JMIR FORMATIVE RESEARCH Diaz-Fernandez et &

Original Paper

Access to Specialized Medical Training in Spain and Determinants
of Failure in the National Entrance Examination: Econometric
Modeling Study

Montserrat Diaz-Fernandez®", PhD; Mar Llorente-Marron'’, PhD: Victor Asensi®>, MD, PhD

1Department of Quantitative Economics, University of Oviedo, Oviedo, Spain
2Department of Medicine, University of Oviedo, Oviedo, Spain
“all authors contributed equally

Corresponding Author:

Montserrat Diaz-Fernandez, PhD

Department of Quantitative Economics, University of Oviedo
Avdadel Cristo gn

Oviedo, 33006

Spain

Phone: 34 985103000 ext 3749

Email: mdiaz@uniovi.es

Abstract

Background: The process of accessing specialized medical trainingin Spain isacomplex issue, involving not only the evaluation
of medical knowledge acquired throughout university training but also the interaction of factors of a contextual and structural
nature, which can influence the results obtained in the entrance examination. In this context, research on the variables that
determine performancein thistest is of great relevance form not only an academic but also a social and economic point of view.
The interaction among factors such as academic performance, gender, nationality, and timing offers a unique opportunity to
evaluate the functioning of the educational system at acritical moment in its recent history. Research that has focused specifically
on access to specialized medical training has shown mixed results on how these factors impact examination performance.

Objective: Thisstudy aimed to approximate the factorsthat determinefailure in the entrance test for specialized medical training
in Spain with the aim of better understanding the extent to which differences based on sex, nationality, and the context of the
COVID-19 pandemic contribute to explaining such failure.

Methods: We carried out econometric modeling of the final results obtained in the entrance examination to specialized medical
training and identified the explanatory factors that determine the results, their relevance, effect, and significance. Econometric
modeling provides arigorous framework for estimating the causal effect of different variables on the final examination score. It
helps identify not only which variables have an impact on performance but also to what extent they do so and under what
conditions.

Results. Based on the results obtained in the 2019-2021 test calls (7217 eliminated candidates), academic records (P<.001) and
examination scores (P<.001), together with demographic factors including sex (P=.54) and nationality (P<.001), and calendar
year (P<.001) were determinants of the behavior observed in the final results. Our results do not indicate whether being male or
female favors or decreases the final grade obtained; however, being Spanish constitutes a relevant explanatory factor in our final
results. The calendar effect, directly related to the COVID-19 pandemic, allows us to quantify the negative impact on the final
results.

Conclusions: This study investigated the impact of factors such as sex, nationality, and the COVID-19 pandemic on access to
specialized medical training in Spain. Empirically, not being Spanish acts as an unfavorable fixed characteristic in the baseline
econometric model, but it becomes favorable when considering the candidate's academic record. The impact of language is not
perceived asalimiting factor; the test exclusively evaluates knowledge of medical content. The negative effects of the COVID-19
pandemic are visualized in the final scores.
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Introduction

The world's population is growing, and life expectancy is
increasing. This implies a greater consumption of health
services, which is essential for guaranteeing socia well-being.
However, recourses are limited. In this context, adequate
planning for training of health professionalsto meet the current
and future needs of the population is unavoidable. In light of
this, health care resource planning studies have been conducted
[1,2].

The Spanish health care system has serious problems due to
high levels of life expectancy and medical insufficiency. As a
result, the increase in life expectancy, population growth, and
the number of people in confinement together contribute to the
increase in the demand for health services [3]. Spain has
experienced arapid declinein birth rate and popul ation growth,
which has caused a significant demographic change that has
affected the country’s present and future. In 2022, life
expectancy in Spain was 3 yearslonger than the average within
the European Union (EU). Currently, 20% of the population of
Spain is older than 65 years.

Health spending in Spain has grown in recent years, although
it islower than the EU average. In 2019, Spain dedicated 9.1%
of its gross domestic product to health spending, that is, 0.8
percentage points less than the EU average, with a per-capita
spending of €2488 (US $ 2885.15), which is 30% lower than
the EU average (€3523 [US $ 4085.46]) [4]. The number of
doctors per inhabitant in Spain (4.33 doctors per 1000
inhabitants) exceeds the average (3.6 doctors per 1000
inhabitants) in OECD (Organisation for Economic Co-operation
and Development) countries. However, doctor shortages and
supply rigidities remain key problems. In this debate, the
difficultiesin reconciling family lifein afemale-dominant sector
play arelevant role, as does the impact of the mass retirement
of many professionals and the expatriation of talent to other
countries.

