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graduates are also more likely
their peers to work rurally as pre
tional doctors,7,8 and studies of
numbers of RCS graduates 
found they are more likely to w
rural areas and to have a prefe
for primary care.9,10 However, lo
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Objective:  To determine whether completing a year of the Rural Clinical School 
of Western Australia (RCSWA) program is associated with entering the rural 
medical workforce.

Design and setting:  Cohort study of graduates from the University of Western 
Australia who completed Year 5 of medical school between 2002 and 2009, 
comparing work location (identified from the Australian Health Practitioner 
Regulation Agency database in March–June 2013) between those who 
participated in the RCSWA (RCSWA graduates) and those who did not 
(controls).

Main outcome measure:  Rural or urban work location of graduates.

Results:  Of 1116 eligible graduates, 1017 (91.1%) could be traced and were 
included in the study. Of 258 RCSWA graduates, 42 (16.3%) were working rurally 
compared with 36 of 759 controls (4.7%). Of 195 RCSWA graduates from urban 
backgrounds, 29 (14.9%) were working rurally compared with 26 of 691 urban-
background controls (3.8%). Of 63 rural-background RCSWA graduates, 
13 (20.6%) were working rurally, compared with 10 of 68 rural-background 
controls (14.7%). Using logistic regression, RCSWA participation had a strong 
relationship with working rurally (rural-background RCSWA graduates: odds 
ratio [OR], 7.5; 95% CI, 3.5–15.8;  urban-background RCSWA graduates: OR, 5.1; 
95% CI, 2.9–9.1). Rural background without RCSWA participation (OR, 4.2; 95% 
CI, 1.8–9.2) and older age (age in 2012, 30–39 years: OR, 2.2; 95% CI, 1.3–3.7 v 
� 40 years: OR, 6.6; 95% CI, 2.8–15.0) were also significant factors for working 
rurally.

Conclusions:  Participation in the RCSWA is strongly associated with greater 
likelihood of working rurally. Graduates from urban backgrounds who 
participated in the RCSWA were much more likely to work in rural areas than 
those who did not. These data substantiate the RCSWA as an effective rural 
workforce strategy.
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 the face of severe and ongoing

dical workforce shortages in
ral Australia, initiatives have

been introduced to improve recruit-
ment and retention in rural practice.1

These have included pathways for
international medical graduates to
enter the rural workforce, incentives
for existing rural doctors, rural-
bonded medical school places, quar-
antined rural student places in medi-
cal schools, scholarships for rural
medical students, and undergraduate
immersion in rural medicine through
rural clinical schools (RCSs). The
RCSs were intended to influence the
future career choices of medical stu-
dents and so contribute to a self-
sustaining locally trained workforce.

It is clear in the international litera-
ture that multiple factors are associ-
ated with medical graduates’ career
destinations. A prospective longitudi-
nal study of medical graduates fol-
lowed up 30 years after they
graduated showed that selecting
rural-origin undergraduates with a
declared interest in primary care and
providing rural-immersion programs
each independently and linearly
increased graduates’ likelihood of
working rurally.2,3 Rural immersion
has been favoured by some programs
in the United States.4,5

Based on this collective evidence,
the Australian Government initiated
RCSs in 2002, with a mandate to pro-
duce rural doctors. Participating uni-
versities are financially supported to
train 25% of medical graduates for at
least 1 academic year in a rural setting.

Early Australian data showed that
RCS exposure increases graduates’
stated intention to work rurally.6 RCS

 than
voca-

 small
have

ork in
rence
nger-

term outcomes for large numbers of
RCS graduates have yet to be
reported.

Here, we report the impact of par-
ticipation in the Rural Clinical School
of Western Australia (RCSWA) on
graduates’ rural work relative to their
non-RCSWA peers. Our hypothesis
was that RCSWA participation is
associated with increased rural work.

