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prior academic performance (at high
school or university), performance on
standardised tests including UMAT
(Undergraduate Medicine and Health
Sciences Admissions Test) or GAM-
SAT (Graduate Medical School
Admissions Test), a written statement
(2) · 3 February 2014
Objective:  To report, and determine reasons for, a change in the gender ratio 
observed among enrolled medical students after removal of the interview from 
the selection process.

Design, setting and participants:  Cross-sectional study of 4051 students 
admitted to the medical program at the University of Queensland between 
2004 and 2012. Students are enrolled either directly as graduates or via a 
school-leaver pathway.

Main outcome measures:  Change in proportions of male and female students 
over time, and gender-specific scores in the three sections of the GAMSAT 
(Graduate Medical School Admissions Test).

Results:  Between 2004 and 2008 (when an interview was part of the selection 
process), 891 enrolled students (51.4%) were male, whereas between 2009 and 
2012 (no interview), 1134 (57.7%; P < 0.001) were male. This change in gender 
ratio was limited to domestic direct graduate-entry students, and the male 
proportion in this group rose from 50.9% (705 students) before the interview 
was removed to 64.0% (514 students; P < 0.001) after removal of the interview 
(reaching 73.8% in 2012). Between 2004 and 2012, male students consistently 
performed better than female students on GAMSAT section III (mean score, 71.5 
v 68.5; P < 0.001).

Conclusion:  The proportion of males enrolled in the medical program at this 
university increased markedly after removal of the interview from the selection 
process. This change is limited to domestic direct graduate-entry students, and 
seems to be due to higher scores by male students in section III of the GAMSAT. 
The interview may play an important role in ensuring gender equity in selection, 
and medical schools should carefully monitor the consequences of changes to 
selection policy.

Abstract
ele
int
tin

only for pr
S
 ction processes for entry

o medical school are con-
ually under scrutiny, not
edictive validity, but also for

equity and fairness.1-3 The importance
of equitable selection criteria that can
identify candidates who will succeed
academically and negotiate the transi-
tion into professional practice is widely
acknowledged.3,4 Simultaneously,
broadening the admissions base is an
important part of social accountability,
and selection processes at some
schools include mechanisms to select
students based on background, social
status and personal qualities, as well as
academic performance.5,6 Mechanisms
employed to do this include quotas,
personal statements, portfolios and
interviews.1,4,7

Internationally, debate continues
about who to admit to medical study,
and how to admit them.3 Equity
issues identified include gender, age,
socioeconomic status, rurality and
Indigenous status.8,9 Prior academic
performance has the highest predic-
tive validity for performance in medi-
cal school but has itself been shown to
be influenced by gender, educational
background and social class.1,3,9,10

Despite their widespread use, evi-
dence suggests that interviews have
poor predictive validity and limited
practicality and are subject to bias,
including gender bias.11-14

Australian medical schools use var-
ious combinations of factors in mak-
ing selection decisions, including

or portfolio and an interview.15,16 All
medical schools admitting graduates
make use o f  the  GAMSAT.1 5

Although the criterion validity of the
GAMSAT is continually reviewed,
questions remain about its predictive
value and gender bias.15-18 Reports

have shown a modest but statistically
significant gender bias in favour of
male students.17

In 2009, after analysis of the for-
mat, validity and utility of the inter-
view, this component of the selection
process was discontinued at the Uni-
versity of Queensland (UQ).18 Here,
we report a consequent change in the
gender ratio among enrolled stu-
dents and analyse the reasons for
this shift.

Methods

Setting and subcohorts

The medical degree at UQ is a 4-year
graduate-entry program, with an
intake in 2012 of 543 students. The
full cohort is made up of distinct sub-
cohorts:
• domestic students: about 300
places are available each year, as
determined by the federal govern-
ment; and

• international students: about 120
places for students who spend all 4
years in Australia, and (in 2012) about
85 places for students from the United
States who spend the first 2 years of
their program in Australia and the
second 2 years in the US.