The medical profession has experienced significant social
change in recent decades, with a greater presence of women at
all levelsand specialties. Thisfeminization process has occurred
in most high-income countries and is expected to continue in
the future [5-9]. In Spain, while 2 out of every 3 doctors who
retire are men, 2 out of every 3 physicianswho join are women.
Currently, 7 out of 10 students enrolled in medical schools are
women, and asimilar metric is observed for resident physicians
(6 out of every 10 residents are women) [10]. However, the
aging of the health care workforce and the flight of talent to
other countries can threaten the quality and viability of Spain’'s
health care system [3]. The average age of active physiciansin
2021 was 49.76 years, with a bimodal distribution of those in
the age groups of 45-64 years (37.75%) and 35-54 years
(38.78%). The perception of professional opportunities
influencesthe mobility of physicians, who may feel demotivated
by their current situation or attracted by other options[11]. The
outflow of physicians from Spain to other countries in search
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of better working conditions, salaries, and professional
recognition has continued in recent years, despitethe COVID-19
pandemic. According to data from the Collegiate Medical
Organization, 2504 certificates of suitability for work abroad
were issued in 2021, which was similar to the number issued
in 2020. Most of the chosen destinations are EU countrieswhere
better options are offered, especialy with regard to working
conditions and compensation. On the other hand, the arrival of
foreign doctors in Spain is related to the economic cycle of
public health spending, which has suffered cuts during the
economic crisis[11,12].

Public hedlth congtitutes a fundamental aspect of the
development and quality of life of any country. Different
indicators can be used for evaluation (patients' rights, waiting
lists, prevention programs, free access, etc). The universal right
to health in Spain is guaranteed through the National Health
System (NHS), which covers 96.5% of health care services.
The NHS offersfree, quality servicesto al citizens throughout
their livesand contributesto the state of well-being. Spain stands
out as one of the countries with the best headth systems
worldwide.

Technological capacity and highly qualified human capital
congtitute strengths of the NHS. Theimplementation and official
recognition of the medical specialization system in Spain
through the Medical Intern Residency (MIR) program as a
means of accessing the speciaist title has led to decisive
advances in Specialized Health Training (SHT) tests, which
serve as a mark of prestige and recognition for NHS
professionals [13]. The SHT based on the residency system
consists of aprogrammed, supervised, and paid clinical practice
that pursues the progressive assumption of responsibilities
throughout the training period. The SHT aims to train health
professionals in the knowledge, techniques, and skills of each
specidty, guaranteeing comprehensive and efficient care for
users. The assignment of candidates to MIR placements by
speciaty and hospital center is based on an ordered election
based on the results of a nationa examination with
multiple-choice questions that are determined based on the
principles of merit and ability and the academic scale of the
degreein medicine[14,15]. The choice of specialty istherefore
based on the principle of vertical equity by allowing the most
productive candidates to have priority in the choice of the SHT
program using the ranking position as a proxy variable.
Certification examinations play a fundamental role in terms of
social responsihility, as they provide objective and transparent
criteriafor assessing candidates performance [16-18].

Various studies have shown that factors such as sex, nationality,
or the COVID-19 pandemic have an impact on the final results
of participants who pass the SHT access test in Spain [7,19].
However, not everyone passes the test; approximately 1 in 5
participants are eliminated from the process during the access
attempt. However, the literature does not include the profile of
eliminated applicants who do not exceed the access threshold.
The shortage of human and material resourcesin some areas of
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the country, labeled medical deserts, makes access to quality
health care appropriate to the needs of the population difficult.
Health planning is a complex process that requires evaluating
health needs, establishing objectives and strategies to improve
health, and allocating health resources efficiently and equitably.
Its purpose is to offer solutions to health problems that affect
people through actions to prevent, treat, control, or eliminate
diseases. To do this, not only conventional health services but
also the social, economic, and material aspects that influence
health must be considered [20]. Studying whether there are
significant differences among the factorsthat determine success
or failure in access to the SHT can be useful in the context of
aworrying shortage of health professionals.

