted for pre-university performance in later years (Ten Cate, 2007). In this weighted lottery, the chances of
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students with an outstanding high school grade point average (≥8 out of 10) was 100%, they were therefore granted
direct access to the medical study. Finally, the need for control and a perceived lack of fairness instigated a gradual
change from lottery-based to selection-based admissions. Globally, however, concerns related to fairness and equity
have led some scholars to consider selection as an ‘expensive lottery’ (Norman, 2004; Groves, Gordon and Ryan,
2007) and ineﬃcient in selecting the diverse future workforce necessary for meeting the needs of a changing society
(General Medical Council, 2009). They suggest that a real lottery might be preferable after all (Benbassat and
Baumal, 2007; Brown and Lilford, 2008). This paper contributes to the discussion about the controversial topic of
medical school admissions by reﬂecting on the advantages and disadvantages of using lottery or selection procedures
for diﬀerent stakeholders (i.e. applicants, medical schools, and society), so that policy makers can make an informed
choice for their own situation. We, in no way, claim to be exhaustive with this article and encourage admissions
boards and scholars to be sensitive to any possible other aspects, especially relevant to their own context.

Applicants
The interests of applicants in medical school admissions pertain to perceived fairness and transparency, perceived
inﬂuence on admissions outcomes and perceived chances of success, impact of rejections, and strategic behaviour.
It is widely acknowledged that selection should be fair and transparent (Benbassat and Baumal, 2007; Patterson et
al., 2018). From the applicants’ perspectives fairness and transparency means that they can understand what is
needed to be successful in selection and that they do not feel hindered in achieving this. This way, applicants can
feel in control of their own fate (Wouters et al., 2016). In practice, however, designing a selection procedure that is
completely transparent and fair to all applicants proves to be a challenge. How applicants perceive their inﬂuence on
admissions outcomes can diﬀer depending on their socio-economic background and their access to preparatory
activities (Greenhalgh, Seyan and Boynton, 2004; Rao and Flores, 2007; Freeman et al., 2015; Southgate, Kelly and
Symonds, 2015). Applicants from ‘non-traditional’ backgrounds more often underestimate their chances in selection,
which can cause them to be wrongfully discouraged from applying (Wouters et al., 2017a). In addition, research has
shown that students from underrepresented sociodemographic groups do have smaller chances to be oﬀered a place
in medical school due to biased selection procedures (Mcmanus et al., 1995; McManus, Aneez and Marie, 1998;
Laurence et al., 2010; Puddey et al., 2011; Tiﬃn, Dowell and McLachlan, 2012; O'Neill et al., 2013; Griﬃn and Hu,
2015; Stegers-Jager et al., 2015; Mathers, Sitch and Parry, 2016; Steven et al., 2016). The consequences of these
mechanisms extend beyond the stakeholder group of applicants, and are further discussed below. Being transparent
about the selection criteria could be an important tool in counteracting this mechanism. However, if medical schools
reveal their exact scoring method, this may interfere with the measurement of the instrument and incite ‘faking
good’ behaviour among applicants (Griﬃn and Wilson, 2012). Applicants may game the system by behaving
according to what they understand is expected of them instead of showing their true nature, undermining the
purpose of the assessment tool. Such strategic behaviour also reﬂected in applicants’ medical school choices (which
can be only one per year in the Dutch setting), which is dominated by the type of selection procedure employed
(Wouters et al., 2017c). A lottery procedure, either weighted for previous academic achievement or not, is very
transparent. Especially in a completely random lottery, all applicants meeting the minimum entrance requirements
know they have equal opportunities. However, applicants have no opportunity to exert inﬂuence on their admissions
chances in a lottery.
Another aspect of relevance to applicants is the impact of being rejected. This area is currently understudied. A
rejection based on impersonal grounds (in a lottery) can be expected to have less impact on applicants’ self-esteem
than a rejection based on personal grounds (in a selection procedure, especially when personal attributes are
assessed) (Benbassat and Baumal, 2007). Experiencing rejection as personal failure can elicit feelings of shame
among applicants, which is associated with decreased well-being (Bynum and Artino, 2018). Success in selection, on
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the other hand, is experienced as a conﬁrmation of students’ suitability for medical study and can stimulate feelings
of pride, and temporarily boost students’ motivation (Wouters et al., 2016).
In conclusion, advantages of selection for applicants include the perceived feeling of having inﬂuence on one’s
admission, positive self-esteem on being selected, while disadvantages include negative eﬀects of a personal
rejection, the incitement of strategic behaviour, perceived barriers, and the lack of transparency. Advantages of
lottery include transparency, equal opportunities and no personal rejection (just bad luck), while disadvantages
include no inﬂuence on admissions outcomes.

