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ABSTRACT
Background: Concerns exist about the role of selection in the lack of diversity in health profes-
sions education (HPE). In The Netherlands, the gradual transition from weighted lottery to selection
allowed for investigating the variables associated with HPE admission, and whether the representa-
tiveness of HPE students has changed.
Method: We designed a retrospective multi-cohort study using Statistics Netherlands microdata of
all 16-year-olds on 1 October 2008, 2012, and 2015 (age cohorts, N> 600,000) and investigated
whether they were eligible students for HPE programs (n> 62,000), had applied (n> 14,000), and
were HPE students at age 19 (n> 7500). We used multivariable logistic regression to investigate
which background variables were associated with becoming an HPE student.
Results: HPE students with �1 healthcare professional (HP) parent, �1 top-10% income/wealth
parent, and women are overrepresented compared to all age cohorts. During hybrid lottery/selec-
tion (cohort-2008), applicants with �1 top-10% wealth parent and women had higher odds of
admission. During 100% selection (cohort-2015) this remained the case. Additionally, applicants
with �1HP parent had higher odds, those with a migration background had lower odds.
Conclusions: Odds of admission are increasingly influenced by applicants’ backgrounds. Targeted
recruitment and equitable admissions procedures are required to increase matriculation of under-
represented students.

KEYWORDS
Selection; admission;
diversity; inequality of
opportunity

Introduction

Diversity amongst health professions education (HPE) stu-
dents and healthcare professionals is of fundamental
importance for promoting excellence in health education
and care (Marrast et al. 2014; Saha 2014). Diversity prepares
HPE students for their role as care providers in a diverse
society (Steven et al. 2016; Clayborne et al. 2021). It results
in an improved educational experience for all students
(Grafton-Clarke 2016; Alexander et al. 2017; Clayborne et al.
2021), contributes to their cognitive and affective develop-
ment (Clayborne et al. 2021), and has positive effects on
students’ attitudes regarding diversity-related issues
(Steven et al. 2016). A diverse workforce in the health pro-
fessions is linked to improved patient satisfaction
(Clayborne et al. 2021), better communication and under-
standing between care provider and patient (Grafton-Clarke
2016; Parker et al. 2017; Clayborne et al. 2021) and
improved culturally-sensitive care (Parker et al. 2017;
Clayborne et al. 2021). It is also associated with a

Practice points
� In the transition from lottery-based to selection-

based admission into Dutch health professions
education (HPE) programs, applicants’ background
characteristics increasingly played a significant
role in their odds of admission.

� Although selection is associated with increased
inequality of opportunity in admission, returning
to lottery-based admission is not a solution to
achieve a representative HPE student population,
due to a lack of diversity in the applicant pool.

� In the long term, sustainable efforts to eliminate
educational inequalities at early ages are required
to achieve a representative applicant pool.

� In the short term, improved recruitment efforts of
underrepresented student populations and equit-
able selection procedures are required to improve
the representativeness of HPE student populations.

CONTACT Lianne Mulder l.m.a.mulder@amsterdamumc.nl Amsterdam UMC, Research in Education, Faculty of Medicine, Vrije Universiteit Amsterdam,
The Netherlands

Supplemental data for this article can be accessed here
This article has been corrected with minor changes. These changes do not impact the academic content of the article.
� 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-
nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or
built upon in any way.

MEDICAL TEACHER
https://doi.org/10.1080/0142159X.2022.2041189

http://crossmark.crossref.org/dialog/?doi=10.1080/0142159X.2022.2041189&domain=pdf&date_stamp=2022-03-12
http://orcid.org/0000-0002-7899-2762
http://orcid.org/0000-0002-6806-7573
http://orcid.org/0000-0001-9617-1020
http://orcid.org/0000-0001-7772-4654
http://orcid.org/0000-0001-9730-7073
http://orcid.org/0000-0003-0242-9671
http://orcid.org/0000-0002-9382-0379
https://doi.org/10.1080/0142159X.2022.2041189
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/0142159X.2022.2041189
http://www.tandfonline.com


strengthened research agenda into diseases which primar-
ily affect minority groups (Cohen et al. 2002), improved
access to healthcare for underserved communities (Marrast
et al. 2014; Clayborne et al. 2021), and the promotion of
health equity (Marrast et al. 2014; Parker et al. 2017).
Diversity amongst HPE students is therefore of great
importance for society. However, the cohorts trained to
become health professionals are often not representative
of the populations they serve (Bowes et al. 2013; Alexander
and Cleland 2018; Van den Broek et al. 2018). In many
countries, they often belong to the ethnic majority, and
often have highly educated and high-income parents who
are more likely to work in the medical field (Puddey et al.
2011; Ferguson et al. 2012). When compared to the general
university student population, the medical student popula-
tion is also disproportionally from higher socio-
economic status (SES) backgrounds (Van den Broek
et al. 2018).