In addition, there are two distinct
entry pathways:
• graduate-entry pathway (domes-
tic): about half of all domestic places
are available to students with a prior
degree who apply for direct entry into
the MB BS program; and
• school leaver pathway, which is
also called a dual degree (domestic):
about half of all domestic places are
available to students provisionally
accepted directly from high school
who first study a non-medical under-
graduate degree before commencing
their MB BS.

Admissions criteria

Admissions criteria are found on the
UQ website (http://www.uq.edu.au).
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l students (n = 1072)†

Male

) 19 (63.3%)

) 30 (51.7%)

) 26 (49.1%)

) 36 (55.4%)

) 62 (52.1%)

) 84 (55.6%)

) 107 (56.3%)

) 92 (55.1%)

) 132 (55.2%)

) 588 (54.9%)

—

ine but still completing 
 the column totals. ◆
Before 2009, selection to the domestic
graduate-entry pathway was based on
exceeding a defined GPA (grade point
average) in a prior degree, and then
on ranking based on a composite
score of performance in the GAMSAT
and the interview. Entry to the
domestic school leaver pathway was
based on attaining the highest level of
high school score (called an Overall
Position 1 or equivalent), and then
ranking based on the UMAT total
score. (There has never been an inter-
view for this subcohort.) From 2009
onwards, the interview was not used
for graduate entry, but other criteria
remained the same. International stu-
dents are selected in a similar manner,
but may take the North American
MCAT (Medical College Admission
Test) instead of the GAMSAT and the
ISAT (International Student Admis-
sions Test) instead of the UMAT.
There have never been interviews for
international students.

Graduate Medical School 
Admissions Test

The GAMSAT has been used since
1996 in Australia and is a written
aptitude test developed and adminis-
tered by the Australian Council for
Educational Research (ACER) on
behalf of the consortium of graduate-
entry medical schools (GAMSAT
Consortium Universities).19,20 The
GAMSAT is divided into three sec-
tions: section I, reasoning in humani-
ties and social sciences; section II,

written communication; and section
III, reasoning in biological and physi-
cal sciences. The GAMSAT overall
score is computed as a weighted aver-
age of the three section scores in the
ratios 1:1:2, respectively.19 Each uni-
versity determines its own cut-off
value, and at UQ (at the time of this
analysis) a minimum score of 50 in
each of the three sections of the
GAMSAT test was required to be eli-
gible for entry, with ranking done on
overall score and then by GPA within
the GAMSAT score band.20

Student cohorts

We studied nine consecutive cohorts
(2004–2012) comprising 4051 enrol-
ments in the medical program. We
examined student characteristics and
GAMSAT scores over this period, and
any changes from the period when an
interview was in place (2004–2008) to
the period after the interview was
discontinued (2009–2012). Student
characteristics studied included gen-
der, entry pathway (graduate or
school leaver) and international or
domestic status.

Statistical analysis

Statistical analysis was performed
using SPSS version 21 (SPSS Inc).
Descriptive statistics were calculated
and Pearson 2 tests performed to test
for differences in gender proportion for
all entry years combined, for each year
and between the interview and no-
interview periods. Results are reported

with 95% CI, and a P value < 0.05 is
regarded as significant. Preliminary
Pearson correlations were run to deter-
mine the associations between GAM-
SAT sections (I–III) and the overall
score (weighted average) as well as an
unweighted mean score. A two-way,
multivariate analysis of variance
(ANOVA) was conducted to test for
gender differences in GAMSAT section
scores and to compare differences
between gender over the years of the
study period (Bonferroni-adjusted P =
0.017). Gender differences between
the interview and no-interview periods
in GAMSAT overall scores were exam-
ined using two-way ANOVA. Mean
scores with 95% CI, standard errors, F,
P and effect sizes are reported. Prelim-
inary analyses were performed to test
for violations of the assumptions of
normality, linearity and homoscedas-
ticity; where necessary, significance
levels were reported at a more strin-
gent level of P < 0.01.21

Ethics approval

Ethics approval was provided by the
UQ Behavioural and Social Sciences
Ethical Review Committee. No fund-
ing was sought for this study.

