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We analysed MSOD data5 for th
dent cohorts that commence
SMP in 2005, 2006 and 2007
completed it in 2008, 2009 and
respectively. The variables st
were rural versus urban backgr
Objectives:  To determine whether recruitment of rural students and uptake of 
extended rural placements are associated with students’ expressed intentions 
to undertake rural internships and students’ acceptance of rural internships 
after finishing medical school, and to compare any associations.

Design, setting and participants:  Longitudinal study of three successive 
cohorts (commencing 2005, 2006, 2007) of medical students in the Sydney 
Medical Program (SMP), University of Sydney, New South Wales, using 
responses to self-administered questionnaires upon entry to and exit from the 
Sydney Medical School and data recorded in rolls.

Main outcome measures:  Students’ expressed intentions to undertake rural 
internships, and their acceptance of rural internships after finishing medical 
school.

Results:  Data from 448 students were included. The proportion of students 
preferring a rural career dropped from 20.7% (79/382) to 12.5% (54/433) 
between entry into and exit from the SMP. A total of 98 students took extended 
rural placements. Ultimately, 8.1% (35/434) accepted a rural internship, 
although 14.5% (60/415) had indicated a first preference for a rural post. 
Students who had undertaken an extended rural placement were more than 
three times as likely as those with rural backgrounds to express a first preference 
for a rural internship (23.9% v 7.7%; 2 = 7.04; P = 0.008) and more than twice as 
likely to accept a rural internship (21.3% v 9.9%; 2 = 3.85; P = 0.05).

Conclusion:  For the three cohorts studied, rural clinical training through 
extended placements in rural clinical schools had a stronger association than 
rural background with a preference for, and acceptance of, rural internship.
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encourage the develop-
nt of a sustainable rural
dical workforce, the Aus-
vernment provides incen-

tives for Australian medical schools
to recruit students with a rural back-
ground and funds rural clinical
schools to allow rural exposure via
extended placements to students of
all backgrounds.

Both recruitment of rural students
and uptake of extended rural place-
ments (ERPs) have been shown to be
associated with choosing a rural
career.1-4 We aimed to compare the
apparent association of these two fac-
tors on students’ expressed intentions
to undertake rural internships and
their acceptance of rural internships
after finishing medical school.

The Medical Schools Outcomes
Database (MSOD) and Longitudinal
Tracking Project was established by
the Deans of Australian and New
Zealand medical schools in 2005.5-6

For the MSOD, all Australian and
New Zealand medical students are
asked to complete a commencing
medical students questionnaire on
entry and an exit questionnaire on
leaving their university courses.
Among other things, the question-
naires cover career aspirations,
including the types of setting in which
students aspire to practise. The
MSOD also follows medical students’
postgraduate trajectories. Our com-
parison used longitudinal data from
three cohorts of students in the Syd-
ney Medical Program (SMP), the 4-
year graduate-entry program of the
University of Sydney.

Methods

e stu-
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ERP (yes/no), preference for a rural or
an urban internship, acceptance of a

rural or an urban intern position, and
the preferred type of location of future
practice.

We used 2 analysis to assess associ-
ations between categorical variables
and the McNemar test for repeated
data.7 Where cell sizes were too small
for valid analysis, the Fisher exact test
(FET) P is reported. P < 0.05 was con-
sidered significant. Data were analysed
using SPSS version 20.0 (SPSS Inc).

Definitions and data sources

An ERP was defined as a 32-week
placement in the School of Rural
Health (with clinical schools at Dubbo
and Orange, in central-west New
South Wales) or one of the university’s
two Departments of Rural Health (in
Lismore, on the NSW North Coast, or
Broken Hill, in far-west NSW) over the
course of a single 37-week academic
year. Students voluntarily applied to
undertake an ERP and all students
who applied were able to be accom-
modated. Data on whether individual
students had undertaken an ERP were
obtained from rolls kept by Sydney
Medical School.

Rural or urban background was
determined by the item in the com-
mencing questionnaire asking stu-
dents to nominate the type of location
in which they had lived the longest
within Australia. Locations were cate-
gorised according to the Rural,
Remote and Metropolitan Areas
(RRMA) classification8 and further
grouped as urban or rural (Box 1). We
used an answer of yes to “self-percep-
tion of rural background” as another
measure of rural background.

Future practice location preferences
were determined from responses in
both the commencing and the exit
questionnaires. Locations were
mapped to RRMA categories and
grouped as urban or rural (Box 1).