In this study, we aim to examine the factors that determine the
performance of candidatesin terms of accessto the SHT, which
isademanding test that provides access to specialized training
in health care in Spain. However, not everyone manages to
overcome it, leaving some outside the selection process. What
factorsinfluence successor failure? Arethere differences based
on sex or nationality? Has the COVID-19 pandemic had an
influence on the outcomes? Based on the data of applicantswho
did not achieve the minimum grade between the 2019 and 2021
test calls, we explore potential differences based on sex,
nationality, and the context of the COVID-19 pandemic. We
intend to determine the explanatory factors that are associated
with the final score obtained and offer relevant information for
health planning, which must respond to the needs and
expectations of citizensin terms of health, aswell asthe social,
economic, and material progress of people. Thiswork can help
optimize access to the SHT and mitigate medical desert areas
in Spain.

Does the use of traditional scoring metrics for resident
recruitment create racial and gender bias[21]? Our objectiveis
to identify the explanatory factors that approximate the final
score on the national entrance examination to access the SHT.
We intend to analyze quantitatively to what extent the
examination, sociodemographic factors, and calendar data
explain the results of the MIR examination. To do so, we will
use an econometric approach that will allow us to establish a
causal relationship between the results obtained and the variables
that determine them.

Methods

Data

The statistical information used in this study was obtained from
the final list of results of the selective medical examinations,
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prepared by the Ministry of Health for the annual calls during
the 2019-2021 period [22]. The recruitment process was
conducted through a national public call, in which applicants
voluntarily register and meet basic administrative and academic
requirements. The registration forms collect demographic
information of the applicants, examination data, and details of
the test schedule, allowing systematic tracking of each stage of
the process. The analyzed period corresponds to the 3
examinations conducted between 2020 and 2022, with complete
information available for all variables across all observations
and no missing data. For the analysis, only the number of
candidates who did not pass the examination was considered,
defined as those scoring below the minimum established
threshold (35% of the arithmetic mean of the 10 highest exam
scores). In the 2019, 2020, and 2021 calls, the cutoff scores
were 157, 156, and 177 points, respectively. In the 2022 call,
the cutoff criterion was adjusted to 25% of the arithmetic mean
of the 10 highest examination scores, lowering the minimum
passing score to 113 points. In total, 7217 observations were
analyzed: 2796 from 2019, 2526 from 2020, and 1895 from
2021.

Ethical Consider ations

Thisstudy did not requirereview or approval by aninstitutional
ethics committee, asit relies exclusively on publicly available,
anonymized, and aggregated secondary data.

In accordance with international research ethics guidelines (such
as the Declaration of Helsinki), the recommendations of the
Spanish Ministry of Science and Innovation’s Research Ethics
Committee for studies using public data, and IMIR’s editorial
policies, studies using such data are considered exempt from
formal ethical review.

Procedure

The final grade obtained, that is, the score, is obtained as a
weighted average of the test examination (90%) and academic
records (10%). This variable approximates the final result in
which factors specifically related to the examination—valid
answers, validity, academic records, scale, demographic factors,
sex, nationality and language, and the calendar factors
MIR_2020 and MIR_2021—contribute to the observed behavior
of the final result (Table 1). The effect of the calendar year is
approximated from the annual data corresponding to the calls
made between 2019 and 2021 and the variables MIR 2019,
MIR_2020 (MIR_2020=1), and MIR_2021 (MIR_2021=1),
with the 2019 call serving as the control category.
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Table 1. Selected variables used in the study.
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Indicators, variables, and their definitions

Expected sign

Test

The expected sign of thisvariableis
positive

Valid: quantitative variable indicating the total number of correct answers obtained by each candidate

Scale: quantitative variable obtained by multiplying by 10 the evaluation of each candidate's file and di-
viding the product by the average of the 10 best examinations of the corresponding exercise

Demographic factors

A priori; the expected sign of this
variable can be + or —

Sex: dichotomous variable that takes the value O if the applicant isfemale, 1 otherwise

Nationality: dichotomous variablethat takesthe value 0 if the applicant isof Spanish nationality, 1 otherwise

Language: dichotomous variablethat takesthe value O if the applicant communicatesin Spanish, 1 otherwise

Calendar

A priori; the expected sign of this
variable can be + or —

MIR_2020% dichotomous variable that takes the value 1 if the sample observation corresponds to the

2020 call, otherwise 0

MIR_2021: dichotomous variable that takes the value 1 if the sample observation corresponds to the call

for the year 2021, O otherwise

3MIR: Medical Intern Residency.