Results

Changing characteristics of 
subcohorts of enrolled students

In all, 4051 students were admitted to
study medicine between 2004 and

1 Proportions of male and female students, by subcohort, in each year between 2004 and 2012

Domestic students (n = 2626) Internationa

All students 
(n = 3698)* 

Graduate students 
(n = 2187)‡

School leaver pathway 
group§ (n = 439)

School of Medicine entry year Total Female Male Female Male Female Male Female

2004 307 156 (50.8%) 151 (49.2%) 145 (52.3%) 132 (47.7%) —¶ —¶ 11 (36.7%

2005 304 146 (48.0%) 158 (52.0%) 118 (48.0%) 128 (52.0%) —¶ —¶ 28 (48.3%

2006 313 153 (48.9%) 160 (51.1%) 126 (48.5%) 134 (51.5%) —¶ —¶ 27 (50.9%

2007 387 186 (48.1%) 201 (51.9%) 157 (48.8%) 165 (51.2%) —¶ —¶ 29 (44.6%

2008 423 202 (47.8%) 221 (52.2%) 133 (47.7%) 146 (52.3%) 12 (48.0%) 13 (52.0%) 57 (47.9%

2009 454 192 (42.3%) 262 (57.7%) 116 (41.1%) 166 (58.9%) 9 (42.9%) 12 (57.1%) 67 (44.4%

2010 500 216 (43.2%) 284 (56.8%) 99 (40.7%) 144 (59.3%) 34 (50.7%) 33 (49.3%) 83 (43.7%

2011 467 193 (41.3%) 274 (58.7%) 42 (26.9%) 114 (73.1%) 76 (52.8%) 68 (47.2%) 75 (44.9%

2012 543 229 (42.2%) 314 (57.8%) 32 (26.2%) 90 (73.8%) 90 (49.5%) 92 (50.5%) 107 (44.8%

Total medical students 3698 1673 (45.2%) 2025 (54.8%) 968 (44.3%) 1219 (55.7%) 221 (50.3%) 218 (49.7%) 484 (45.1%

School leaver pathway group 
(studying first degree)¶ 

167 (47.3%)¶ 186 (52.7%)¶

* 2 = 16.18; df = 8; P = 0.04. †2 = 2.41; df = 8; P = 0.97. ‡2 = 51.95; df = 8; P < 0.001. §2 = 0.929; df = 4; P = 0.92. ¶ School leavers with guaranteed entry into medic
their first non-medical degree at the University of Queensland at the time of analysis and not yet commenced medical course. These students are not included in
97MJA 200 (2) · 3 February 2014
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2012 (3698 students at the School of
Medicine and 353 school leavers pro-
visionally accepted into medicine but
still completing their first degree) (Box
1). The annual intake into the School
of Medicine increased substantially
between 2004 (307 students) and 2012
(543 students). The median age of
enrolled students was 23 years (inter-
quartile range, 3 years), with no
observed differences in mean age
between the interview and no-inter-
view periods (24.4 years and 24.5
years, respectively). The proportion of
international students increased from
9.8% (30 students) in 2004 to 44.0%
(239 students) in 2012. The propor-
tion of domestic students enrolled as
direct graduates fell from 100% in
2004–2007 to 71.1% in 2008–2012
(and reached 40.1% in 2012).

