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Introduction

The likelihood of success in the first years 
at university is 1.6 times higher for female 
than for male students (1). Moreover, studies 
addressing the impact of gender on under-
graduate medical school (MS) success in the 
context of early selection (2, 3) have reported 
a more stable trajectory for female than male 
students in the course of medical studies (4). 

The aim of this research was to study: i) 
the trajectory of success of medical students 

in the French Community of Belgium (FCB) 
during undergraduate medical studies, and 
ii) the impact of gender on success in the 
context of a selection system conducted at 
the end of three years of medical studies. 

Subjects and methods  

The medical school system in Belgium

The MS system in the FCB has a predefined 
number of courses amounting to the aca-
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Objectives. To determine the impact of gender on success of students 
studying Medicine in Belgium from the first year (MED1) to the sixth 
year (MED6) of training, in the context (or not) of a selection pro-
cess after three years at university. Subjects and method. Data were 
evaluated from two cohorts of medical students: students of the first 
group (n=88) were not submitted to a selection process and students 
of the second group (n=76) were submitted to a selection process after 
MED3. Students were enrolled in Brussels Medical School. The vari-
ables studied were the grades obtained after the first session of exams, 
and the student’s gender. Variables were put into perspective in rela-
tion to the cohort/study year. STATA software was used for statistical 
analysis. Results. Linear regression showed the significant predictabil-
ity of the grade obtained in MED2 for the grade obtained in MED6 for 
males and females only in the context of selection (r=0.51; p<0.001). 
The impact of grades after three years on those after six years was neg-
ative in the first group of students (r=-0.17; p=0.005) and positive in 
the second group (r=0.54; p<0.001). Conclusion. These results show 
a moderate link between success in MED1 and success in MED6, as 
long as the students undergo selection. A selection system after MED1, 
based on medical courses, inter alia, could speed up the maturation of 
students. Further studies with a higher number of candidates are nec-
essary to confirm these results.
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demic year (AY); first year = MED1, sec-
ond year = MED2, etc., with a total of 
seven academic years (MED1-7) (Figure 
1). To be able to progress to the following 
AY, students must pass all courses with an 
average of 12/20. MED1 consists of basic 
science courses, such as physic, chemistry 
and mathematics, while MED2 and MED3 
consist of medical science courses including 
anatomy, physiology, histology, histopathol-
ogy, semiology, etc. (Figure 1).  

The first year (MED1) curriculum con-
sists of basic sciences, while MED2 and 
MED3 include basic medical courses. From 
MED4 to MED7, the training program 
consists of medical courses and a practical 

program in some fields, such as surgery, pe-
diatrics, gynecology and internal medicine. 
The selection process is based on the cumu-
lated grades of the first three academic years 
(MED1, 2 and 3) and only a predefined 
number of students are able to continue the 
medical program. Only the students who at-
tained their degree after 7 AY were consid-
ered. Thus, students who failed one or more 
AYs were excluded.  

Concerning the selection system, the 
FCB healthcare system has been character-
ized by a selection system (secondary se-
lection) for access to the various medical 
resident training programs (surgery, otolar-
yngology, general practice, etc.) after the last 

Figure 1 Medical school curriculum in Belgium. 
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AY (MED7) since 1997. Each resident train-
ing program has a predefined number of 
training places. To ensure a match between 
the total number of residency places avail-
able and the total number of candidates at 
the end of MED7, FCB established a prima-
ry selection system at the end of MED3. The 
selection process consisted of grading the 
students based on the average of all courses 
of MED1, MED2 and MED3. All students 
who pass the primary selection are guaran-
teed access to a resident training program. 
Students who began their medical studies 
before 1997 were not subject to the selection. 
By contrast, students beginning since 1997 
have been selected at the end of MED3, and 
only a predefined number are authorized to 
continue the medical program (Figure 1). To 
date, FCB is the only region in the world to 
use delayed selection at the end of MED3, 
since the classical European selection system 
concerns entry selection or selection after 
the first year of medical studies (3).

Subjects and inclusion criteria

We retrospectively studied two cohorts of 
students at the Medical School of the Free 
University of Brussels (Ethical Committee 

N2012/06). The first cohort consisted of stu-
dents who enrolled in MED1 in 1996-1997 
(n=88) who were not subject to the selection 
system. The second cohort was composed 
of students who enrolled in MED1 in 1997-
1998, and they were subject to the selection 
system after MED3 (n=76) (Figure 1 and 
Table 1). 

Variables of interest

The following variables were analyzed: gen-
der and grades (%) obtained by the students 
at the end of each AY.  These variables were 
studied according to the cohort and the year 
of medical studies (MED1, MED2, MED3, 
MED6).