Medical schools
The interests of medical schools in medical school admissions pertain to inﬂuence on student uptake, the design of
eﬀective admissions procedures, and ﬁnancial costs.
Qualitative selection procedures provide medical schools with the opportunity to exert inﬂuence on which students
get enrolled, while a lottery procedure does not. Medical school admissions boards strive to select the most suitable
students from the applicant pool. Ideally, a thorough assessment of applicants results in the selection of a group of
highly motivated students who will perform their best in medical study and practice. Generally, however, identifying
clear outcome measures has proven diﬃcult, and evidence for the predictive validity of diﬀerent selection tools is
weak (Benbassat and Baumal, 2007; Cleland et al., 2012; Patterson et al., 2016).
A great variety of performance outcomes is considered in research investigating the diﬀerences between selected
and lottery-admitted students and the evidence is inconclusive. While in some studies better academic performance,
such as higher grades, lower dropout and better professional behaviour among selected students, is reported, in many
studies, diﬀerences are often not found or are not signiﬁcant. Moreover, diﬀerences between the admission groups
seem to decline throughout the years. In some studies, better outcomes were found among selection participants in
comparison with students who had only participated in the lottery procedure (Stegers-Jager, 2018). The one
consistent ﬁnding is that students from the 100%-chance lottery category (highest pu-GPA) perform best in both
pre-clinical and clinical medical education. See table 1 for an overview of studies comparing lottery and selection.
Comparable ﬁndings between selected and rejected (but admitted to another medical school) students have also been
reported in Canada (Kulatunga-Moruzi and Norman, 2002).
For interpretive reasons it is important to understand the context of Dutch admissions. Dutch secondary education is
divided into three main streams: one stream to prepare students for vocational training, one to prepare them for
universities of applied sciences and one stream to prepare students for university (pre-university secondary
education). Every student that completes the six-year pre-university education is eligible for enrolling in a university
study and can therefore be expected to be able to successfully complete their studies. For the medical study,
successful completion of four science subjects (chemistry, biology, physics and math) at pre-university level is
required. All students with other educational backgrounds have to show proof that they meet similar educational
levels. Students that meet these prerequisites can apply for the medical study. It may therefore not be surprising that
diﬀerences between the two admissions groups are small and do not always reach signiﬁcance.
Student motivation and engagement have also been compared between selected and lottery-admitted students.
Diﬀerences between the groups mainly pertained to strength of motivation, in which selected students had the
highest scores (Hulsman et al., 2007; Kusurkar et al., 2010; Wouters et al., 2016; Wouters et al., 2017b) except in
one study, where diﬀerences did not reach signiﬁcance (Nieuwhof et al., 2004). More importantly, the quality of
motivation and student engagement did not seem to diﬀer between selected and lottery-admitted students (Wouters
et al., 2016; Wouters et al., 2017b). Only one study found better quality of motivation among selected students in
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comparison with lottery-admitted students (Kusurkar et al., 2013b) (Table 2).
Researchers have applied the Taylor-Russell model to evaluate the practical usefulness of selection and have drawn
similar conclusions (Niessen and Meijer, 2016). The Taylor-Russell model can be used to determine the success
ratio of selection. The success ratio is calculated based on the base rate, selection ratio and the predictive validity of
the selection procedure. Here, base rate means the expected success rate without applying selection, and selection
ratio means the percentage of students that will be selected. A small eﬀect of selection can be expected when either
the base rate or the selection ratio is high. For the Dutch context, calculations showed that with a base rate of around
0.80 and a selection ratio of around 0.60, the success rate of increases with 1.8% when selection is applied. This
increase from 81.3% to 83.1% corresponds with a gain of around 6 successful students at each medical school (with
a total number of 2785 places in eight diﬀerent medical schools). In sum, the gains in selection seem to be small
compared to lottery, and some researchers have advocated the use of a lottery system after certain academic
standards have been met (Benbassat and Baumal, 2007; Hubbeling, 2017).

Table 1. Overview of ﬁndings regarding selection and lottery in pre-clinical and clinical
years of medical education
Outcome
measure
Year-1
performance /
course credits

Year-2
performance /
course credits
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Findings
GPA: No diﬀerences (Hulsman et al., 2007; Wouters et al., 2017b) for 3 out of 4 cohorts
(Urlings-Strop et al., 2009; Lucieer et al., 2015)
Selected > lottery-admitted (Schripsema et al., 2014; Schripsema et al., 2017; Schreurs et al.,
2018b), including rejected lottery-admitted (de Visser et al., 2017); for 1 out of 4 cohorts in
1 out of 4 study years (Urlings-Strop et al., 2009)
Progress test: Selected > rejected lottery-admitted (Schreurs et al., 2018b)
OSCE: percentage fail (/non-fail): no diﬀerences (Schreurs et al., 2018b)
percentage good (/non-good): selected > rejected lottery-admitted (Schreurs et al., 2018b)
Course credits: No diﬀerences (Hulsman et al., 2007; Urlings-Strop et al., 2009; Wouters et
al., 2017b); no diﬀerences between selected and rejected lottery-admitted (de Visser et al.,
2017; Schripsema et al., 2017)
Selected and rejected lottery-admitted > lottery-admitted (Schripsema et al., (2014)(de
Visser et al., 2017)
Selected > rejected lottery-admitted (Schripsema et al., 2017)
Selected > lottery (after including early medical school performance this did not remain)
(Stegers-Jager et al., 2015)
GPA: No diﬀerences between selected and rejected lottery-admitted (Schreurs et al., 2018b)
Progress test: Selected > rejected lottery-admitted (Schreurs et al., 2018b)
OSCE: percentage fail (/non-fail): no diﬀerences (Schreurs et al., 2018b)
percentage good (/non-good): selected > rejected lottery-admitted (Schreurs et al., 2018b)
Course credits: No diﬀerences between selected and lottery-admitted (de Visser et al., 2017)
Selected and rejected lottery-admitted > lottery-admitted (Schripsema et al., 2014)
Selected > rejected lottery-admitted (de Visser et al., 2017)
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Year-3
performance /
course credits