Changes in gender ratio

Between 2004 and 2008, 891 enrolled
students (51.4%) were male, whereas
between 2009 and 2012, 1134 (57.7%;
2 = 15.01; df = 1; P < 0.001) were
male. There was a notable shift in the
gender ratio (in favour of males) in
2009, when the proportion of male
students jumped from 52.2% in 2008
to 57.7%. This proportion has
remained stable within 1% since 2009
(Box 1). In the international subco-
hort, the proportion of enrolled males
has been consistently higher than that
of females (by about 5%–10%) across
the entire study period, especially
since 2007, when the number of inter-
national students increased, but this
difference is not statistically signifi-
cant (2 = 2.41; df = 8; P = 0.97). There
was no significant difference in gen-
der ratio within the international stu-

dent subcohort between the interview
and no-interview periods (2 = 0.59;
df = 1; P = 0.45). As shown in Box 1,
the gender ratio for the domestic
school leaver pathway between 2008
and 2012 is almost balanced. How-
ever, for the domestic direct graduate-
entry pathway, the male proportion
rose from 50.9% in 2004–2008 to
64.0% in 2009–2012 (2= 35.19; df = 1;
P < 0.001). In 2011 the proportion of
male students enrolled through the
domestic direct graduate-entry path-
way was 73.1%, and in 2012 it was
73.8% (Box 2).

GAMSAT scores by gender

Of the 2187 domestic students
enrolled by the direct graduate path-
way, 2047 GAMSAT scores were
available (special admissions were
excluded). Mean GAMSAT section
scores are reported in Box 3, by gen-
der (for 1151 male and 896 female
students). The difference in mean
scores in sections I and II between
male and female students is small
(less than 1 unit), while the difference
in mean scores for section III is more
than 3 units (71.5 for males v 68.5 for
females). The Pearson correlation cal-
culation showed that section III is
more strongly correlated with GAM-
SAT overall scores (r[2045] = 0.85;
P < 0.001) than sections I–II (r[2045] =
0.48 for section I, and 0.31 for section
II; P < 0.001). By comparison, the cor-
relations between sections (I–III) and
an unweighted mean score were
closer (r[2045] = 0.64 for section I, 0.57
for section II and 0.62 for section III;
P < 0.001).

A two-way, between-group, multi-
variate ANOVA of GAMSAT section

scores, applying Bonferroni adjust-
ments, showed significant gender dif-
ferences in section III (Box 3). The test
showed a significant difference
between male and female students on
the combined GAMSAT sections I, II
and III (F3,2027 = 25.18; P < 0.001; Wilk
� = 0.96; partial eta-squared = 0.036),
but when the section scores were con-
sidered separately, the only difference
in gender  was in  sect ion  I II
(P < 0.001). There was no significant
interaction between gender and year
of entry on the combined three sec-
tions (P = 0.12) or on any of the sec-
tions when considered separately (P =
0.19 for section I, P = 0.16 for section
II and P = 0.26 for section III), indicat-
ing that the influence of gender on
differences in scores remained con-
sistent across all years studied. A two-
way ANOVA confirmed a significant
difference between gender in GAM-
SAT overall scores (F1,2043 = 34.03;
P < 0.001; partial eta = 0.016) but no
difference in overall scores by gender
between the interview and no-inter-
view periods (P = 0.55).

Discussion

Our analysis shows that the propor-
tion of male students enrolled in the
medical program at UQ has increased
substantially in recent years. This
change is isolated to the domestic
direct graduate-entry subcohort of
students, and the change started in
the first year that the interview was
not included in the selection process.
The increased proportion of males
enrolled overall has persisted since
the change in selection practice, and
the proportion among domestic

3 Mean GAMSAT scores by gender for 2047 medical students enrolled through the 
direct graduate-entry pathway in 2004–2012

Mean (SEM; 95% CI)

GAMSAT 
score Female students Male students F (df) P*

Partial 
eta-squared

Section I 63.32 
(0.21; 62.92–63.73)

62.76 
(0.16; 62.44–63.07)

4.62 
(1,2029)

0.03 0.002

Section II 64.27 
(0.27; 63.73–64.80)

63.59 
(0.21; 63.17–64.00)

3.84 
(1,2029)