The specification of the model to be used requires the
determination of the variables and functional relationship to be
considered:

Score =f (Valid;, Scale, Sex;, Nationality;, Language,
MIR2020,, MIR2021;, u;)

where, for the ith observation, the variable that includes the
final grade obtained in the test, Score, denotes the dependent
variable, and u the random disturbance term. Linear regression
modelswere used and estimated using the ordinary least squares
(OLS) method to explain Score based on a set of explanatory
variables. All explanatory variables were selected based on
theoretical relevance and data availability. Additionally,
interaction terms were included where supported by prior
literature or exploratory analysis. Multicollinearity was assessed
using thelinear correlation matrix of the explanatory variables,
which showed no signs of high multicollinearity. However,
when heteroskedasticity is present—meaning that the variance
of the error terms is not constant—the SEs produced by OLS
may be unreliable, compromising the validity of statistical
inference. To address this, we use heteroskedasticity-robust
SEs, specificaly the Huber-White-Hinkley estimator, which
adjusts the variance-covariance matrix to yield consistent SE
estimates even under nonconstant error variance. This ensures
more accurate hypothesis testing. Moreover, the use of this
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multivariate approach enablesthe estimation of each predictor’'s
unique contribution while accounting for the influence of other
variables, which is crucial for reducing potential biases due to
confounding—particularly in nonexperimental research settings.

To make the sprint and background effects visible, taking into
account the gender of the student as well as the impact that the
COVID-19 pandemic had on the resultsfor each sex, interaction
terms of the sex variable with the valid, scale, MIR 2020, and
MIR_2021 variables are included in the model. Similarly, to
make the effect of the nationality variable visible, interaction
terms are included for the valid, scale, MIR 2020, and
MIR_2021 variables.

Results

Table 2 shows the descriptive statistics of the variables
considered based on a sample of 7217 observations. For
gualitative variables, information is made visible on the number
of observationsthat satisfy the analyzed characteristicsand their
relative frequency. For the quantitative variables, the mean,
median, |QR, minimum value, maximum value, and sample SD
are used. Statistical analysis and model estimation were
performed using the EViews program (IHS Global Inc) and our
predetermined o level was .05.

JMIR Form Res 2025 | vol. 9 | €72440 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Diaz-Fernandez et d

Table 2. Variable definition and summary statistics (2019-2021; N=7217). Thisis our own elaboration based on Ministry of Health 2022 data.

Indicators Values
Demographic factors
Qualitative variables, n (%)
Sex
Mae 4155 (57.57)
Female 3062 (42.43)
Nationality
Spanish 3409 (47.24)
Non-Spanish 3808 (52.76)
Language
Spanish 6468 (89.62)
Not Spanish 749 (10.37)
Calendar
MIR?call, n (%)
MIR_2019 2796 (38.74)
MIR_2020 2526 (35.00)
MIR_2021 1895 (26.26)
Test
Quantitative variables
Valid
Mean (SD) 68.05 (12.44)
Median (IQR) 69 (60-77)
Range 0-94
Scale
Mean (SD) 6.11 (1.13)
Median (IQR) 6.2 (5.00-7.04)
Range 4.37-5.00

3MIR: Medical Intern Residency.

During the selected period, the total number of eliminated
candidates decreased. Of atotal of 7217 eliminated candidates
who attempted to earn an SHT place, 38.74% (n=2796)
corresponded to the 2019 call. Inthefollowing calls, theweight
was dightly lower. Between theinitial and final calls, the total
number of eliminated candidates decreased by 10.48 percentage
points. Of thetotal sample, 57.57% (n=4155) of the eliminated
candidates were women and 47.24% (n=3409) were Spanish.
The native language of 1in 10 of the eliminated applicants was
not Spanish. The median number of valid responses and scale
scores during the examined period was 69 (IQR 60-77) correct
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answersand 6.2 (IQR 5.00-7.04) points, respectively. Thelinear
correlation matrix of the explanatory variables shows no signs
of high multicollinearity, indicating that the independent
variables are not excessively correl ated with each other and can
be reliably included in the regression model (Table 3). It also
indicates that during the period analyzed, the direction of the
linear association between the qualitative factors sex and
nationality and each of the quantitative factors—validity and
scale—was inversely  proportional  (rgey.vaig=—0.0202;
I'sex-scale=—0-0505; I'Nationality-valiac=—0-0766;
I'Nationality-scale=—0-0109).
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Table 3. Correlation coefficients determined using observations 1 to 7217. The critical value at 5% (2-tailed) was 0.0231 for N=7217.