Year-4
clerkships

Cognitive tests:
Critical Appraisal of a Topic test: no diﬀerences for (Schreurs et al., 2018b)
Percentage fail (/non-fail): selected < rejected lottery-admitted (Schreurs et al., 2018b)
Percentage excellent (/non-excellent): no diﬀerences (Schreurs et al., 2018b)
Progress test: No diﬀerences (Schreurs et al., 2018b)
OSCE: No diﬀerences (Lucieer et al., 2015)
Selected > rejected lottery-admitted (Schreurs et al., 2018b)
Course credits: No diﬀerences (Schripsema et al., 2014) between selected and lotteryadmitted (de Visser et al., 2017)
Selected > rejected lottery-admitted (de Visser et al., 2017)
No diﬀerences between selected and lottery-admitted (Wouters et al., 2017b)
Selection participants > non-participants (Wouters et al., 2017b)

Interpersonal
outcomes

Professionalism: No diﬀerences (Schripsema et al., 2017; Schreurs et al., 2018b)
Selected > lottery-admitted, including rejected lottery-admitted (Schripsema et al., 2014)
Consulting and reﬂecting skills: Percentage fail (/non-fail): No diﬀerences in Y1 and Y2
(Schreurs et al., 2018b)
Percentage good (/non-good): selected > rejected lottery-admitted in Y1 and Y3, no
diﬀerences in Y2 (Schreurs et al., 2018b)

Bachelor
completion in 3
years

No diﬀerences (Lucieer et al., 2015; de Visser et al., 2017; Schreurs et al., 2018b)

Bachelor
completion in 4
years

No diﬀerences (Lucieer et al., 2015)

Dropout

No diﬀerences between selected and rejected lottery-admitted students (de Visser et al.,
2017; Schreurs et al., 2018b)
Selected < lottery-admitted (Urlings-Strop et al., 2009; Urlings-Strop et al., 2011; de Visser
et al., 2017)

Table 2 Overview of research on admissions groups and motivation and engagement
Authors
Nieuwhof et al., 2004

Findings
No diﬀerences with regards to the strength of motivation of selected and
lottery-admitted students

Hulsman et al., 2007

Higher strength of motivation among selected students in comparison to
lottery-admitted students

Kusurkar et al., 2010

Higher strength of motivation among selected students in comparison to
lottery-admitted students
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Kusurkar et al., 2013a

Higher autonomous motivation among selected students in comparison to
lottery-admitted students

Wouters et al., 2016

Higher strength of motivation among selected students in comparison to
lottery-admitted and top pu-GPA students
No diﬀerences with regard to the quality of motivation
Higher strength of motivation, autonomous motivation and controlled
motivation among recently selected students in comparison with non-selected
students and students who were selected longer ago
Higher strength of motivation among selected students in comparison with
top pu-GPA students.
No diﬀerences with regards to quality of motivation
No diﬀerences with regards to engagement

Wouters et al., 2017b

Although the usage of evidence-based selection methods (e.g. MMIs and SJTs) has increased over the past years,
methods that are not supported by research evidence (e.g., reference letters and motivation assessments) are still
widely used (Patterson et al., 2016). Support for the reliability and validity of selection tools currently in use is
mixed and appears to be strongly inﬂuenced by the context in which the tools are used (Cleland et al., 2012;
Patterson et al., 2016; Patterson et al., 2018). A phenomenon of danger to the validity and reliability of selection
tools assessing personal qualities is the previously described ‘faking good’ behaviour (Mueller-Hanson, Heggestad
and Thornton, 2003; Griﬃn and Wilson, 2012).
There is no consensus on what should be achieved with selection and a lack of clear outcome measures to assess to
what extent goals are achieved. Do we wish to select students who will perform well in the pre-clinical phase of
medical education, in the clinical phase, or even in practice (Stegers-Jager, 2018)? Increasingly incorporating
assessment of attributes in selection that are considered relevant for identifying ‘the good doctor’ suggests that
selection has long-term eﬀects, whereas the role of the subsequent educational programme is to train all students for
becoming ‘good doctors’. In addition, students’ professional development continues throughout their professional
career. With that, it is recognized that there is no such thing as one type of ‘good doctor’ (Hurwitz and Vass, 2002;
Hubbeling, 2018). Diﬀerent medical professions call for diﬀerent qualities. With a lottery procedure no long-term
eﬀects with regards to the quality of the student population are implied and it allows for students with diﬀerent
qualities to become trained in the medical programme.
The use of a (random) lottery is inherently cheaper than a qualitative, usually multi-method, selection procedure.
However, these strategies may yield diﬀerent ﬁnancial beneﬁts depending on how well a procedure is able to yield a
student population that accounts for ﬁnancial returns. Schreurs et al. were the ﬁrst to make a cost-beneﬁt comparison
of selection and lottery (Schreurs et al., 2018a). They found that, although implementing a selection procedure is
costly, its use can turn out beneﬁcial in terms of reduction of costs associated with dropout and repetition of blocks
and OSCEs in the Bachelor phase of the medical study. A decrease in dropout due to a qualitative selection
procedure turned out to yield the biggest gains. Further research is needed to build evidence for the costeﬀectiveness of selection over a lottery procedure.
In conclusion, gains from selection for medical schools include (possible ﬁnancial returns due to) better achieving
students, and self-selection of less suitable applicants, while losses pertain to high costs involved in developing and
performing selection procedures, the diﬃculty of designing reliable and valid procedures, and undermining of the
educational programme (pretends to have long-term eﬀects). Advantages of a lottery include low costs, it respects
the role of the educational programme, and when certain educational standards are met students are generally able to
perform well in their studies (Hubbeling, 2018). A disadvantage is that medical schools have no inﬂuence on which
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students are admitted.