Methods

The RCSWA commenced at the Uni-
versity of Western Australia (UWA) in
2002, and expanded in 2007 to include
the University of Notre Dame Aus-
tralia medical school at Fremantle.
The RCSWA is based at 13 sites across
rural and remote WA. Participation in
the RCSWA is based on application
and an interview that selects those
students most informed about the
RCSWA and living independently.

For this study, the cohort comprised
medical graduates from UWA who
completed their fifth year between
2002 and 2009 and graduated by 2010.
This ensured graduates were in at least

their third postgraduate year at the
time of data collection in 2013. Medical
students from the University of Notre
Dame Australia were not included.
RCSWA graduates were defined as
those who undertook a fifth-year rural
placement. The control group com-
prised graduates who had not partici-
pated in an RCSWA placement. The
study was approved by the UWA
Human Research Ethics Committee.

Students recruited into the UWA
medical school through a quarantined
rural pathway were identified as hav-
ing a rural background. At the time,
this was defined as having lived in a
rural area of WA (towns > 75 km from
the Perth central business district, all
of which are classified as rural by the
Australian Standard Geographical
Classification — Remoteness Areas
[ASGC-RA]11) for a minimum of 2
years and having completed Year 12 at
a rural secondary school. All other
students were classified as having an
urban background. The few students



Research

8 2009 Total

209 1187

27 63

0 8

5 99

177 1017
‡ 49 258

From information in the 
des two RCSWA 

◆

raduates

 (n = 1017) P

8 (7.7%) 0.001

(53.3%) 0.004

(12.9%) 0.001

(27.6–31.9) 0.007†

0.006

(52.9%)

(42.3%)

(4.8%)

ustralian Standard 
ibution showed marked 

 ◆
who may have come from a rural
background but did not enter through
the rural pathway were included in
the urban-background group.

Between March and June 2013, we
accessed information in the Austral-
ian Health Practitioner Regulation
Agency (AHPRA) database to identify
graduates’ work locations. Graduates
were designated as working rurally if
their primary practice location was in
an area defined by the ASGC-RA as
RA2–5, and urban if RA1. Graduates
with an urban practice address were
conservatively considered to be work-
ing in an urban location, even though
many will have spent part of their year
working on rural rotation. A previous
comparison of the more detailed
RCSWA work location database with
AHPRA information showed at least
89% agreement.12

Univariate comparisons were made
using the 2 test for categorical vari-
ables and the Kruskal–Wallis test for
age, as this showed marked kurtosis
and a tail towards the upper range. We
used logistic regression to analyse pre-
dictors of the probability of working
rurally by maximum likelihood estima-
tion. Factors of current age, sex, rural
background and RCSWA participation
were considered. All interactions
between covariates were included, but
only interactions between rural back-
ground and RCSWA participation
remained significant and were
included in the final model. Further
logistic regressions were run within the
RCSWA cohort to identify the effect of
covariates independently of RCSWA
participation. Analyses were also run
within the rural-background group, to
identify any independent effect of
RCSWA participation. All analyses
were conducted using SAS version 9.3
(SAS Institute).

Results

We identified 1187 graduate doctors
who had completed Year 5 between
2002 and 2009 (Box 1). After excluding
those who had not been eligible for
the RCSWA or were working over-
seas, 1116 graduates were eligible for
inclusion in the study. Of these, 99
could not be traced (three RCSWA
graduates and 96 controls), leaving
1017 graduates (91.1%) who were
included in the study. The 96 control

graduates not found on the AHPRA
database were not statistically differ-
ent from other controls by rural back-
ground, sex and age.

Of the 1017 graduates, 258 (25.4%)
had participated in the RCSWA and
759 (74.6%) were controls. The
RCSWA graduates differed from the
control group in that more RCSWA
graduates were from rural back-
grounds, female and younger (Box 2).

Of the 258 RCSWA graduates, 42
(16.3%) were working as rural doc-
tors, compared with 36 of the 759
controls (4.7%) (P = 0.001) (Box 3).
Overall, there was no significant asso-
ciation between the proportion of
graduates working rurally and the
year in which they completed Year 5
of medical school. However, smaller
proportions of graduates who had
completed Year 5 in the 2 most recent
years had a rural work address.