Evidence suggests that opportunities to enrol in HPE
programs are not equally available to all eligible students,
due to self-selection and/or bias in the admissions proce-
dures (Sianou-Kyrgiou and Tsiplakides 2011; Kelly et al.
2014; Simmenroth-Nayda and G€orlich 2015; Wouters et al.
2018). Self-selection refers to students making a decision to
apply or not based on how they estimate their chance of
success in light of actual and perceived barriers and facilita-
tors. Those from a lower SES background may face numer-
ous barriers to apply (Steven et al. 2016; Niven et al. 2019),
such as the perception that they will have lower chances
of being selected (Greenhalgh et al. 2004; Southgate et al.
2015; Ball et al. 2020; Wouters 2020), fear of not fitting in
because of their background (Greenhalgh et al. 2004;
Mathers and Parry 2009; Martin et al. 2018), financial bar-
riers (Cleland et al. 2015), or active discouragement by high
school teachers (McHarg et al. 2007). Students who lack a
network in the medical field may face barriers in develop-
ing the confidence that the HPE programme is the right
study choice, in getting relevant work experience, or pre-
paring for the medical school application process
(Southgate et al. 2015; Hadinger 2017; Bassett et al. 2019;
Ball et al. 2020). They can also become demotivated by the
inequality they perceive (Wouters et al. 2017). Ethnic
minority students may face inadequate institutional sup-
port and resources, limited personal resources, lack of
access to adequate information, mentoring, and advising,
and different societal barriers (Freeman et al. 2016).
Selection procedures may also be biased unintentionally
against certain groups of applicants (Kelly et al. 2014;
Steven et al. 2016; Niven et al. 2019). For example, men
tend to underperform on certain selection instruments

(Schripsema et al. 2017). Universities across the world
therefore take different measures to attempt to address
these inequities and promote social accountability, for
example by using Widening Participation programs and/or
Widening Access policies (Powis et al. 2007; Cleland et al.
2015; Alexander et al. 2017; Martin et al. 2018), quota sys-
tems (Becak and Cirino 2018; Curtis 2018), and using selec-
tion tools which are known to not disadvantage
underrepresented students (Jerant et al. 2015; Razack et al.
2015; Taylor et al. 2015).

There is academic debate about whether a lottery sys-
tem could also be an instrument to reduce the possible
inequality of opportunity in admission procedures
(Hubbeling 2018; Mazer 2021; ten Cate 2021). Theoretically,
in a random lottery, the background characteristics of
applicants would have no influence on the outcome of
admissions. However, solid large-scale quantitative evi-
dence about which admission procedure would produce
the most equitable outcome for society (i.e. an HPE profes-
sional workforce which reflects the diversity in the general
population) is limited, because in most countries, there is
no possibility to compare the two procedures.

The case of The Netherlands offers a unique opportunity
to investigate this matter and compare the level of HPE
student diversity and possible unequal opportunities in
admissions under two different admissions systems. The
country used to have a lottery admission system weighted
for previous academic performance (Cohen-Schotanus et al.
2006), but due to a perceived lack of fairness and lack of
control of who gains admission (Wouters et al. 2018), the
government decided on a gradual transition in the direc-
tion of selection from 2000 onwards. Since 2017, 100% of
HPE students are admitted through selection (Figure 1).
Selection procedures are designed by universities them-
selves, and make use of at least two criteria, such as previ-
ous academic achievement, aptitude, or extracurricular
activities (Stegers-Jager 2018).

In The Netherlands, the typical educational route to
become an HPE student consists of several steps. In the
transition from elementary to high school, pupils are
placed in either the vocational (4 years), higher general
(5 years), or pre-university (6 years) track around ages
11–12. If pre-university pupils follow the science-focused
track (Nature and Health and/or Nature and Technology)
with four science-focused subjects (Biology, Physics,
Chemistry, and Mathematics) they are eligible to apply to
HPE programs in their final year. Applicants with other edu-
cational backgrounds must prove that they meet equiva-
lent educational levels (Wouters et al. 2018). Once students
apply, they need to compete for the limited places

Figure 1. Timeline of transition from lottery to selection. �Admissions situation at the time this cohort likely applies to an HPE programme.
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available in the HPE programme. In each of these steps on
the route to an HPE programme, diversity may be lost,
which could result in underrepresentation in HPE. However,
it is unknown to what extent this is the case, and which
aspects of diversity are affected at different stages on this
route. Therefore, this study aimed to answer the following
questions: 1) Which demographic background variables are
associated with an applicant’s odds of admission into HPE?
2) Has the representativeness of HPE student populations
changed during the gradual transition in admissions proce-
dures from hybrid lottery and selection to 100% selection,
compared to: a) their age peers; b) the eligible student
pool; and c) the applicant pool?