Statistical analysis

The statistical analysis was performed using 
STATA v13.1 software. Comparisons of the 
two cohorts regarding the distribution of 
gender, AY success, and comparison of the 
grades by gender were done using the uni-
variate Chi square test or Fisher’s Student t 
test. The contribution of each AY separately 
(MED1-3) to the success of MED6 (depen-
dent variable) was assessed in a multivari-

Table 1 Cohort characteristics 

Gender
Cohort 1 Grades mean Cohort 2 Grades mean Total Grades mean

n ± SD n ± SD n ± SD

Male

MED1  26 65.9±9.3 26 70.2±9.0 52 68.0±9.3

MED2 26 72.2±7.2 26 73.4±10.0 52 72.8±8.6

MED3 26 75.3±7.5 26 73.7±8.5 52 74.5±7.9

MED6 26 82.2±7.5 26 81.7±8.7 52 82.0±8.0

Female

MED1   58 67.7±9.4 48 68.7±9.6 106 68.2±9.6

MED2 62 74.0±9.2 50 72.4±8.5 112 73.3±8.9

MED3 62 75.3±10.7 50 71.0±8.9 112 73.4±10.2

MED6 62 83.2±6.4 50 82.6±5.4 112 83.0±5.9

MED=Year of studying medicine. SD=Standard deviation. There were 70% female students in the first cohort versus 66% in the second cohort. 

Jérôme R. Lechien et al.: Gender, selection and academic performance
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ate way with multiple regression analysis of 
the gender, cohort, and their interactions 
with the grades obtained in MED1, MED2 
or MED3. The regression coefficients of the 
grades obtained in MED1 to 3 are presented 
separately by cohort or gender. The condi-
tions of applicability of multiple regressions 
were checked by residue analysis. The sig-
nificance level was set at of α=0.05. 

Results

Average grades according the gender and 
the cohort

The average grades did not differ significant-
ly between the cohorts, except for the aver-
age grades of MED3 since they were lower 
in the second cohort (p<0.05). There was no 
difference in the average grades by gender 
(p=0.407).  

Success of MED6 according to successful 
MED1

We did not find any significant interaction 
between the cohorts, the MED1 grades and 
those of MED6 (p=0.130). In other words, 
the MED1 grades predicted the MED6 
grades similarly in both cohorts. The in-
teraction between the grades in MED1 
and gender was statistically significant 
(p=0.045). The effect was slightly stronger 
among male students (regression coeffi-
cient: female students: 0.30; male students: 
0.51) (Table 2). The model explains the 29% 
variance in MED6. 

Success of MED6 according to successful 
MED2

In the model analyzing the impact of the 
MED2 grades on those of MED6, no statis-
tically significant association was observed 
between gender and the grades obtained 
in MED2, whereas the interaction between 

this result and the cohort was highly sta-
tistically significant (p<0.001). Indeed, as 
shown by the regression coefficients (Table 
2), the grades in MED2 did not significantly 
impact the grades in MED6 in the first co-
hort (regression coefficient: -0.09; p=0.237). 
In the second cohort, the grades in MED2 
significantly impacted the grades obtained 
in MED6 (regression coefficient: 0.51, 
p<0.001). The model shows 23% variance 
for MED6. 

Success of MED6 according to successful 
MED3

In this model, we observed a statistically 
significant interaction between each cohort 
and the impact of the grades of MED3 on 
those of MED6. As shown in the regression 
coefficient values (Table 2), the impact of the 
MED3 grades on the grades of MED6 was 
negative in the first cohort (regression coef-
ficient: -0.17; p=0.005), and positive in the 
second cohort (regression coefficient: 0.54; 
p<0.001) (Table 2). 

The interaction between the grades in 
MED1, 2, 3, 6, and gender was presented 
in this Table. In a context of selection, the 
grades obtained in MED1, 2 and 3 sig-
nificantly impacted the grades obtained in 
MED6 (p<0.001). 

Table 2 Results of multiple regression models. 

Variable ß regression coefficient 
(95% confidence interval) p value

MED1 grade 

Female 0.30 (0.18 to 0.42) <0.001

Male 0.51 (0.34 to 0.68) <0.001

MED2 grade 

Cohort 1 -0.09 (-0.23 to 0.06) 0.237

Cohort 2 0.51 (0.36 to 0.66) <0.001

MED3 grade

Cohort 1 -0.17 (-0.30 to -0.05) 0.005

Cohort 2 0.54 (0.39 to 0.69) <0.001

MED=Year of studying medicine.

Acta Medica Academica 2016;45:145-151
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Discussion

The classical factors involved in the academ-
ic success of students in MS relate to high 
school education, social background, intrin-
sic motivation, IQ, EQ, regularity of work, 
sense of self-efficacy and hours of study (5). 
Some of them may specifically characterize 
the behavior of males and females, leading 
to substantial gender differences in success 
at MS (2). 