Society
The interests of society concern creating a student and professional workforce that meets the needs of the society
they will serve (General Medical Council, 2009). This includes admitting a diverse group of students, and admitting
a group of students aspiring jobs in understaﬀed professional domains and geographical areas. Furthermore social
accountability can include stimulating an informed choice among future students.
Society is becoming increasingly diverse and older and a shift in workforce planning implies that more health care
professionals are needed in primary care, and less in tertiary care (McPake, Auraújo Correia and Gillian, 2017). In
reality, however, the majority of medical students aspire for a career in specialty care (Compton et al., 2008).
Whereas with a completely random lottery admissions boards can exert no inﬂuence on who gets admitted, the
amount of inﬂuence increases with a weighted lottery and is maximized with a qualitative selection procedure.
Admissions boards can use their inﬂuence to meet their respective goals by both showcasing what types of students
they are looking for and emphasizing what is valued, and by attempting to identify those students in selection.
Currently, all applicants to a particular medical school are generally assessed based on the same criteria. This
provides no room for diﬀerentiating according to the healthcare needs.
What admissions boards are looking for and strive for can predominantly be categorized as excellence and top
performance. However, the value of diversity in medical education, or attracting a diverse group of applicants, for
meeting the needs of the diverse society, is usually not put forth as part of the aims of selection (Alexander et al.,
2017). If the medical workforce shows a good representation of the diversity in the patient population, every
individual can be provided the best possible healthcare for (Morgan et al., 2016). Therefore, medical schools have
the responsibility to generate a student population that is a reﬂection of the society it will serve in the future (General
Medical Council, 2009; Frenk et al., 2010). There are concerns, however, that student diversity may be
compromised due to selection (Grafton-Clarke, 2016; Wouters, 2017a; A. Wouters et al., 2017a). In particular,
students from ethnic minority backgrounds (Rao and Flores, 2007; Young et al., 2012), students without a medical
family background (McManus and Richards, 1984; Heath, Stoddart and Green, 2002; Simmenroth-Nayda and
Gorlich, 2015; Wouters et al., 2017a), lower socioeconomic status students (Heath, Stoddart and Green, 2002;
Ferguson et al., 2012; Young et al., 2012), and students who are ﬁrst in family to go to university (Vaglum, WiersJenssen and Ekeberg, 1999; Heath, Stoddart and Green, 2002; Gasiorowski, Rudowicz and Safranow, 2015) are
underrepresented in medical education.
A ﬁrst explanation pertains to biased selection procedures (Mcmanus et al., 1995; Puddey et al., 2011; Cleland et al.,
2012). Furthermore, self-selection among those students has been suggested as a possible cause for their
underrepresentation (Stegers-Jager et al., 2015). Self-selection occurs when students decide to refrain from applying
to medical study. For example, research has indicated that having a medical doctor as a parent makes it easier to gain
information about the medical profession, as well as acquiring internships in healthcare, which is often part of the
selection criteria (Wouters et al., 2017a). Also, commercial training agencies respond to applicants’ fears of not
being able to fulﬁl their lifelong desire of studying medicine by oﬀering expensive preparatory trainings, which are
not accessible to all applicants. Although evidence for the eﬀectiveness of such trainings is inconclusive (Griﬃn et
al., 2008; Laurence et al., 2013), applicants grab every opportunity to enhance their chances of success in selection.
These mechanisms imply that the currently used criteria contribute towards the inequality in access to medical
education. Widening participation/access eﬀorts are enacted to remove barriers, compensate for disadvantages and
encourage underrepresented students into higher education. Such eﬀorts, however, vary in the extent to which they
are successful (Cleland et al., 2012; Grafton-Clarke, 2016). An unweighted lottery procedure is free of such socioPage | 7
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cultural barriers, which takes away the need for widening access initiatives.
Selection could be useful for encouraging applicants to gather information about the medical study and reﬂect on
their study choice which can stimulate a well-informed decision on applying (Wouters et al., 2014; Niessen and
Meijer, 2016). When students have to reﬂect on why they apply for (a certain) medical school, they are stimulated to
study the information provided by medical schools to substantiate their statements (Wouters et al., 2014; de Visser et
al., 2018). However, students with highly educated (medical) parents, have been found to be able to receive more
practical help in making a study choice (Wouters et al., 2017a). For participation in a lottery procedure, no
substantive preparations are required.
In conclusion, from the societal perspective, advantages of selection include the opportunity to select a diverse
future workforce according to society’s needs (which is currently not used optimally), while disadvantages include a
decrease in diversity, and self-selection of suitable applicants. An advantage of lottery pertains to better diversity,
while it is not possible to actively inﬂuence the student uptake according to society’s needs.