Our goal was to investigate which background variables
influenced applicants’ odds of admission under different
admissions situations, with different proportions of selec-
tion-based admission, which occurred during the transition
from weighted lottery to selection.

Methods

Study design

We did a retrospective multi-cohort study using anonymised
non-public microdata from Statistics Netherlands of all 16-
year-olds who were registered in The Netherlands on 1
October 2008, 2012, and 2015, hereafter referred to as ‘age
cohorts’. Within these age cohorts, we defined those with a
science-focused pre-university education profile as the
‘eligible student pool’. Using anonymised data from
Studielink – the Dutch organization where students submit
their application for a study programme – we defined those
who had applied to Medicine, Pharmacy, Clinical Technology
or Dentistry as the ‘applicant pool’. Eligibility to apply to the
4 HPE programs in this study is not determined by high
school GPA, score in a medical admissions test, or similar
form of prior attainment. However, an applicant may fail their
final high school exams and thus be unable to enrol in higher
education that year. We have therefore performed our analy-
ses on the applicants who, according to Statistics
Netherlands microdata, had passed their high school exams
and thus, in theory, were eligible for placement. Applicants
who failed their high school exam in the year in which they
applied, were excluded from our logistic regression analyses.
Finally, out of these applicants who were eligible for place-
ment, those who were registered as Medicine, Pharmacy,
Clinical Technology or Dentistry students at a Dutch univer-
sity three years later (in 2011, 2015, or 2018), at the age of 19
were termed ‘HPE students’.

Sample

All children, registered as living in The Netherlands, who
were 16 years old on 1 October 2008, 2012, and 2015 were
included. October 1st was chosen because this is the refer-
ence date at which student enrolment at each level of edu-
cation is registered. At age 16, the majority of Dutch youth
is still in high school. The average age of first-year bachelor
students between 2008 and 2018 was 18.6 years old (Leijen
et al. 2019). This means that the majority of university stu-
dents in The Netherlands, including HPE students, enter
university at age 17, 18, or 19. Therefore, in our research

design, we had the highest likelihood that eligible students
in the cohorts were still in high school, and that three
years later, at age 19, they would have left high school and
entered tertiary education. We selected the years of the
three cohorts based on the availability of essential variables
in Statistics Netherlands microdata, and the admissions
context (Figure 1) at the time students entered
higher education.

Variables

Variables in the study are described in Table 1. As proxy
for SES, we used parental income percentiles, wealth per-
centiles, and social welfare recipient status. Income and
wealth percentiles, rather than their values in euros, were
included because percentiles indicate the relative position
one occupies compared to the rest of the population.
Statistics Netherlands-defined ethnic groups other than
Dutch (without a migration background) are hereafter
referred to as having either a Turkish, Moroccan,
Surinamese, or Dutch Caribbean migration background
(TMSD); or other migration background (OMB).

Statistical analysis

We first performed univariable logistic regression analyses
to examine which of the independent variables described
in Table 1 were associated with becoming an HPE student.
Statistical level of significance was set at .05. We examined
data for evidence of multicollinearity amongst the inde-
pendent variables. Second, we used multivariable logistic
regressions and applied stepwise forward selection to build
a model for each cohort year (2008, 2012, and 2015). This
resulted in three models in total. We also examined
whether adding interaction terms (any possible combi-
nation) improved these models.

To determine the representativeness of HPE student
populations throughout the transition from a hybrid
weighted lottery and selection procedure to a 100% selec-
tion procedure, we used frequency tables to compare the
distribution of students in each cohort and each reference
group on all variables. To investigate the changes in pro-
portions between cohorts, we used two different types of
logistic regression analyses, where age cohort 2008 was
used as a reference category. For binary variables such as
gender, we used binary logistic regression analysis; for vari-
ables with more than two categories, such as migration
background, we used multinomial logistic regression ana-
lysis. All analyses were performed using IBM SPSS software
for Windows version 25.0 (IBM Corp, Armonk, NY).

Ethical considerations

The Ethics Committee at Amsterdam UMC, location VUmc
declared the study (File no. 2019.719) exempt from
approval under the Medical Research Involving Human
Subjects Act (WMO). The statistical results are based on cal-
culations by LM and JWRT (Amsterdam UMC) using non-
public anonymised microdata from Statistics Netherlands
and comply to all Statistics Netherlands privacy regulations
and the Dutch law regarding use of their non-public micro-
data. Selected data from Studielink of the applicant pool
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was anonymised by Statistics Netherlands. The researchers
had no access to identifiable information.