A few studies have shown a path, evo-
lution, and gender sensitivity towards aca-
demic success at MS, and in selection sys-
tems (6). Most of the studies observed that 
females have significantly better grades than 
males in first AY, while still being under-rep-
resented in management functions and aca-
demic posts (2, 6). These authors suggested 
that the gender differences in academic 
performance may be explained by females 
having a more positive attitude to academic 
work than the males, as males are generally 
less engaged in their studies, and perhaps 
less well adapted to the university environ-
ment (2, 7). It is important to emphasize that 
some studies did not find significant gender 
differences in adaptation to university life, 
notably regarding the development of work-
ing methods (8).

Regarding success in the last AY of medi-
cal studies, some studies showed that wom-
en are more efficient in non-cognitive skills, 
such as empathy and communication. This 
point gives them an advantage, in terms 
of overall performance in the last years of 
training, since these AY are characterized 
by clinical training where the non-cognitive 
skills are well used (9).

The present report fuels the current 
controversy regarding the effect of gender 
on overall performance. The impossibility 
of drawing clear conclusions from related 
studies is probably secondary to the meth-
odological and epistemological differences 
between the studies. For example, in the 

present study, only students who had suc-
ceeded in their studies were included in the 
analysis, and those who had failed one or 
more AY were excluded. The latter included 
a large number of male students in MED1. 
Other studies did not approach the analysis 
in a similar manner, which may have result-
ed in a comparison bias (2, 9). 

Secondly, our results reported the exis-
tence of a moderate relationship between the 
grades of the first year students (MED1, 2 
and 3) and the grades of MED6, especially a 
weak link between the grades of MED1 and 
MED6, which is the AY corresponding to 
clinical internships. These observations are 
consistent with the current literature, since 
it has been repeatedly demonstrated that the 
grades obtained in the basic sciences at the 
start of the medical program, or at the end 
of MED1, are not predictive of success in the 
final AY and the clinical skills of the future 
physician (10, 11). 

Thirdly, our results highlight that stu-
dents subjected to selection after year three 
adapted better to the university environ-
ment than students who did not undergo 
the selection process. A better prediction of 
final year grades was observed from the “se-
lection group’s” first year grades, especially 
for male students. This may be explained 
by suggesting that males may have reached 
their full potential quicker than females in 
the context of selection.

Recent investigations have shown that 
early selection could promote competi-
tion, leading to higher positive anxiety in 
female than in male students, and, in this 
context, female students are more motivated 
to achieve their goals. As for male students, 
they may perceive failure as a loss of per-
sonal worth and are more likely to avoid 
any risk of failure, unless they are particu-
larly confident or intrinsically motivated 
(2). Psychological studies reported that the 
fear of failure, procrastination and self-con-
fidence, are particular male characteristics, 

Jérôme R. Lechien et al.: Gender, selection and academic performance
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especially in less or unmotivated students, 
while anxiety and the value attributed to 
performance could be higher among female 
students (2). These theoretical differences 
could explain the results, reducing the dif-
ference between female and male students 
for MED2 grades predicting MED6 grades, 
if that filter is used. Indeed, it may be pos-
tulated that in MED2, male students have 
already undergone initial selection, simply 
related to their success in MED1, and the 
remaining males represent a group of moti-
vated and relatively confident students. Our 
results could also suggest that the awareness 
of the existence of the filter after MED3 dis-
couraged some male students to enroll in 
the MS program, out of fear of failure. Thus, 
the residual males engaged in the MS pro-
gram could represent confident, mature and 
very motivated students. Another bias that 
may occur is the fact that professors could 
differently assess students who are subject to 
selection than students who are not, leading 
to subtle differences in their grades. 

Limitation of study

The first weakness of the present study con-
cerns the relatively low numbers of students 
included. The second weakness concerns 
the single-center aspect, which reduces its 
ability for generalization to other medical 
schools. 

Conclusion

The debate about success in medical stud-
ies, and its predicting factors in the case of 
selection, makes sense in the world context 
of regulation of health care supply. The pres-
ent study suggests that, in a case where a 
selection process is needed, an early selec-
tion system could accelerate the maturation 
of many candidates, including males, who 
adapt better to the academic environment 
and quickly adopt their final mode of work-

ing. If selection is needed, our findings also 
support the importance of using it on medi-
cal courses.  

What is already known on this topic
A growing number of females are enrolling in medical school 
programs in European countries. It seems that they are able to 
succeed better than male students, especially in the context of 
early selection systems. To date, no study has been interested in 
the impact of gender on medical program success, particularly 
in the context of selection after the third year of the undergrad-
uate medical school program.  

What this study adds
The students who were subject to a filter system after three 
years at medical school adapted better to the university envi-
ronment when compared with the group of students that did 
not undergo the selection process. Better prediction of final year 
grades in the medical school program was observed using the 
first year grades, especially for male students. The awareness of 
the existence of a filter after three years at medical school could 
discourage some male candidates from enrolling in the medical 
school program, out of fear of failure.
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