Internship first preferences were
determined from the exit question-
naire. Students could indicate up to
four hospital preferences for their
intern year. We used the first prefer-
ence. Hospital postcodes were cate-
gorised using the Australian Standard
Geographical  Classif icat ion —
Remoteness Area9 and grouped as
urban or rural (Box 1).
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Intern positions were determined
from MSOD follow-up data and rou-
tine enquiries made by clinical schools
regarding the locations of the intern-
ships taken up by their alumni.

Ethics approval was obtained from
the University of Sydney Human
Research Ethics Committee (Ref. No.
11436).

Results

Our analysis was confined to students
who remained in their original entry
cohort throughout the program and
completed both the commencing and
the exit questionnaires (“respond-
ents”). We excluded students who left
their original entry cohort and those
who did not complete both question-
naires (Box 2). We followed a total of
448 students from the three cohorts
(54.6% of the total number of stu-
dents enrolling in the 2005, 2006 and
2007 entry cohorts; N = 821). While
we did not have access to demo-
graphic variables for the cohorts over-
all, we note that the proportion of
respondents who undertook an ERP
(98/448; 21.9%) was similar to the
proportion overall (156/786; 19.8%).

Of the 448 students followed, 426
(95.1%) responded to the item on
self-perception of rural background
and 76 of these (17.8%) considered
themselves to be from a rural back-
ground. The item on the “location of
longest residency within Australia”
was answered by 415/448 respond-
ents (92.6%), with 73 (17.6%) having
lived in a rural location for the longest
part of their lives. The difference
between classifying rural or urban
background based on these two items
was not significant (paired data; n =397;
McNemar test 1

2 = 0.03; P = 0.86). We
based subsequent analyses on loca-
tion of longest residency within
Australia.

The characteristics, experience,
preferences and internship locations
of the 448 students in the three
cohorts are summarised in Box 3. The
proportion preferring a rural career
dropped by more than one-third
between entry into and exit from the
program (from 20.7% to 12.5%). ERPs
were undertaken by 21.9% (98/448).
Ultimately, 8.1% (35/434) of the stu-
dents accepted a rural internship,
although 14.5% (60/415) had indi-

cated in the exit questionnaire that
they had a first preference for a rural
post.

Students who had a rural back-
ground responded differently from
those who undertook an ERP (Box 4
and Box 5). Compared with students
from an urban background, students
from a rural background were signifi-

cantly more likely to prefer a rural
future practice at the beginning of the
program (2 = 64.11; P < 0.001) and at
the end (2 = 25.28; P < 0.001) (Box 4).
Significant differences were also
found when students who undertook
an ERP were compared with those
who did not (Box 5) with regard to
preference for rural future practice

2 Distribution of student responses

2005, 2006 and 2007 entry cohorts
(N = 821)

n = 276/821 

(33.6%)

n = 97/821 

(11.8%)

n = 185/780 

(23.7%)

n = 147/780 

(18.8%)

n = 448/780 

(57.4%)

2008, 2009 and 2010 exit cohorts
(N = 780)

Did not respond 

to commencing 

student 

questionnaire

97/821

Responded to 

commencing 

student 

questionnaire 

only

nn 448/780

Responded 

to both 

commencing 

and exit 

questionnaires

185/780 nn

Responded 

to exit 

questionnaire 

only

Did not 

respond 

to exit 

questionnaire

3 Characteristics, experience, preferences and internships of respondents from the 
2005, 2006 and 2007 Sydney Medical School entry cohorts (N = 448)

n* Yes No

Rural background 415 73 (17.6%) 342 (82.4%)

Rural future practice preference (CMSQ) 382 79 (20.7%) 303 (79.3%)

Extended rural placement 448† 98 (21.9%) 350 (78.1%)

Rural future practice preference (EQ) 433 54 (12.5%) 379 (87.5%)

Rural internship first preference 415 60 (14.5%) 355 (85.5%)

Accepted a rural internship 434 35 (8.1%) 399 (91.9%)

CMSQ = commencing medical students questionnaire. EQ = exit questionnaire.
* Number of respondents (students who remained in their original entry cohort throughout the 
Sydney Medical Program and completed both the commencing and the exit questionnaires) who 
answered the question. † Data obtained for all respondents from Sydney Medical School rolls. ◆

1 Classifications used to categorise students’ background locations and practice 
preferences as urban or rural

Rural, Remote and Metropolitan Areas 
(RRMA) Classification8*

Australian Standard Geographic 
Classification — Remoteness Area9†

Urban‡

M1 Capital city RA1 Major cities

M2 Major urban centre

Rural‡

R1 Regional city or large town RA2 Inner regional

RA3 Outer regional

R2 Smaller town RA4 Remote

R3 Small community RA5 Very remote

* Used to categorise students’ backgrounds and future practice preferences. † Used to categorise 
internship first preferences and accepted placements. ‡ Urban/rural distinction for RRMA categories 
is consistent with Gerber and Landau.10 ◆
11) · 16 December 2013
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tistical comparison§