Results

Demographic variables associated with becoming an
HPE student

Results from the univariable logistic regression (see Table 1
in Supplementary Appendix) showed that all variables were
associated with becoming an HPE student within at least
one cohort. We examined data for evidence of multicolli-
nearity. This led us to exclude one variable (number of
parents born abroad) which was previously a part of our
dataset, because the Pearson coefficient correlations
between ‘migration background’ and ‘number of parents
born abroad’ were >0.82 in each age cohort, which can be
considered strong (Schober et al. 2018). We therefore
excluded ‘number of parents born abroad’ from further anal-
yses and did not include it in this article. Keeping the vari-
able ‘migration background’ enabled us to investigate
whether the transition to 100% selection impacted groups
with or without a migration background in different ways.
No evidence was found for multicollinearity in the remaining
variables. All independent variables were, therefore, included
in multivariable regression models for each applicant cohort
independently (see Table 2 in Supplementary Appendix for
the full models and Table 2 in this manuscript for the final
models). No significant interactions were found.

Applicant pool models

Table 2 shows that the final models change between
cohort 2008 and 2015. In cohort 2008, where 50–100% of

students were admitted through weighted lottery (depend-
ing on each HPE faculty), only female gender (OR 1.15
[1.01–1.30]) and belonging to the highest wealth decile (OR
1.29 [1.10–1.51]) were significantly positively associated
with becoming an HPE student. In cohort 2012, household
wealth no longer contributed significantly to the model.
Instead, an effect for parental income was found, with a

Table 1. Data recorded for each student.

Variable Values Rationale for selecting variable

Gendera 0¼Male
1¼ Female

The known male: female ratio of Dutch Medicine
students of approximately 30:70 (Van den
Broek et al. 2018)

Number of parents who are registered healthcare
professionals

0, 1, 2, categorised for regression analysis:
0¼ 0 parents
1¼ 1 or 2 parents

The known influence of having a network in the
medical field as a facilitator in preparing for
selection (Southgate et al. 2015; Hadinger
2017; Bassett et al. 2019; Ball et al. 2020)

Migration background Dutch, Turkish, Moroccan, Surinamese, Dutch
Caribbean, Western, and other non-Western

Categorised for regression analysis:
0¼ Dutch (no migration background),
1¼ Turkish/Moroccan/Surinamese/Dutch

Caribbean (TMSD) migration background
2¼Other migration background (OMB)

migration background

The known educational inequalities which
students with a migration background face in
the transition from primary to secondary
school, such as lower expectations (Dutch
Inspectorate of Education 2021)

Socio-economic status indicators
Income percentile of parent with the

highest income
Scale of 0–100, categorisedb for regression

analysis:
0 ¼ Percentiles 0–90
1 ¼ Percentiles 91–100

The known barriers of low SES in the education
field in general or in access to higher
education/HPE in particular and the
disproportionate share of students from high-
income families among Medicine students
(Steven et al. 2016; Niven et al. 2019;
Wouters 2020)

Household wealth percentilec Scale of 0–100, categorisedb for regression
analysis:

0¼ Percentiles 0–70
1¼ Percentiles 71–90
2¼ Percentiles 91–100

Number of parents who receive social welfare 0, 1, 2, categorised for regression analysis:
0¼ 0 parents
1¼ 1 or 2 parents

The low disposable income of families on social
welfare is hypothesised to have a negative
effect on the child’s opportunity to enter an
HPE programme.

aIt is acknowledged that not every individual identifies as ‘male’ or ‘female’, but Statistics Netherlands datasets only use these two gender categories. bThe
groups were recoded on the basis of the highest possible balance in the HPE student pool. cThe wealth percentile concerns both income and assets (e.g.
property, shares, and savings) on the household level, and is often lower than the income percentile due to the influence of (primarily mortgage) debts.
When parents live in different households, they may each have a different household wealth percentile. In that case, we selected the highest percentile.

Table 2. Results of multivariable logistic regression for the final model for
each cohort, performed on applicants eligible for placement.

Cohort 2008
Adjusted OR
(95% CI)

Gender
Female (ref. male) 1.15 (1.01–1.30)�

Household wealth percentile
Wealth percentiles 71–90 (ref. wealth percentiles 0-70) 1.03 (0.88–1.21)
Wealth percentiles 91–100 (ref. wealth percentiles 0-70) 1.29 (1.10–1.51)��

Cohort 2012
Adjusted OR
(95% CI)

Gender
Female (ref. male) 1.49 (1.28–1.73)���

Migration background
TMSD (ref. Dutch without migration background) 0.68 (0.52–0.89)��
OMB (ref. Dutch without migration background) 1.00 (0.82–1.24)