Nationality Valid Scae Sex MIR_2020 MIR_2021 Sexx Sexx Sex x Nationality Nationdi- Lan-
vaid MIR2020 MIR 2021 x valid ty x scale guage

Nationality 1 -00766 -00109 0.0032 -0.0492 0.0136 -00066 -0.0105 -0.0103 0.9652 0.9613 0.2912
Valid _a 1 0.2013 -002®2 -0.2033 0.3388 01397 -0.1369 0.2028 0.1171 -0.0359 -00M4
Scale — — 1 -00606 0.0601 0.1388 -00146 0.0095 0.0688 0.0271 0.2005 -0.041
Sex — — — 1 -0.001 0.0032 0.9709 0.486 0.4139 0.0013 -0.0069 0.0186
MIR 2020 — — — — 1 —-0.4379 -0032 0.5686 -0.2607 -0.089 -0.0328 -0012
MIR 2021 — — — — — 1 0.0577 -0.249 0.5955 0.0772 0.0461 -0007
Sex xvalid — — — — — — 1 0.426 0.478 0.0214 -0.0102  0.0072
Sex x — — — — — — — 1 -0.1482  -0.0363 -0.0082 -0002%6
MIR_2020
Sex — — — — — — — — 1 0.0271 0.0066 -00086
xMIR_2021
Nationdity x — — — — — — — — — 1 0.9414 0.2729
valid
Nationdity x — — — — — — — — — — 1 0.2672
scale
Language — — — — — — — — — — — 1
3ot applicable.

Following the approach adopted for the analysis of applicants
regarding access to the SHT who passed the MIR examination
[19], Table 4 shows the results corresponding to the eliminated
applicants. The model is estimated with SEs and robust
covariances given the cross-sectional nature of the support. The

regression coefficient isglobally significant (Fg 7,0, =4038.137),
and the collinearity indicators do not show severe linear
association problems. These results indicate that not all the
selected factors constitute relevant determinants that help to
explain the observed behavior of the final result obtained.

Table 4. Regression model for the final score (2019-2021; MIR_2019: n=2796; MIR_2020: n=2526; MIR_2021: n=1895; MIR: Medica Intern
Residency). Thisis our own elaboration based on the Ministry of Health 2022 data.

Dependent variable: score [3 coefficient P value
Constant 28.7606 <.001
Valid 0.6012 <.001
Scale 0.9972 <.001
Sex 0.3186 54
Nationality —0.6178 <.001
MIR_2020 —0.3359 <.001
MIR_2021 —6.2058 <.001
Sex x valid —0.0049 48
Sex x MIR_2020 -0.0574 .65
Sex x MIR_2021 0.0699 .65
Adjusted R 0.8344 _a

F test (df) 4038.137 (9,7201) <.001

@ot applicable.

The effects on the final results of the examination component
and academic records are determined through the validity and
scale variables. The effect on the final test result in both cases
is shown to be directly proportional and significant. The effect
of the applicant’s sex is approximated by the sex variable and
its interaction with the variable that approximates the number
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of correct answers provided on the examination. In both cases,
the effect on the final result is not perceived as significant. The
nationality of the applicant is approximated by the nationality
variable, and its effect is found to be significant. The results
obtained show the differential effect on thefinal result between
Spanish (control category) and non-Spanish individuals. The
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difference in the total score obtained between a Spanish and
non-Spanish eliminated candidate, ceteris paribus, is 0.6178
lower for the latter. The contribution of the calendar year is
captured by the variables MIR_2020 and MIR_2021, which
collect the observations corresponding to the tests carried out
in March 2021 and January 2022, respectively. The result
obtained is negative and significant in both instances. The final
results of thetestscarried out in 2021 and 2022, ceteris paribus,
are 0.3116 and 6.2355 points lower than those of the control
category, respectively. The effects of the interaction of the
calendar factor and the sex factor are collected through the
interaction variables sex x MIR_2020 and sex x MIR 2021,
whose effect on the final result of the call is not perceived as
being significant.