Univariate analyses found signifi-
cant associations between rural work
and RCSWA participation, rural back-
ground, sex and older age (� 40 years)
(Box 4). Further analysis showed that
16.7% (15/90) of those who were aged
over 35 years at enrolment in Year 5
were working rurally, compared with

6.8% (63/927) of their younger class-
mates (P = 0.003).

RCSWA graduates from an urban
background were working as rural
doctors at a similar rate as those from
a rural background who did not par-
ticipate in the RCSWA (Box 5). There
may have been some additional bene-
fit of the RCSWA program for gradu-
ates from a rural background, but this
was based on small numbers and was
not statistically significant (P = 0.28).

The RCSWA was oversubscribed
from 2006 onwards by a total of 67
UWA graduates .  Unsuccessfu l
RCSWA applicants were not signifi-
cantly different from successful appli-
cants in terms of sex, age or rural
background. However, only five
unsuccessful applicants (7.5%) had a
rural work address, significantly less
than the RCSWA graduates for this
period (P = 0.04).

In the final logistic regression
model, the combination of having a
rural background and participating in
the RCSWA was the strongest pre-
dictor of being a rural doctor (odds
ratio [OR], 7.5; 95% CI, 3.5–15.8),
followed by RCSWA participation
without a rural background (OR, 5.1;

1 Description of University of Western Australia medical graduates

Year completed Year 5

2002 2003 2004 2005 2006 2007 200

Graduates 131 121 121 109 140 163 193

Ineligible for inclusion in study

Ineligible for RCSWA* 4 1 2 2 4 10 13

Working overseas† 3 0 4 1 0 0 0

Unable to be traced† 23 13 19 12 7 13 7

Included in study 101 107 96 94 129 140 173

Completed RCSWA year 7 21 28 32 36‡ 42 43

RCSWA = Rural Clinical School of Western Australia. * Temporary residents and those with student visas. †
Australian Health Practitioner Regulation Agency (AHPRA) database, accessed March–June 2013. ‡ Exclu
graduates in 2006 and one in 2008 who were unable to be located in the AHPRA database. 

2 Demographic characteristics of RCSWA and control University of Western Australia g

RCSWA graduates (n = 258) Control graduates (n = 759) Total

Working rurally* 42 (16.3%) 36 (4.7%) 7

Female 162 (62.8%) 380 (50.1%) 542 

Rural background 63 (24.4%) 68 (9.0%) 131 

Median age in 2012 (IQR) 29.0 (27.7–31.2) 30.0 (27.6–32.1) 29.7 

Age group

< 30 years 157 (60.9%) 381 (50.2%) 538 

30–39 years 94 (36.4%) 336 (44.3%) 430 

� 40 years 7 (2.7%) 42 (5.5%) 49 

RCSWA = Rural Clinical School of Western Australia. IQR = interquartile range. * Defined as RA2–5 in the A
Geographical Classification — Remoteness Areas.11 † Based on a Kruskal–Wallis test because the age distr
kurtosis and a tail towards the upper range. Age was recoded into 10-year groups for further analysis.
105MJA 200 (2) · 3 February 2014
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95% CI, 2.9–9.1) (Box 6). A rural
background without RCSWA partici-
pation (OR, 4.2; 95% CI, 1.8–9.2) was
also significant, as was older age (30–
39 years: OR, 2.2; 95% CI, 1.3–3.7 v
� 40 years: OR, 6.6; 95% CI, 2.8–
15.0). Women remained more likely
to work rurally (OR, 1.6; 95% CI, 0.9–
2.6), but this was no longer statisti-
cally significant.

Further analyses within the group
of RCSWA graduates showed that the
major factors associated with rural
work were age � 40 years (OR, 17.0;
95% CI, 3.3–130.1) and being female
(OR, 2.6; 95% CI, 1.2–6.3). Rural
background was not independently
significant (OR, 1.4; 95% CI, 0.6–2.9).