Income percentile of parent with the highest income
Income percentiles 91–100 (ref. income percentiles 0-90) 1.37 (1.18–1.60)���

Cohort 2015
Adjusted OR
(95% CI)

Number of HP parents
Has 1 or 2 HP parents (ref. 0 parents) 1.27 (1.10–1.47)��

Migration background
TMSD (ref. Dutch without migration background) 0.72 (0.57–0.91)��
OMB (ref. Dutch without migration background) 1.02 (0.86–1.20)

Gender
Female (ref. male) 1.35 (1.19–1.53)���

Household wealth percentile
Wealth percentiles 71–90 (ref. wealth percentiles 0-70) 1.12 (0.96–1.30)
Wealth percentiles 91–100 (ref. wealth percentiles 0-70) 1.28 (1.10–1.49)��

�p< .05; ��p< .01; ���p< .001.
OR: odds ratio; HP: healthcare professional; TMSD: Turkish, Moroccan, Surinamese, or
Dutch Caribbean; OMB: other migration background
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positive association for the top-10 decile (OR 1.37
[1.18–1.60]). Female gender remained positively associated
(OR 1.49 [1.28–1.73]), and migration background improved
the model, with a negative association for having a TMSD
migration background (OR 0.68 [0.52–0.89]). The model of
cohort 2015 (100% selection) showed that having at least
one HP as a parent (OR 1.27 [1.10–1.47]), female gender
(OR 1.35 [1.19–1.53] and belonging to the top-10 wealth
decile (OR 1.28 [1.10–1.49]) were positively associated.
Negative associations were found for a TMSD migration
background (0.72 [0.57–0.91]). Other variables did not con-
tribute to the models in Table 2 (p > .05) and were there-
fore not included (see Table 2 in Supplementary Appendix
for the result of the full model, that is before performing a
stepwise forward logistic regression).

To investigate whether results related to migration back-
ground could be explained by differences in SES, we ana-
lysed the frequency distribution of income and wealth
deciles for each migration background category (Dutch,
TMSD and OMB). As income and wealth were distributed
highly unequally between the three different categories,
we performed additional analyses on the applicant pool,
using recoded income and wealth groups to maximize bal-
ance. Within the lowest wealth group (percentiles 0–60),
the negative association for a TMSD background remained
significant in cohort 2012 and 2015 (see Table 3 in
Supplementary Appendix). In income percentiles group
0–70, the negative association for a TMSD background was
significant in cohort 2015. In cohort 2012, this was true for
income percentile group 71–100. This showed that the
negative associations for TMSD migration background can-
not be explained by SES: they remained negative even
when compared to the Dutch reference category without a
migration background from the same income/
wealth groups.

Representativeness of HPE students

Table 3 shows the distribution of students per variable in
all (sub)cohorts. Women represented approximately half of
all age cohorts and eligible student pools, but their propor-
tion is significantly higher in the applicant pool and the
HPE student population (Table 3). A 16.1% decrease was
seen in the proportion of men in the HPE student popula-
tion between cohort 2008 and 2015 (from 34.1 to 28.6%).

The proportion of HPE students with 1 or 2HP parents
decreased significantly between cohort 2008 and 2015, but
compared to the age cohort, eligible pool, and applicant
pool, students with such parents are still overrepresented
amongst HPE student students.

The distribution of HPE students over the different
income groups has not undergone major changes between
cohort 2008 and 2015, but their distribution over the differ-
ent wealth groups shows an increase in the proportion of
students from the lowest 70 percentiles, and a decrease of
the proportion of students from the top 10 decile.
However, students from the highest income and wealth
groups remained overrepresented amongst HPE students
compared to the eligible and applicant pools, but espe-
cially compared to their age cohorts.

Those with at least one parent who receives social wel-
fare are underrepresented in the eligible pool, but they do

apply at relatively high rates: in each cohort, their propor-
tion in the applicant pool is higher than their proportion in
the eligible pool. However, they are admitted at lower
rates, resulting in underrepresentation amongst HPE stu-
dents compared to their age cohorts.

Relative to the age cohorts, TMSD students are underre-
presented in the eligible pool, applicant pool, and HPE stu-
dent populations for all cohorts, while OMB students are
overrepresented amongst applicants and HPE students.

Discussion

The results of our retrospective multi-cohort study show
that in the transition from hybrid lottery and selection to
100% selection, the number of background variables which
significantly influenced applicants’ odds of admission
increased from 2 (gender and wealth percentile) to 4
(gender, wealth percentile, number of HP parents, and
migration background) in our multivariable logistic regres-
sion models. The lower odds of applicants with a TMSD
migration background in a predominantly or 100% selec-
tion-based procedure, could not be explained by SES, as
evidenced by Table 3 in the Supplementary Appendix:
odds ratios for TMSD applicants were also significantly
lower compared to their Dutch peers belonging to the
same income or wealth categories. This influenced the rep-
resentativeness of HPE student populations, which changed
during the transition to selection in comparison to the age
cohorts, eligible pool, and applicant pool. Our results pro-
vide a nuanced picture of what happens in each step on
the route to an HPE programme, affecting the level of rep-
resentation of different student groups.