During the period analyzed, 1 in 4 applicants were not Spanish
and neither were 45.24% (n=3265) of the total number of
eliminated applicants, of which 81% came from South America.
Table 5 explores the impact of the origin of the eliminated
candidates on the final result. The effect of origin and its

Table 5. Regression model for the final score (2019-2021; MIR_2019

Diaz-Fernandez et d

interaction with both the examination and academic recordsare
analyzed through the variables nationality, nationality x valid,
and nationality x scale, respectively. Three alternative models
are estimated to approximate the behavior of thefinal test result.
Model 1 incorporates the variable nationality x scale, model 2
addstheinteraction with the examination through the nationality
x valid variable, and model 3 adds the nationality x valid
variable. Based on the results obtained, the model chosenisthe
onethat offersthe greatest predictive capacity and incorporates
the smallest number of regressors. Based on the goodness-of -fit
test, model 2, which simultaneously incorporatestheinteraction
of nationality with the variables validity and scale, registered
the highest value (0.8390). However, model 1 minimizes the
values of the Akaike information criterion (27721.32), the
Schwart criterion (27797.04) and the Hannan-Quinn criterion
(27747.37); it dsoincorporates asmaller number of explanatory
factors. The regression coefficient is globaly significant
(F* 10,7206=3660.368), and the collinearity indicators do not show

severe linear association problems.

. n=2796; MIR_2020: n=2526; MIR_2021: n=1895; MIR: Medical Intern

Residency). Thisis our own elaboration based on the Ministry of Health 2022 data.

Dependent variable: score Model 12 Model 2° Model 3°
{3 coefficient P vaue 3 coefficient P vaue B3 coefficient P vaue

Constant 28.7631 <.001 28.7988 <.001 28.7943 <.001
Valid 0.601825 <.001 0.5967 <.001 0.5972 <.001
Scale 0.9892 <.001 0.9952 <.001 0.9953 <.001
Sex 0.2701 .60 —0.0561 .92 0.0261 .95
Nationality —-1.4682 <.001 —6.8459 <.001 —6.7054 <.001
MIR_2020¢ -0.3425 <.001 -0.3259 <.001 -0.3261 <.001
MIR_2021 —6.2203 <.001 —6.1005 <.001 —6.1010 <.001
Sex x valid -0.0044 53 7 0636x10-%5 99 -0.0006 89
Sex x MIR_2020 —0.0470 71 —0.0452 72 -0.0517 .68
Sex x MIR_2021 0.0741 .63 0.0094 .95 0.0165 91
Nationality x scale 0.1362 .003 0.0214 .64 _e —
Nationality x valid — — 0.0791 <.001 0.0791 <.001

aAdj usted R=0.8342; F1 7200=3660.368; P<.001; Akaikeinformation criterion=27721.32; Schwarz criterion=27797.04; Hannan-Quinn criterion=27747.37.
bAdj usted R=0.8390; F11 7199=3417.508; P<.001; Akaikeinformeation criterion=27769.02; Schwarz criterion=27851.62; Hannan-Quinn criterion=27797.44.
CAdjusted R=0.8388; F 10,7200=3154.413; P<.001; Akaikeinformation criterion=27773.24; Schwarz criterion=27848.96, Hannan-Quinn criterion=27799.30.

dMIR: Medical Intern Residency.
dNot applicable.

The impact on the final test score of the explanatory factors
validity and scale is, in both cases, directly proportional and
significant. The sex and sex x valid variables approximate the
effect on the fina result of the qualitative factor sex and its
interaction with the examination component, respectively, none
of which are perceived as significant. The effects that origin
and academic records have on the final result are approximated
through the variables nationality and nationality x scale,
respectively. The impact of both variables is significant,
although the signs of the results are opposite in nature. The
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difference in the total score obtained between Spanish and
non-Spanish eliminated candidates is, ceteris paribus, 1.4682
points lower for the latter. However, the differential effect
corresponding to the scal e between the final result of a Spanish
and non-Spanish eliminated candidate, ceterisparibus, is0.1362
points greater for the non-Spanish candidate.

The impact that the calendar year has on the final result is
collected by the variables MIR_2020 and MIR_2021, which
group together the observations corresponding to the tests
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carried out in March 2021 and January 2022, respectively. The
result obtained is negative and significant in both references.
The final results of the tests carried out in 2021 and 2022 are,
ceteris paribus, 0.3425 and 6.2203 points lower than those of
the other years, respectively. The effects of the interaction of
the calendar factor and the sex factor through the variables sex
x MIR_2020 and sex x MIR_2021 did not significantly impact
thefinal result.