2 P

2.83 0.092

0.50 0.001

6.02 < 0.001

8.55 0.003

8.25 < 0.001

according to number of 
◆

tistical comparison§

2 P

4.11 < 0.001

2.83 0.092

5.28 < 0.001

2.90 0.089

0.56 0.455

he question. 
tion on urban or rural 

◆

at the beginning of the program
(2 = 10.50; P = 0.001) and at the end
(2 = 26.02; P < 0.001). Respondents
who undertook an ERP were more
than three times as likely as those
from rural backgrounds to express a
first preference for a rural internship
(23.9% v 7.7%; 2 = 7.04; P = 0.008),
and more than twice as likely to
accept a rural internship (21.3% v
9.9%; 2 = 3.85; P = 0.05).

Among respondents with a rural
background (Box 4), 58.7% (37/63)
began the SMP with rural career inten-
tions, but this proportion decreased to
30.6% (22/72) at the end of the pro-
gram, an absolute reduction of 28%.
Among the group who undertook an
ERP (Box 5), 33.0% (29/88) expressed
rural career intentions upon entry to the
program, but this decreased to 28.0%
(26/93) by the end. While the final pro-
portions of students with rural career
intentions were similar for both groups,
the ERP group showed a smaller abso-
lute decrease (5%) between the start
and the end of the program.

Rural backgrounds were over-
represented among the 98 students
who undertook an ERP: the group
comprised 22 of the 73 students with a
rural background (30.1%) and 72 of the
342 students who did not have a rural

background (21.1%) (Box 4). Among
students with a rural background,
there was a significant association
between undertaking an ERP and rural
internship preference and acceptance
(P = 0.034 and P = 0.021, respectively
[FET]; Box 6), however numbers were
small. There were also highly signifi-
cant differences between students
from an urban background who
undertook an ERP and those from an
urban background who did not, in
rural internship preference and accept-
ance (2 = 5.43, P = 0.020 and 2 =
22.04, P < 0.001, respectively; Box 6).

Of students who had a rural back-
ground and did an ERP, 4/21 (19.0%)
had a first preference for a rural intern-
ship, and 5/21 (23.8%) accepted a rural
internship. These proportions did not
differ significantly for those students
without a rural background who under-
took an ERP, of whom 17/68 (25.0%)
had a first preference for a rural intern-
ship, and 14/69 (20.3%) accepted a rural
internship (P >0.8 for both compari-
sons), although numbers are too small
to exclude a small difference.

Discussion

Our results clearly point to an associa-
tion between undertaking an ERP and

early postgraduate adoption of rural
medical practice. Extended rural clini-
cal placements appear to have a
stronger association than that of rural
background with students’ preference
for a rural internship and their accept-
ance of rural intern posts upon com-
pletion of their medical course. We
observed that students with rural
backgrounds were overrepresented
among the students who undertook
an ERP, so rural background may have
contributed to rural internship prefer-
ence and uptake in this group. The
small numbers of students with a
rural background who undertook an
extended rural clinical placement pre-
clude a definitive conclusion on
whether the two attributes would be
additive above the influence of under-
taking an extended rural clinical
placement. These findings echo the
results of cross-sectional studies of
student cohorts11,12 and retrospective
studies of factors that influenced doc-
tors to enter rural practice in
Australia13 and Canada.14

The strength of our conclusions
derives from the fact that we used
longitudinal follow-up data for three
successive cohorts of Australian med-
ical students and obtained informa-
tion on the end point of taking a rural

5 Respondent characteristics, experience, preferences and internships (N = 448), by extended rural placement (ERP) (n = 448)

Sta

n*
Undertook ERP, no. (%)† 

(n = 98)
Did not undertake ERP, no. (%)† 

(n = 350) Total,‡ no. (%)

Rural background 415 22/94 (23.4%) 51/321 (15.9%) 73 (17.6%)

Rural future practice preference (CMSQ) 382 29/88 (33.0%) 50/294 (17.0%) 79 (20.7%) 1

Rural future practice preference (EQ) 433 26/93 (28.0%) 28/340 (8.2%) 54 (12.5%) 2

Rural internship first preference 415 22/92 (23.9%) 38/323 (11.8%) 60 (14.5%)

Accepted a rural internship 434 20/94 (21.3%) 15/342 (4.4%) 35 (8.1%) 2

CMSQ = commencing medical students questionnaire. EQ = exit questionnaire. * Total number of respondents who answered the question. † Denominators vary 
students who answered each question. ‡ Overall positive response to item. § df = 1. 