Conclusions
The choice for an admissions strategy should be a parsimonious one based on a proper weighing of the
consequences. For each group of stakeholders both lottery and selection procedures yield advantages and
disadvantages. This implies that it is diﬃcult to completely satisfy either one of the stakeholder groups with the
currently available admissions strategies. It also suggests that it is impossible to satisfy all stakeholder groups
simultaneously. Perhaps the solution can be found in the previously employed combination of lottery and selection
instead of choosing one over the other. This way selection accounts for perceived face validity and fairness, while a
lottery serves to reduce the costs and the damage that selection may bring to diversity. The primary author, AW, has
been rejected in the lottery procedure thrice. But after completing a PhD on this topic, which made it clear that
selection has only a few advantages over lottery and has a negative inﬂuence on applicant diversity, she pleads for
the reintroduction of an unweighted lottery in the Netherlands (Wouters, 2017a; Wouters, 2017b). We argue that
society’s needs should drive admissions policies rather than institutional gains. Unless there is evidence that a
particular selection procedure in a speciﬁc context is not biased based on improper grounds, a lottery seems
preferable over selection procedures (Hubbeling, 2018). It appears that in the Dutch context a relatively inexpensive
and fair (in terms of equity) procedure that yielded a well-performing, motivated student population was exchanged
for a more expensive procedure which seems to disadvantage students that are underrepresented in medical
education.

Take Home Messages
We considered the interests of three stakeholder groups in lottery and selection in medical school
admissions , i.e. applicants, medical schools and society.
For each stakeholder group both lottery and selection yield a combination of advantages and
disadvantages, which implies that none of the currently available admissions strategies completely
fulﬁls stakeholders’ needs.
Compared to a lottery procedure, selection procedures seem to yield small gains, while student
diversity, necessary for serving the increasingly diverse patient population, may be hampered.
We argue that society’s needs should drive admissions policies rather than institutional gains.

Page | 8

Wouters A, Croiset G, Kusurkar R
MedEdPublish
https://doi.org/10.15694/mep.2018.0000271.1

Notes On Contributors
AW is a psychologist by training and completed a PhD in medical education, focusing on selection and motivation
for the medical study. ORCID ID: https://orcid.org/0000-0002-6806-7573
GC is a professor in medical education at VUmc School of Medical Sciences, and Dean of Education and Training
at University Medical Center Groningen.
RAK is a medical doctor by training, an assistant professor and the head of the department of Research in Education
at VUmc School of Medical Sciences. ORCID ID: https://orcid.org/0000-0002-9382-0379

Acknowledgements
None.

Bibliography/References
Alexander, K., Fahey Palma, T., Nicholson, S. and Cleland, J. (2017) '‘Why not you?’ Discourses of widening access
on UK medical school websites', Medical education, 51(6), pp. 598-611. https://doi.org/10.1111/medu.13264
Benbassat, J. and Baumal, R. (2007) 'Uncertainties in the selection of applicants for medical school', Adv Health Sci
Educ Theory Pract, 12(4), pp. 509-21. https://doi.org/10.1007/s10459-007-9076-0
Brown, C. A. and Lilford, R. J. (2008) 'Selecting medical students', BMJ, 336(7648), p. 786.
https://doi.org/10.1136/bmj.39517.679977.80
Bynum IV, W. E. and Artino Jr, A. R. (2018) 'Who Am I, and Who Do I Strive to Be? Applying a Theory of SelfConscious Emotions to Medical Education', Academic Medicine, 93(6), pp. 874-880.
https://doi.org/10.1097/ACM.0000000000001970
Cleland, J., Dowell, J., McLachlan, J., Nicholson, S., et al. (2012) 'Identifying best practice in the selection of
medical students', GMC Res Report.
Compton, M. T., Frank, E., Elon, L. and Carrera, J. (2008) 'Changes in US medical students’ specialty interests over
the course of medical school', Journal of General Internal Medicine, 23(7), pp. 1095-1100.
https://dx.doi.org/10.1007%2Fs11606-008-0579-z
de Visser, M., Fluit, C., Fransen, J., Latijnhouwers, M., et al. (2017) 'The eﬀect of curriculum sample selection for
medical school', Adv Health Sci Educ Theory Pract, 22(1), pp. 43-56. https://doi.org/10.1007/s10459-016-9681-x
de Visser, M., Laan, R. F., Engbers, R., Cohen-Schotanus, J., et al. (2018) 'Selection as a learning experience: an
exploratory study', Advances in medical education and practice, 9, p. 345. https://doi.org/10.2147/AMEP.S164446
Ferguson, E., James, D., Yates, J. and Lawrence, C. (2012) 'Predicting who applies to study medicine: Implication
for diversity in UK medical schools', Medical Teacher. 4/19/2012. Informa Allied Health, pp. 382-391.
https://doi.org/10.3109/0142159X.2012.652237
Freeman, B. K., Landry, A., Trevino, R., Grande, D., et al. (2015) 'Understanding the Leaky Pipeline: Perceived
Barriers to Pursuing a Career in Medicine or Dentistry Among Underrepresented-in-Medicine Undergraduate
Page | 9