Table 6 shows the estimation of the standardized coefficients,
which facilitates the ranking of the relative weight of the
explanatory variablesin the model over the dependent variable.

Diaz-Fernandez et d

According to this criterion, the dominance of the examination
variable in the data distribution is visualized in the final result
through the variable that includes the number of correct answers
provided on the test. Next, the weights of the variables that
approximate the calendar year represent the second and sixth
positions in the rankings, MIR 2021 and MIR_2020,
respectively, and the academic records obtained through the
scale variable rank third. The fourth and fifth positions are
occupied by the origin of the applicant and its interaction with
the academic record, respectively. The weight of the sex factor
completes the distribution.

Table 6. Standardized B coefficients. Thisis our own elaboration based on the Ministry of Health 2022 data.

Variable Standardized 3 coefficient Order position
Constant _a _
Valid 0.9639 1
Scale 0.1451 3
Sex 0.0172 8
Nationality -0.0944 4
MIR_2020° -0.0210 6
MIR_2021 -0.3525 2
Sex x vaid -0.0194 7
Sex x MIR_2020 -0.0018 9
Sex x MIR_2020 0.0024 10
Nationality x scale 0.0544 5

3MIR: Medical Intern Residency.

Of atotal of 7217 candidates eliminated, 3808 physicians of
non-Spanish origin did not passthe SHT accesstest, with 2639
coming from South America. The native language of 749 of the
eliminated test candidates was not Spanish. The consideration
of language as a possible limiting factor for taking the test is
only reflected in the examination score by determining thetotal
number of correct answers. Table 7 shows the results of the

Table 7. Examination score (2019-2021; MIR_2019: n=2796; MIR_2020:

own elaboration based on the Ministry of Health 2022 data?

examination score, namely, exam_score, based on the validity
and language variables. The regression coefficient is globally
significant, and the collinearity indicators do not show linear
association problems. The effect of the valid variable on the
examination score is shown to be directly proportiona and
significant. However, the effect of the explanatory factor of
language is not perceived as significant.

n=2526; MIR_2021: n=1895; MIR: Medical Intern Residency). Thisis our

Dependent variable: examination score [ coefficient P value
Constant 20.9447 <.001
Valid 0.5294 <.001
Language -0.0494 75

@Adjusted R=0.6603; F7 7,14=7013.959; P<.001.

Discussion

This study fills an important gap in the literature by focusing
on the profile and factors influencing candidates who fail to
gain access to SHT in Spain, which is approximately 1 in 5
applicants. Using econometric modeling of data from the
2019-2021 MIR examination calls, we identified the key
guantitative and qualitative variables affecting the final scores

https://formative.jmir.org/2025/1/€72440

of those excluded, including examination results, academic
records, nationality, gender, and the impact of the COVID-19
pandemic.

Some studies have analyzed the factorsthat determinetheresults
of SHT entrance examinationsin Spain [7,19]. However, there
islittle information on the profile of applicantswho do not gain
access and are ultimately excluded from the process, that is
approximately 1 in 5 applicants. Knowing the differences

JMIR Form Res 2025 | vol. 9| €72440 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

between the factors that determine the success/failure of access
to the SHT could favor the management of health care in the
context of a scarcity of human resources.

Our empirical exercise focused on econometrically modeling
the final MIR examination results for participants eliminated
from the process during 2019-2021. The econometric approach
allows causal anaysis to be carried out by identifying and
classifying the explanatory factors that help elucidate the final
scores and their relevance, effect, and meaning [23]. Although
the final results combine examination scores and academic
records, they also reflect examinees' interaction with real-world
environments, justifying the econometric integration of both
guantitative and qualitative factors such as sex, nationality, and
examination calendar.

The study’s findings reveal significant differences between
Spanish and non-Spani sh applicants, with apersistent structural
disadvantage in the performance of the latter. Among the
relevant factors defining the final score, the validity and scale
variables—corresponding to the so-called sprint effect and
background effect, respectively—stand out [ 7,24]. An additional
valid examination answer or one more point in the academic
record, ceteris paribus, increases the final score, though the
sprint effort (ie, examination performance) outweighs the
background effort (ie, academic record) in standardized terms.
Thisdominance alignswith that reported in studies emphasizing
differential risk exposures by gender [25,26], though these
variables alone do not clearly indicate success or failure, and
their relationship remains coincidental [19].