0.05 0.002

Section III 68.45 
(0.30; 67.87–69.04)

71.53 
(0.23; 71.07–71.98)

65.42 
(1,2029)

< 0.01 0.031

Overall 
score†

66.07 
(0.17; 65.74–66.41)

67.35 
(0.14; 67.08–67.62)

34.03 
(1,2043)

< 0.01 0.016

GAMSAT = Graduate Medical School Admissions Test. * Bonferroni-adjusted level = 0.017. † Overall 
score = (1  section I score + 1  section II score + 2  section III score)/4. ◆

2 Proportions of male and female 
medical students enrolled through 
the direct graduate-entry pathway
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direct-entry graduates has increased
to 73.8% in 2012.

Our observations are in stark con-
trast to the general trend in Australia
where between 2009 and 2012, 51.7%
of all enrolments in Australian medi-
cal schools were female students.22

Further, using data supplied by ACER,
we found no evidence of an increased
proportion of males sitting the GAM-
SAT or applying for entry to medical
school between 2007 and 2011
(Appendix 1; online at mja.com.au).
Indeed, among the 12 graduate-entry
medical programs, between 2007 and
2011, in only two cases was the pro-
portion of males applying higher than
50% (and the highest of these was
54.1%) (Appendix 2; online at
mja.com.au).

The reason for the shift at UQ
seems to be the influence of higher
scores achieved by male applicants in
section III of the GAMSAT. Higher
scores on section III have been shown
to be associated with higher GAM-
SAT overall scores, on which candi-
dates are ultimately ranked for
selection to medical school.17,20 The
results from our analysis of GAMSAT
scores are consistent with prior
reports of a significant (but relatively
small) gender effect favouring males
on both section III and overall
scores.17 We also reported strong cor-
relations between section III and the
overall score but when a mean score
(using unweighted sections) was cal-
culated for the UQ cohort, this effect
was noticeably moderated.

Alternatively, the strong influence
of academic background on GAMSAT
pe r f o rm a n ce  i s  w e l l  do cu -
mented.9,16,17 For example, graduates
from disciplines such as engineering,
where students are predominantly
male, perform better on section III.17

While it is important to acknowledge
the substantial effect of prior learning,
the academic backgrounds of GAM-
SAT candidates have remained rela-
tively stable over the study period.16

Further, the academic selection crite-
ria at UQ have not changed. The one
factor that has changed has been the
discontinuation of the admissions
interview at UQ.

Our findings have significant policy
implications. Currently, all GAMSAT

Consortium medical schools in Aus-
tralia rank applicants using the
weighted overall score calculated by
ACER. The exception is the University
of Melbourne, which uses an average
(unweighted) GAMSAT score.20

GAMSAT section III focuses on rea-
soning in biological and physical sci-
ences, and we find it difficult to
rationalise the continued weighting of
scores in this section if this practice
leads to significant gender bias, as it
seems to have done here. Our view is
that cohorts of admitted medical stu-
dents should be representative of the
communities from which they are
drawn, and which they will later
serve.

There is consensus that selection
processes aimed at broadening access
to medical school have not been
extensively studied.3 There are limited
studies focusing on gender and the
interview process; however, the litera-
ture does indicate a shift in attitudes
from an earlier bias favouring
males.13,14 We were not able to
present data on gender differences in
interview scores at UQ, but our study
does lend support to the more recent
studies suggesting that personal
interviews favour female applicants.14

Apparently, without the moderating
effect of the interview, gender bias in
GAMSAT performance has led to a
marked increase in the proportion of
male medical students enrolled at
UQ.

How to best select medical students
remains challenging and contentious.
Like other medical schools, we use
quotas for specific groups, such as
Indigenous students, those with a
rural background and those following
different pathways. We are now con-
sidering how best to ensure a bal-
anced gender ratio among enrolled
students in our direct-entry graduate
pathway and recommend that schools
monitor changes to selection policy
and practice carefully.
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