First, in the step from primary school to secondary
school, the placement of pupils into either vocational,
higher general or pre-university tracks is a process which
affects pupils of different backgrounds in a different way
(Dutch Inspectorate of Education 2021). Hence, at age 16,
students who belong to high SES families, and have no
TMSD migration background, are disproportionally repre-
sented in the pre-university track and thus in the future eli-
gible student pool (Table 3). The resulting eligible student
pools for HPE programs are far from representative of their
age cohorts. The loss of ethnic and socio-economic diver-
sity which occurs in this step, is much greater than the loss
on these aspects of diversity which takes place in the step
towards applying or being admitted, regardless of whether
HPE admissions consist of hybrid lottery and selection or
100% selection. This suggests that it is the primary cause
for the underrepresentation of lower SES and TMSD stu-
dents in Dutch HPE programmes. This finding corresponds
with the argument of Cohen et al. (2002), who argued that
the unequal access to educational opportunities in primary
and secondary education for minority students of lower
SES backgrounds was at the root of the lack of diversity in
U.S. medical schools.

Second, in the step to applying for an HPE programme,
the results show that compared to the eligible pool, men
and students without parents in the health professions are
underrepresented in the applicant pool: in cohort 2015 for
example, men represent about half of the eligible pool, but
less than 32% of the applicant pool. Students without HP
parents represent 83% of the eligible pool, but 78.1% of
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the applicant pool. This suggests self-selection in the deci-
sion to apply, resulting in a loss of diversity and represen-
tativeness on these background characteristics. These
findings support qualitative research by our research team
(submitted), which suggested that a network in the med-
ical field was of fundamental importance for high school
students in making the study choice for an HPE pro-
gramme and in preparing for the selection procedure. A
pattern of self-selection by men and students without med-
ical parents was also found by Simmenroth-Nayda and
G€orlich (2015). It differs however with the U.S. context, in
which between 2001 and 2015, the percentage of female
applicants to medical school slightly declined from 49.7 to
46.5% (Zhang et al. 2021).

Students with a migration background applied at a
higher rate than their share in the eligible pool. This sug-
gests that self-selection in the step towards applying is not
a reason for their underrepresentation in HPE populations.
Our findings are in contrast with qualitative research into
self-selection by ethnic minorities and/or lower SES stu-
dents, relating to barriers in (preparing for) applying to an
HPE programme (Greenhalgh et al. 2004; Mathers and
Parry 2009; Freeman et al. 2016). This is not to say that
Dutch eligible students with a migration background do
not face systemic barriers, but these barriers do not trans-
late to an underrepresentation in the applicant pool com-
pared to the eligible pool.

Students from a lower SES background (measured on
the basis of parental income, wealth, or social welfare
recipient status) applied in similar or higher rates (detailed
data not shown) compared to their proportion in the eli-
gible student population. This suggests that self-selection
in the step towards applying is not a main reason for their
underrepresentation in HPE populations. This is in contrast
with the increased ratio of applicants from high-income
counties versus low-income counties in the United States,
as found by Zhang et al. (2021). However, lower SES appli-
cants were slightly overrepresented in the population of
applicants which failed their final exams in high school.
Therefore, they were less often eligible for placement that
year. These applicants could benefit from more guidance
and targeted support, to ensure they pass their high school
exams and thereby become eligible for placement without
delay. The pool of applicants which was eligible for place-
ment had a SES background which was more similar to
that of the total eligible pool.

Third, in the step from applicant pool to HPE student
pool, diversity is lost as applicants who were eligible for
placement did not have the same odds of successful
admission. We mainly attribute this to the use of selection,
as the number of variables which influenced odds of
admission increased from 2 to 4 in the period that the use
of selection-based admission increased from 0-50%
(depending on each faculty) to 100%. In cohort 2008
(hybrid lottery and selection procedure), students who are
women and belong to the highest wealth groups had a
significantly higher chance to be admitted. In cohort 2015
(100% selection), students who are women, have no TMSD
migration background, whose parents are registered
healthcare professionals, or who belong to the highest
wealth groups, had a significantly higher chance to
become HPE students. This negatively influenced the

representativeness of the HPE student population, espe-
cially in comparison to the age cohorts.