Within the smaller group of 131
rural-background doctors, no covari-
ate was significantly associated with
rural work. However, both older age
(� 40 years, OR, 4.1; 95% CI, 0.9–
17.3) and RCSWA participation (OR,

1.8; 95% CI, 0.7–4.9) may have impor-
tant effects.

Discussion

While RCS programs are known to
increase intention to practise rurally,
we found that substantial proportions
of RCSWA graduates actually do
return to rural areas to practise. The
clear increase in the number of gradu-
ates practising rurally in this study, if
sustained across all RCS programs,
will make a significant contribution to
Australian rural medical workforce
shortages.13

This finding corroborates results of
previous smaller studies. Graduates of
the Flinders University Parallel Rural
Community Curriculum (PRCC) pro-
gram were overwhelmingly more
likely to be in rural work relative to
non-PRCC graduates.9 In this small
cohort of 29 doctors contacted 5 years

after graduation, there was a strong
preference for primary care, similar to
findings in the North American litera-
ture.3 In a study with more detail but
also with small numbers, University
of Queensland RCS graduates have
shown similar positive rural return
and preference for primary care.10

We also found that medical gradu-
ates from urban backgrounds who
undertook an RCSWA year were
nearly four times more likely to be
working rurally up to 10 years after
graduation than those not exposed to
the RCSWA. The observed outcome
for  urban-background RCSWA
graduates was as strong as that for
rural background alone. It is similar to
the previously documented positive
effect of rural background on medical
graduates’ future rural practice.14 This
result is significant, given the limited
pool of rural-background students
available to be recruited into medi-
cine. Our study demonstrates that
some of the substantially larger pool
of future medical students from urban
backgrounds can also, with appropri-
ate experience, be convinced to pur-
sue a rural career. Qualitative research
could explore which aspects of the
RCSWA experience are associated
with future rural practice.

Our study methods were conserva-
tive and are likely to have underesti-
mated rural work, especially for more
recent graduates. The finding that
fewer graduates from the 2 most recent
years had a rural work address is likely
related to the limited number of full-
year positions available in rural WA for
junior doctors. WA has relatively small
rural population centres and most jun-
ior doctors who work rurally do so on
rotation from urban centres. Our
unpublished, detailed follow-up of
RCSWA graduates documents that
many are still in training programs
undertaking brief placements in rural
areas. These short rural placements are
less likely to result in a change of pri-
mary practice address on the AHPRA
database and hence will not be
included as rural work in this analysis.12

Although all cross-sectional study
designs have the potential weakness
of sampling bias, overall sampling bias
is unlikely in this study as we had data
on 91% of graduates. Our finding that
untraceable controls did not differ
from other controls further decreases
this likelihood. However, the small

3 Work location* of RCSWA and control University of Western Australia graduates 

RCSWA graduates (n = 258) Control graduates (n = 759)

Year completed 
Year 5

Rural work 
location†

Urban work 
location‡

Rural work 
location†

Urban work
location‡

2002 2 (28.6%) 5 (71.4%) 7 (7.4%) 87 (92.6%)

2003 4 (19.0%) 17 (81.0%) 5 (5.8%) 81 (94.2%)

2004 4 (14.3%) 24 (85.7%) 6 (8.8%) 62 (91.2%)

2005 4 (12.5%) 28 (87.5%) 1 (1.6%) 61 (98.4%)

2006 8 (22.2%) 28 (77.8%) 4 (4.3%) 89 (95.7%)

2007 12 (28.6%) 30 (71.4%) 3 (3.1%) 95 (96.9%)

2008 5 (11.6%) 38 (88.4%) 6 (4.6%) 124 (95.4%)

2009 3 (6.1%) 46 (93.9%) 4 (3.1%) 124 (96.9%)

Total 42 (16.3%) 216 (83.7%) 36 (4.7%) 723 (95.3%)