Regarding sociodemographic factors, sex did not have a
significant effect on final results, contrary to some previous
studies suggesting male candidates historically achieve higher
scores[15,27-29]. Furthermore, the interaction between sex and
examination validity did not demonstrate a consistent effect. In
contrast, nationality emerged as asignificant explanatory factor:
being non-Spanish carried afixed, unfavorable impact on final
scores, ranking fourth in standardized importance after academic
record. The Ministry of Health requires degree homologation
based on MIR examination success for professional practicein
Spain [13]. Approximately 1 in 4 candidates during the study
period was non-Spanish, with 45.24% (n=3265) of these
candidates having been eliminated.

Importantly, the interaction between nationality and academic
record was positive and significant, suggesting that strong
academic backgrounds can partly compensate for structural
disadvantages faced by non-Spanish applicants. This finding
may point to systemic barriers such as degree recognition issues
or implicit biases rather than linguistic obstacles, as native
language was not a significant factor despite 749 eliminated
non-Spanish candidates having a different native language
[19,30,31].

Another key conclusion relates to the negative impact of the
COVID-19 pandemic on fina grades. The model’s calendar
variables show that candidates from the 2020 and 2021
examination calls scored significantly lower than the
prepandemic cohort. Pandemic-induced disruptions—including
rapid shifts to virtual or hybrid learning and elevated
stress—impaired examination preparation [ 32-36]. Notably, the
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interaction between sex and examination year was not
significant.

From a causal perspective, examination results, calendar year,
academic records, and sociodemographic factors are key
determinants of the final scores of excluded candidates. While
sex remains a determinant for successful candidates regardless
of nationality [19], among those excluded, nationality plays a
more prominent role. This highlights the importance of
internationalization in the medical profession asahealth policy
factor to balance supply and demand in Spain’s health system.
The regulated SHT program aims to ensure quality and
comprehensive care, and immigration of doctors prepared for
the MIR examination may help alleviate short-term workforce
deficits and increase labor market flexibility.

Inlight of these conclusions, it is essential to analyze, evaluate,
and prioritize the factors that influence final scores and the
alocation of places. This approach can serve as a basis for
designing policiesthat improve equity and efficiency in access
to the health care system. The observed disparities underscore
the need for targeted support mechanisms for internationally
trained candidates. These may include structured mentoring
programs, individualized guidance, and orientation strategies
aimed at improving their integration and performance.
Furthermore, in anticipation of future crises, educationa
authorities should consider implementing academic recovery
measures and psychological support systems to ensure more
balanced and inclusive preparation environments.

To address the underlying causes of these disparities, it is also
advisable to implement specific support policies—such as
guidance programs, tutoring or integration strategies—for
candidates trained abroad. Key policy actions could include
reviewing and streamlining the recognition process for foreign
medical degrees, creating mentorship networks that connect
international candidates with experienced professionalsin the
Spanish health care system, and developing crisis-response
protocol sthat include flexible examination preparation resources
and integrated emotional support services for all applicants.

By addressing these structural challenges, the Spanish health
care system can take meaningful stepstoward amore inclusive
and resilient processfor accessing specialized medical training.

One of the main limitations of this study lies in the nature of
the data used. The dataset provided by the Ministry of Health
is fully anonymized, which prevents any longitudinal tracking
of individual candidates across different examination sessions
or stages of the selection process. Asaresult, it is not possible
to analyze repeated attempts by the same individuals or to
evaluate changes in performance over time. This limits the
ability to draw conclusions about the evolution of candidates
profiles or the cumulative impact of training and preparation
efforts. Despite this constraint, the study offers a robust
cross-sectional analysis of alarge and representative sample of
excluded candidates over 3 MIR calls, contributing valuable
insightsinto alargely understudied population.

A promising future line of research involves conducting
independent qualitative studies to complement the quantitative
findings. Since the current dataset is anonymized and does not
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allow for the identification of individual applicants, future perceived barriers, and contextual challenges such as preparation
studies could use interviews, focus groups, or surveys with a  conditions, psychological factors, or socioeconomic constraints,
representative sample of excluded candidates. This would which may not befully captured through econometric modeling
provide deeper insights into their persona experiences, aone.
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