Wouters A, Croiset G, Kusurkar R
MedEdPublish
https://doi.org/10.15694/mep.2018.0000271.1
Students', Academic medicine: journal of the Association of American Medical Colleges.
Frenk, J., Chen, L., Bhutta, Z. A., Cohen, J., et al. (2010) 'Health professionals for a new century: transforming
education to strengthen health systems in an interdependent world', Lancet, 376(9756), pp. 1923-58.
https://doi.org/10.1016/S0140-6736(10)61854-5
Gasiorowski, J., Rudowicz, E. and Safranow, K. (2015) 'Motivation towards medical career choice and future career
plans of Polish medical students', Adv Health Sci Educ Theory Pract, 20(3), pp. 709-25.
https://doi.org/10.1007/s10459-014-9560-2
General Medical Council (2009) 'Tomorrow's Doctors: Outcomes and standards for undergraduate medical
education', Manchester, UK: General Medical Council.
Grafton-Clarke, C. (2016) 'Is it too diﬃcult for disadvantaged applicants to get into medical school?', Medical
Teacher, pp. 1-1. https://doi.org/10.1080/0142159X.2016.1237016
Greenhalgh, T., Seyan, K., & Boynton, P. (2004) '"Not a university type": focus group study of social class, ethnic,
and sex diﬀerences in school pupils' perceptions about medical school', BMJ, 328.
https://doi.org/10.1136/bmj.328.7455.1541
Griﬃn, B., Harding, D. W., Wilson, I. G. and Yeomans, N. D. (2008) 'Does practice make perfect? The eﬀect of
coaching and retesting on selection tests used for admission to an Australian medical school', Med J Aust, 189(5), pp.
270-273.
Griﬃn, B. and Hu, W. (2015) 'The interaction of socio-economic status and gender in widening participation in
medicine', Med Educ, 49(1), pp. 103-13. https://doi.org/10.1111/medu.12480
Griﬃn, B. and Wilson, I. G. (2012) 'Faking good: self-enhancement in medical school applicants', Med Educ, 46(5),
pp. 485-90. https://doi.org/10.1111/j.1365-2923.2011.04208.x
Groves, M. A., Gordon, J. and Ryan, G. (2007) 'Entry tests for graduate medical programs: is it time to re-think?',
Medical Journal of Australia, 186(3), p. 120.
Heath, C., Stoddart, C. and Green, H. (2002) 'Parental backgrounds of Otago medical students', N Z Med J,
115(1165).
Hubbeling, D. (2017) 'Lottery for medical school admission', Med Teach, 39(2), pp. 222-223.
https://doi.org/10.1080/0142159X.2016.1231919
Hubbeling, D. (2018) 'The lottery is still an option', Medical education, 52(5), pp. 574-574.
https://doi.org/10.1111/medu.13499
Hulsman, R. L., van der Ende, J. S. J., Oort, F. J., Michels, R. P. J., et al. (2007) 'Eﬀectiveness of selection in
medical school admissions: evaluation of the outcomes among freshmen', Medical Education, 41(4), pp. 369-377.
https://doi.org/10.1111/j.1365-2929.2007.02708.x
Hurwitz, B. and Vass, A. (2002) 'What's a good doctor, and how can you make one?: By marrying the applied
scientist to the medical humanist'. British Medical Journal Publishing Group.
https://doi.org/10.1136/bmj.325.7366.667
Kulatunga-Moruzi, C. and Norman, G. R. (2002) 'Validity of admissions measures in predicting performance
outcomes: a comparison of those who were and were not accepted at McMaster', Teaching and learning in medicine,
Page | 10

Wouters A, Croiset G, Kusurkar R
MedEdPublish
https://doi.org/10.15694/mep.2018.0000271.1
14(1), pp. 43-48. https://doi.org/10.1207/S15328015TLM1401_10
Kusurkar, R.A., Kruitwagen, C., ten Cate, O. and Croiset, G. (2010) 'Eﬀects of age, gender and educational
background on strength of motivation for medical school', Adv Health Sci Educ Theory Pract, 15(3), pp. 303-13.
https://doi.org/10.1007/s10459-009-9198-7
Kusurkar, R. A., Croiset, G., Galindo-Garre, F. and Ten Cate, O. (2013a) 'Motivational proﬁles of medical students:
association with study eﬀort, academic performance and exhaustion', BMC Med Educ, 13(1), p. 87.
https://doi.org/10.1186/1472-6920-13-87
Kusurkar, R. A., Ten Cate, O., Vos, C. M. P., Westers, P., et al. (2013b) 'How motivation aﬀects academic
performance: a structural equation modelling analysis', Advances in Health Sciences Education, 18(1), pp. 57-69.
https://doi.org/10.1007/s10459-012-9354-3
Laurence, C. O., Turnbull, D. A., Briggs, N. E. and Robinson, J. S. (2010) 'Applicant characteristics and their
inﬂuence on success: results from an analysis of applicants to the University of Adelaide Medical School,
2004-2007', Med J Aust, 192(4), pp. 212-216.
Laurence, C. O., Zajac, I. T., Lorimer, M., Turnbull, D. A., et al. (2013) 'The impact of preparatory activities on
medical school selection outcomes: a cross-sectional survey of applicants to the University of Adelaide Medical
School in 2007', BMC Med Educ, 13(1), p. 159. https://doi.org/10.1186/1472-6920-13-159
Lucieer, S. M., Stegers-Jager, K. M., Rikers, R. M. and Themmen, A. P. (2015) 'Non-cognitive selected students do
not outperform lottery-admitted students in the pre-clinical stage of medical school', Advances in health sciences
education, pp. 1-11. https://doi.org/10.1007/s10459-015-9610-4
Mathers, J., Sitch, A. and Parry, J. (2016) 'Population-based longitudinal analyses of oﬀer likelihood in UK medical
schools: 1996-2012', Med Educ, 50(6), pp. 612-23. https://doi.org/10.1111/medu.12981
McManus, I. C., Aneez, E. and Marie, D. (1998) 'Factors aﬀecting likelihood of applicants being oﬀered a place in
medical schools in the United Kingdom in 1996 and 1997: retrospective study', BMJ, 317, pp 1111–6.
https://doi.org/10.1136/bmj.317.7166.1111
McManus, I. C. and Richards, P. (1984) 'Audit of admission to medical school: I: Acceptances and rejects', Br Med
J (Clin Res Ed), 289(6453), pp. 1201-1204. https://doi.org/10.1136/bmj.289.6453.1201
Mcmanus, I. C., Richards, P., Winder, B. C., Sproston, K. A., et al. (1995) 'Medical-School Applicants from EthnicMinority Groups - Identifying If and When They Are Disadvantaged', British Medical Journal, 310(6978), pp.
496-500. https://doi.org/10.1136/bmj.310.6978.496
McPake, Araújo Correia, E.; Gillian, L. (2017) 'The economics of health professional education and careers: A
health labour market perspective', in Buchan J, Dhillon, I. and Campbell J (ed.) Health Employment and Economic
Growth: An Evidence Base. Geneva: World Health Organization, pp. 261-280.
Morgan, H. K., Haggins, A., Lypson, M. L. and Ross, P. (2016) 'The Importance of the Premedical Experience in
Diversifying the Health Care Workforce', Acad Med, 91(11), pp. 1488-1491.
https://doi.org/10.1097/ACM.0000000000001404
Mueller-Hanson, R., Heggestad, E. D. and Thornton, G. C. (2003) 'Faking and selection: Considering the use of
personality from select-in and select-out perspectives', Journal of Applied Psychology, 88(2), pp. 348-355.
https://doi.org/10.1037/0021-9010.88.2.348
Page | 11