The lower enrolment of men in HPE does not reflect
their rates of university enrolment. Out of the 16-year-olds
in cohort 2015 who were enrolled in the science-focused
pre-university profile at age 16, their gender distribution in
university is almost equal (49.5% men and 50.5% women,
data not shown). Men in the eligible student population
thus choose other university programs in greater propor-
tions than the four HPE programs in our study.

Our results demonstrate that Dutch HPE students come
from high-SES backgrounds at a more disproportionate
level than previously thought. Van den Broek et al. (2018),
who used household income as a SES indicator, found that
30% of Dutch medical students came from the top-10
household income decile. In our cohorts, more than 60% of
HPE students had at least one parent in the top-10 per-
sonal income decile (compared to 30–33% in the age
cohorts), and more than 36% came from the top-10 house-
hold wealth decile (compared to 15–16% in the age
cohorts). The differences in results between Van den Broek
and our work could be attributed to our method of select-
ing the highest personal income decile of either parent,
which is not averaged out by the possibly lower income
decile of the other parent. The differences in our results
between income and wealth deciles are caused by the fact
that wealth percentiles are a combination of household
income and household assets. Factors such as mortgage
debts reduce household wealth levels.

The different odds of admission we found for different
groups of applicants align with the Ottawa consensus
statement by Prideaux et al. (2011), which argued that sev-
eral procedures used for HPE admission carry a risk for
bias, and thus a lack of equal opportunity for all applicants.
The finding that in the transition to 100% selection, the
number of background variables which were significantly
associated with the odds of admission increased from two
to four, is concerning. It points to an increased level of
inequality in opportunity, especially for lower SES and
TMSD students. These students are already disadvantaged
early on the route to an HPE programme, namely in the
step from primary school to the pre-university track in high
school. Our findings support Patterson et al., who argued
that considering the impediments which certain social
groups face, and the societal factors which may limit them
from demonstrating sufficient academic excellence, selec-
tion systems which are dominated by measures of excel-
lence perpetually maintain ‘the reproductive nature of
medical education as elite’ (Patterson et al. 2018, 1095).

Implications

Our conclusions can provide a new dimension in the inter-
national debate on whether lottery or selection would
result in fairness towards applicants and/or equitable out-
comes for society. This is relevant to all countries and con-
texts in which there is a lack of diversity or
representativeness in the HPE applicant pool and student
population. It emphasises to the international HPE commu-
nity, in which there is debate about lottery versus selection
(Hubbeling 2018; Mazer 2021; ten Cate 2021) that a ran-
dom or weighted lottery is not an easy solution to achieve
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fairness or equity in admissions as long as the applicant
pool is not representative of their age cohort, due to accu-
mulated disadvantage for certain groups in primary and
secondary education. We therefore recommend HPE pro-
grammes around the world to gain insight into the diver-
sity of the applicant pool in comparison to their age cohort
and the eligible student population. After all, The
Netherlands is not unique in that eligible pools for HPE
programmes are not representative for the population as a
whole (Steven et al. 2016). Cohen et al. (2002) argued that
fundamental reforms of the education system at the pre-
college stage are the long-term solution to achieving a rep-
resentative health professions workforce, but that until
those reforms take place, affirmative action tools in HPE
programmes are critical. Our study supports that argument,
but such tools, or Widening Access policies in general, are
currently not being used in the selection procedure in The
Netherlands, nor are they permitted by law. Recently, the
government made lottery-admission legal again, but a lot-
tery system does not have a mechanism in place to create
a level playing field for those who are already significantly
underrepresented in the eligible student pool or applicant
pool due to the known barriers resulting from a lower SES
status or a TMSD migration background. These barriers,
such as lower expectations being placed upon them by the
education system (Dutch Inspectorate of Education 2021),
discrimination (Dutch Inspectorate of Education 2021), and
differential access to high-quality and highly resourced
schools (Grafton-Clarke 2016; Kumwenda et al. 2017; Dutch
Inspectorate of Education 2021), need to be addressed by
all parties involved in primary and secondary levels of edu-
cation. They are however beyond the scope of this article.
Based on our findings and this broader context of educa-
tional inequality, we argue that a return to 100% lottery
will not help in solving the problem of a lack of diversity in
HPE, as long as eligible pools for HPE programmes are not
representative of their age cohorts.