4 Respondent characteristics, experience, preferences and internships (N = 448), by urban or rural background (n = 415)

Sta

n*
Rural background, 
no. (%)† (n = 73)

Urban background 
no. (%)† (n = 342) Total,‡ no. (%)

Rural future practice preference (CMSQ) 368 37/63 (58.7%) 41/305 (13.4%) 78 (21.2%) 6

Extended rural placement (ERP) 415 22/73 (30.1%) 72/342 (21.1%) 94 (22.7%)

Rural future practice preference (EQ) 402 22/72 (30.6%) 29/330 (8.8%) 51 (12.7%) 2

Rural internship first preference 387 5/65 (7.7%) 51/322 (15.8%) 56 (14.5%)

Accepted a rural internship 402 7/71 (9.9%) 24/331 (7.3%) 31 (7.7%)

CMSQ = commencing medical students questionnaire. ERP = extended rural placement. EQ = exit questionnaire. * Total number of respondents who answered t
† Denominators vary according to number of students who answered each question. ‡ Positive response to item for the subsample of 448 who provided informa
background. § df = 1. 
781MJA 199 (11) · 16 December 2013
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6 Student characte

Rural background stu

Rural future practice p

Rural future practice p

Rural internship first p

Accepted a rural inter

Urban background stu

Rural future practice p

Rural future practice p

Rural internship first p

Accepted a rural inter

CMSQ = commencing m
of students who answer
intern post. By following these
cohorts, we were able to compare the
apparent influence of an extended
rural clinical training experience on
students who had a rural background
with its influence on those who did
not. Our study thus demonstrated the
value of the MSOD, which was set up
at the time when the first cohort
began their medical course. A weak-
ness of our results is that they rely on
the experience of the students of only
one medical school. Also, the end
point of rural internship is an impor-
tant short-term outcome, but it will be
interesting to observe the longer-term
career choices of these students
through longitudinal MSOD follow-
up, or possibly through future linkage
with Medical Board of Australia data.

Many possible reasons can be
advanced to explain the association
between extended rural clinical place-
ments and both the preference for,
and the acceptance of, rural intern-
ships. These include prior interest in
rural medicine among students who
choose to take an ERP; appreciation of
the educational opportunities that are
more likely to be available in rural
settings than metropolitan settings,
such as interprofessional learning; the
smaller numbers of students in rural
clinical schools, enabling more direct
interaction between teaching staff and
students; students’ experience of a

closer involvement with the health of
rural communities than is possible
with metropolitan communities; the
broad appeal of the rural environ-
ment; and the quality of educational
infrastructure that has resulted from
consistent funding of rural clinical
teaching facilities. The MSOD pro-
vides a vehicle for analysis of these
possible reasons for the stimulating
effect of extended rural placements.

In the meantime, our findings sup-
port the Australian Government’s
commitment to the funding of rural
clinical schools and the provision of
financial incentives for medical
schools to ensure that at least 25% of
each graduating cohort spends one
academic year in a rural setting.
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ristics, experience, preferences and internships (N = 448), by extended rural placement (ERP) split by rural background

Statistical comparison§

n* Undertook ERP, no. (%)† Did not undertake ERP, no. (%)† Total,‡ no. (%) 2 P

dents (n = 73) (n = 22) (n = 51)

reference (CMSQ) 63 15/21 (71.4%) 22/42 (52.4%) 37 (58.7%) 2.10 0.148

reference (EQ) 72 10/21 (47.6%) 12/51 (23.5%) 22 (30.6%) 4.07 0.044

reference 65 4/21 (19.0%) 1/44 (2.3%) 5 (7.7%) – 0.034¶

nship 71 5/21 (23.8%) 2/50 (4.0%) 7 (9.9%) – 0.021¶

dents (n = 342) (n = 72) (n = 270)

reference (CMSQ) 305 14/63 (22.2%) 27/242 (11.2%) 41 (13.4%) 5.26 0.022

reference (EQ) 330 15/69 (21.7%) 14/261 (5.4%) 29 (8.8%) 18.26 < 0.001

reference 322 17/68 (25.0%) 34/254 (13.4%) 51 (15.8%) 5.43 0.020

nship 331 14/69 (20.3%) 10/262 (3.8%) 24 (7.3%) 22.04 < 0.001

edical students questionnaire. EQ = exit questionnaire. * Total number of respondents who answered the question. † Denominators vary according to number 
ed each question. ‡ Overall positive response to item. § df = 1. ¶ Fisher exact test. ◆
11) · 16 December 2013
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