Wouters A, Croiset G, Kusurkar R
MedEdPublish
https://doi.org/10.15694/mep.2018.0000271.1
Niessen, A. S. and Meijer, R. R. (2016) 'Selection of medical students on the basis of non-academic skills: is it
worth the trouble?', Clinical Medicine, 16(4), pp. 339-342. https://doi.org/10.7861/clinmedicine.16-4-339
Nieuwhof, M. G., Ten Cate, O., Oosterveld, P. and Soethout, M. B. (2004) 'Measuring Strength of Motivation for
Medical School', Med Educ Online, 9(1), p. 4355. https://doi.org/10.3402/meo.v9i.4355
Norman, G. (2004) 'Editorial: The morality of medical school admissions', Advances in health sciences education,
9(2), pp. 79-82. https://doi.org/10.1023/B:AHSE.0000027553.28703.cf
O'Neill, L., Vonsild, M. C., Wallstedt, B. and Dornan, T. (2013) 'Admission criteria and diversity in medical school',
Med Educ, 47(6), pp. 557-61. https://doi.org/10.1111/medu.12140
Patterson, F., Knight, A., Dowell, J., Nicholson, S., et al. (2016) 'How eﬀective are selection methods in medical
education? A systematic review', Medical Education, 50(1), pp. 36-60, http://dx.doi.org/10.1111/medu.12817
Patterson, F., Roberts, C., Hanson, M., Hampe, W., et al. (2018) '2018 Ottawa consensus statement: Selection and
recruitment to the healthcare professions', Medical teacher, pp. 1-11.
https://doi.org/10.1080/0142159X.2018.1498589
Puddey, I. B., Mercer, A., Carr, S. E. and Louden, W. (2011) 'Potential inﬂuence of selection criteria on the
demographic composition of students in an Australian medical school', BMC Med Educ, 11(1), p. 97.
https://doi.org/10.1186/1472-6920-11-97
Rao, V. and Flores, G. (2007) 'Why aren't there more African-American physicians? A qualitative study and
exploratory inquiry of African-American students' perspectives on careers in medicine', Journal of the National
Medical Association, 99(9), p. 986.
Schreurs, S., Cleland, J., Muijtjens, A. M., oude Egbrink, M. G., et al. (2018a) 'Does selection pay oﬀ? A
cost–beneﬁt comparison of medical school selection and lottery systems', Medical education. 52(12): pp 1240-1248.
https://doi.org/10.1111/medu.13698
Schreurs, S., Cleutjens, K. B., Muijtjens, A. M., Cleland, J., et al. (2018b) 'Selection into medicine: the predictive
validity of an outcome-based procedure', BMC medical education, 18(1), p. 214.
https://doi.org/10.1186/s12909-018-1316-x
Schripsema, N. R., van Trigt, A. M., Borleﬀs, J. C. C. and Cohen-Schotanus, J. (2014) 'Selection and study
performance: comparing three admission processes within one medical school', Medical Education, 48(12), pp.
1201-1210. https://doi.org/10.1111/medu.12537
Schripsema, N. R., van Trigt, A. M., Lucieer, S. M., Wouters, A., et al. (2017) 'Participation and selection eﬀects of
a voluntary selection process', Adv Health Sci Educ Theory Pract, 22(2), pp. 463-476.
https://doi.org/10.1007/s10459-017-9762-5
Simmenroth-Nayda, A. and Gorlich, Y. (2015) 'Medical school admission test: advantages for students whose
parents are medical doctors?', BMC Med Educ, 15(1), p. 81. https://doi.org/10.1186/s12909-015-0354-x
Southgate, E., Kelly, B. J. and Symonds, I. M. (2015) 'Disadvantage and the 'capacity to aspire' to medical school',
Medical Education, 49(1), pp. 73-83. https://doi.org/10.1111/medu.12540
Stegers-Jager, K. M. (2018) 'Lessons learned from 15 years of non-grades-based selection for medical school', Med
Educ, 52(1), pp. 86-95. https://doi.org/10.1111/medu.13462
Page | 12