RCSWA = Rural Clinical School of Western Australia. * From information in the Australian Health 
Practitioner Regulation Agency database, accessed March–June 2013. † Defined as RA2–5 in the 
Australian Standard Geographical Classification — Remoteness Areas (ASGC-RA).11 ‡ Defined as RA1 
in the ASGC-RA.11  ◆

4 Univariate associations for working in a rural location

Number (%) Odds ratio (95% CI) P

RCSWA

Yes 42/258 (16.3%) 3.91 (2.44–6.25) 0.001

No 36/759 (4.7%) 1.0

Rural background

Yes 23/131 (17.6%) 3.22 (1.87–5.39) 0.001

No 55/886 (6.2%) 1.0

Sex

Female 51/542 (9.4%) 1.72 (1.07–2.83) 0.03

Male 27/475 (5.7%) 1.0

Age group

< 30 years 30/538 (5.6%) 1.0 0.002

30–39 years 37/430 (8.6%) 1.59 (0.97–2.64)

� 40 years 11/49 (22.5%) 4.90 (2.20–10.3)

RCSWA = Rural Clinical School of Western Australia. ◆
(2) · 3 February 2014
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sample size of rural-background stu-
dents who participated in the RCSWA
and collinearity between rural back-
ground and RCSWA participation
meant that statistically significant rela-
tionships could not be established.
Larger numbers are required to better
investigate the possible associations
between rural background and rural
practice. It would be worthwhile to
increase the sampling of rural-back-
ground RCS students by including
graduates from all RCSs and medical
schools in Australia.

It can be argued that RCSWA grad-
uates already had rural practice inten-
tions as medical students and may
have practised rurally anyway. How-
ever, it has been widely documented
that urban-background graduates
only become rural doctors in small
numbers.2,3,15,16 In addition, our study
shows that students who applied for
but did not attend the RCSWA were
not working rurally in significantly
increased numbers. The size of the
observed difference on urban-back-
ground graduates who participated in
the RCSWA suggests an impact that is
substantially greater than just initial
intention or positivity towards rural
practice.

The proportion of RCSWA gradu-
ates who returned to rural practice in
this study compares well with results
from a 30-year-old program in the US,
which has a threefold higher return
for its selective rural program relative
to standard-intake graduates.17 It also
compares well with results from sev-
eral retrospective studies for rural
general practitioners having had rural
undergraduate experiences (OR
range, 2.0–3.7).15,16,18,19

We add to the literature with our
finding that women and older gradu-
ates are more likely to enter rural
work after RCS exposure. Women
were initially recruited into the
RCSWA in higher numbers and, con-
trary to findings about mature male
practitioners already in rural prac-
tice,19 female RCSWA graduates were
more likely to enter rural practice,
although this did not quite reach sta-
tistical significance in our multivariate
model. In a field that has been male-
dominated, this is a very positive
result. Our finding that older entrants
were more likely to work rurally is in
line with results from the Flinders

University PRCC program.9 The
increasing numbers of graduate medi-
cal programs in Australia may well be
good for future rural workforce.

This study is an important addition
to the evidence for RCS success in
contributing to the Australian rural
medical workforce. It provides strong
support for the Australian Govern-
ment to maintain the program and to
increase RCS funding to expand the
number of places. This would allow
increased rural recruitment from the
large pool of urban-background med-
ical students. Given the expense of
using locums and fly-in fly-out work-
ers to overcome rural workforce
shortages, state and territory govern-
ments should add to RCS capacity by
investing targeted additional funding
to increase RCS-based training in
sites of greatest workforce shortage.
Our finding that the RCS program is
producing a new rural workforce indi-
cates this would be well placed.
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5 University of Western Australia graduate
the RCSWA and/or having a rural backgr

RCSWA 
participation

Rural 
background* Total

No No 691

No Yes 68

Yes No 195

Yes Yes 63

RCSWA = Rural Clinical School of Western Australia
rural area of WA for at least 2 years and having com
secondary school. 
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