Our study design can be replicated globally, where HPE
programmes aiming to admit a representative student
population could consider the diversity of the age cohort,
eligible pool, and the applicant pool when deciding on the
most suitable type of admissions procedure to achieve this
goal. Depending on each local context, different steps can
be taken to admit a student population which is represen-
tative for their age cohort (i.e. the (future) patient popula-
tion). Random lottery at best results in an HPE student
population which is representative of the applicant pool,
but in contexts where the applicant pool lacks diversity,
lottery is not a solution. In such contexts, selection proce-
dures could be implemented which have the explicit goal
to prioritise equitable admissions. Successful international
examples of Widening Access policies (Powis et al. 2007;
Cleland et al. 2015; Alexander et al. 2017; Martin et al.
2018), quota systems (Becak and Cirino 2018; Curtis 2018),
contextualised admissions (Medical Schools Council
Selection Alliance 2018), using selection tools which are
known to not disadvantage underrepresented students
(Jerant et al. 2015; Razack et al. 2015; Taylor et al. 2015),
and other instruments that can ensure a representative
health professional workforce, could be studied and imple-
mented where appropriate. Additionally, if there is insuffi-
cient diversity in the eligible pool compared to the age

cohort, policies need to be developed to address this prob-
lem at the earliest possible stages by all parties involved in
primary and secondary education. Where there is insuffi-
cient diversity in the applicant pool, interventions are
necessary in the area of recruitment, such as pipeline pro-
grams and other Widening Participation efforts (Martin
et al. 2018; Clayborne et al. 2021), which could be designed
by universities and other parties.

On the basis of our findings, we advance the following
suggestions for HPE programmes in the Dutch context:
Equitable admissions procedures should be developed to
prioritise increasing the admission of students from lower
SES families, students with a TMSD migration background,
students without HP parents, and men. Such admissions
procedures need to become legally permitted, so HPE pro-
grams can implement them. We recommend developers of
equitable admissions policies to be aware of intersectional-
ity (Crenshaw 1991): applicants can belong to multiple
underrepresented groups, e.g. a man with an ethnic minor-
ity and lower SES background and may thereby face accu-
mulated disadvantages in the route to an HPE programme.
Additional policy interventions at the pre-university stage
are necessary to encourage and support men and those
without HP parents to apply to HPE programmes in greater
numbers, for example by providing them with access to a
medical network (Wouters 2020). Furthermore, primary and
secondary schools should support lower SES children and
children with a TMSD background at an early stage to suc-
cessfully enrol in the science-focused pre-university track,
which would make them eligible to apply for an HPE pro-
gramme in the future.

Limitations

Our sample consists of more than 600,000 individuals who
were 16 years old on 1 October 2008, 2012, or 2015. The
design and size of this sample are major strengths of the
study. Another strength is that logistic regression was per-
formed on those applicants who all had similar back-
grounds: they were of the same age, and 98% of them
(data not shown) had passed the examination of the sci-
ence-focused pre-university track (meaning only 2% of this
cohort applied through a different route (e.g. the higher
vocational educational route). This reduces the risk of pos-
sible confounders. Additionally, we compared our three
applicant pools who were eligible for placement with the
combined applicant dataset of the 2009–2018 academic
years, including the students who applied and were not
part of our cohorts. We compared them on all variables
included in the study, to see how representative the appli-
cant pools within our cohorts were for the combined appli-
cant pool of these nine years. Our applicant pools
consisted more often of those who were Dutch without a
migration background (78%) and with parents who
belonged to the top-10 income decile (60%), compared to
all applicants in the 2009-2018 period (71%, respectively,
55%), but were relatively comparable on the
other variables.

We could not make a comparison with the students
admitted through 100% lottery (before 2000), as data for
several variables was not available. However, 50–100% of
the HPE students of cohort 2008 was admitted through
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weighted lottery (depending on the specific programme
and university), which does provide sufficient ground for
comparison with a 100% selection procedure.

We could not compare the representativeness of HPE
student populations between individual programs of
Medicine, Pharmacy, Clinical Technology, and Dentistry
offered at different Dutch universities. This is because
Statistics Netherlands regulations do not allow for micro-
data research on the institutional level. To address this limi-
tation, we hereby add the total number of seats in the
academic year 2018–2019 for each HPE program on a
national level (Studiekeuze123, 2017) as a proxy for their
distribution in our dataset: Medicine: 2835 (78,9%);
Pharmacy: 270 (7.5%); Dentistry: 259 (7.2%); Clinical
Technology: 230 (6.4%); Total: 3594 (100%). These national
proportions are the best proxy for the proportions within
our dataset.

Finally, parental education levels could not be included
due to this data being unstandardised, and unavailable for
a part of the sample. We addressed this limitation by hav-
ing three other indicators for SES.

Further research

Although data may indicate a need for change in admis-
sions policies, evidence alone does not suffice. Depending
on countries’ societal, political, and legal context, legislative
adaptations and creating societal support may be needed.
In a follow-up study, we investigated the level of institu-
tional and societal support for widening access policies, to
inform possible legislative and institutional changes.

Next to research into the most suitable designs for
admissions procedures which would prioritise a representa-
tive student population, further research is required into
the effects of individual selection tools, as well as combina-
tions of tools, on student diversity.
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