Wouters A, Croiset G, Kusurkar R
MedEdPublish
https://doi.org/10.15694/mep.2018.0000271.1
Stegers-Jager, K. M., Themmen, A. P., Cohen-Schotanus, J. and Steyerberg, E. W. (2015) 'Predicting performance:
relative importance of students' background and past performance', Med Educ, 49(9), pp. 933-45.
https://doi.org/10.1111/medu.12779
Stegers-Jager, K. M., Steyerberg, E. W., Lucieer, S. M. and Themmen, A. P. (2015) 'Ethnic and social disparities in
performance on medical school selection criteria', Medical Education, 49(1), pp. 124-133.
https://doi.org/10.1111/medu.12536
Steven, K., Dowell, J., Jackson, C. and Guthrie, B. (2016) 'Fair access to medicine? Retrospective analysis of UK
medical schools application data 2009-2012 using three measures of socioeconomic status', BMC Medical Education,
16(1), p. 1. https://doi.org/10.1186/s12909-016-0536-1
Ten Cate, O. (2007) 'Medical education in The Netherlands', Med Teach, 29(8), pp. 752-7.
https://doi.org/10.1080/01421590701724741
Tiﬃn, P. A., Dowell, J. S. and McLachlan, J. C. (2012) 'Widening access to UK medical education for underrepresented socioeconomic groups: modelling the impact of the UKCAT in the 2009 cohort', BMJ, 344. p. e1805.
https://doi.org/10.1136/bmj.e1805
Urlings-Strop, L. C., Stijnen, T., Themmen, A. P. and Splinter, T. A. (2009) 'Selection of medical students: a
controlled experiment', Med Educ, 43(2), pp. 175-83. https://doi.org/10.1111/j.1365-2923.2008.03267.x
Urlings-Strop, L. C., Themmen, A. P. N., Stijnen, T. and Splinter, T. A. W. (2011) 'Selected medical students
achieve better than lottery-admitted students during clerkships', Medical Education, 45(10), pp. 1032-1040.
https://doi.org/10.1111/j.1365-2923.2011.04031.x
Vaglum, P., Wiers-Jenssen, J. and Ekeberg, O. (1999) 'Motivation for medical school: the relationship to gender and
specialty preferences in a nationwide sample', Med Educ, 33(4), pp. 236-42.
http://psycnet.apa.org/doi/10.1046/j.1365-2923.1999.00293.x
Wouters, A. (2017a) 'Eﬀects of medical school selection on student motivation: a PhD thesis report', Perspectives on
medical education, pp. 1-4. https://doi.org/10.1007/s40037-017-0398-1
Wouters, A. (2017b) ‘Eﬀects of medical school selection on the motivation of the student population and applicant
pool’, Amsterdam: Vrije Universiteit Amsterdam.
Wouters, A., Bakker, A. H., van Wijk, I. J., Croiset, G., et al. (2014) 'A qualitative analysis of statements on
motivation of applicants for medical school', BMC Med Educ, 14(1), p. 200.
https://doi.org/10.1186/1472-6920-14-200
Wouters, A., Croiset, G., Galindo-Garre, F. and Kusurkar, R. A. (2016) 'Motivation of medical students: selection
by motivation or motivation by selection', BMC Med Educ, 16(1), p. 37. https://doi.org/10.1186/s12909-016-0560-1
Wouters, A., Croiset, G., Isik, U. and Kusurkar, R. A. (2017a) 'Motivation of Dutch high school students from
various backgrounds for applying to study medicine: a qualitative study', BMJ Open, 7(5), p. e014779.
https://doi.org/10.1136/bmjopen-2016-014779
Wouters, A., Croiset, G., Schripsema, N. R., Cohen-Schotanus, J., et al. (2017b) 'A multi-site study on medical
school selection, performance, motivation and engagement', Adv Health Sci Educ Theory Pract, 22(2), pp. 447-462.
https://doi.org/10.1007/s10459-016-9745-y

Page | 13

Wouters A, Croiset G, Kusurkar R
MedEdPublish
https://doi.org/10.15694/mep.2018.0000271.1
Wouters, A., Croiset, G., Schripsema, N. R., Cohen-Schotanus, J., et al. (2017c) 'Students' approaches to medical
school choice: relationship with students' characteristics and motivation', Int J Med Educ, 8, pp. 217-226.
https://doi.org/10.5116/ijme.5921.5090
Young, M. E., Razack, S., Hanson, M. D., Slade, S., et al. (2012) 'Calling for a broader conceptualization of
diversity: surface and deep diversity in four Canadian medical schools', Acad Med, 87(11), pp. 1501-10.
https://doi.org/10.1097/ACM.0b013e31826daf74

Appendices
None.

Declarations
The author has declared that there are no conﬂicts of interest.
This has been published under Creative Commons "CC BY 4.0" (https://creativecommons.org/licenses/by-sa/4.0/)

Ethics Statement
No ethical approval required as no data was collected.

External Funding
This paper has not had any External Funding

AMEE MedEdPublish: rapid, post-publication, peer-reviewed papers on healthcare professions’ education. For more
information please visit www.mededpublish.org or contact mededpublish@dundee.ac.uk.

Page | 14

