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ABSTRACT
Objective To evaluate the importance of rural internships 
to observed medical workforce distribution outcomes up to 
8 years post- medical school.
Design and setting Cohort study of medical graduates of 
The University of Queensland (UQ), Australia.
Participants UQ graduates who were medical interns 
in Queensland’s public health system between 2014 and 
2021 and observed working in Australia in 2022. Internship 
location was defined as being metropolitan or rural, along 
with other key rural exposures of whether they are of rural 
origin (childhood) and whether at least 1 year of clinical 
training at medical school was in a rural location.
Primary outcome measure Current work location was 
collected from the Australian Health Practitioner Regulation 
Agency (AHPRA) in 2022, classified as either rural or 
metropolitan and measured in association with their 
internship location.
Results From 1930 eligible graduates, 21.5% took up a 
rural internship, which was associated with rural origin 
(OR 1.5, 95% CI 1.2 to 2.0) and medical school rural 
immersions of either 1 year (OR 2.8, 95% CI 2.1 to 3.7) 
or 2 years (OR 5.8, 95% CI 4.4 to 7.7). Completing a rural 
internship was associated with currently working rural 
(47% vs 14%, OR 4.6, 95% CI 3.5 to 5.9), which weakened 
the observed (adjusted) effect of rural origin (OR 1.5, 
95% CI 1.2 to 2.0) or medical school rural immersions (1 
year: OR 1.4, 95% CI 1.0 to 1.9; 2 years: OR 1.7, 95% CI 
1.2 to 2.3). All combinations of the key rural exposures 
that included rural internship had the highest proportions 
currently working rurally (range 32–69%) compared with 
the combinations with a metropolitan internship (range 
12–22%).
Conclusions Internship location appears to be a critical 
factor in shaping medical workforce distribution decisions. 
This evidence supports the need for strengthened and 
expanded rural training pathways after medical school. In 
particular, clearer pathways into specialty programmes via 
rural internships are likely to support increased numbers 
choosing (with confidence) to preference rural internship 
first and subsequently more working in rural areas long 
term.

INTRODUCTION
Geographical maldistribution of doctors 
across metropolitan and rural communities 

exists worldwide. Insufficient medical grad-
uates are choosing a rural career to address 
current and future workforce gaps.1 2 For 
example, in Australia, approximately 29% of 
its population are in rural locations compared 
with around 22% of its medical workforce.3 
The underlying factors include a scarcity of 
medical schools considering the production 
of rural doctors as central to their mission, 
inadequate selection of students with a rural 
background and/or rural interest, incom-
patibility of many popular medical sub-
specialisations with rural practice, limited
healthcare infrastructure and resources in 
some rural areas and most doctors wanting 
to work nearby to where they completed post-
graduate training—often in well- resourced 
areas within major cities.4 5 Rural deficits with 
respect to healthcare access, particularly for 
doctors, is common globally.6

Most countries include an internship imme-
diately after graduation from medical school, 
as part of the medical training pathway to 
general registration, either before entry 

STRENGTHS AND LIMITATIONS OF THIS STUDY
⇒ The cohort study used linked administrative data-

sets to evaluate all eligible graduates working within 
Queensland.

⇒ All study results are adjusted for known key rural
exposures and participant characteristics from pre- 
medicine to nearing completion of specialty training.

⇒ This study was limited to graduates of one medi-
cal school that undertook internship in that state’s
public health system. However, key rural exposures
and participant characteristics were reflective of all
Australian medical graduates.

⇒ Only administrative data were used, thus limiting
available measures.

⇒ Relying on Australian Health Practitioner Regulation
Agency data for workforce outcomes may produce
some inaccuracies and does not reflect short- term
rural rotations or rural outreach.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-6901-8845
https://doi.org/10.1136/bmjopen-2024-084784
https://doi.org/10.1136/bmjopen-2024-084784
https://doi.org/10.1136/bmjopen-2024-084784
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-084784&domain=pdf&date_stamp=2024-010-18


2 McGrail MR, et al. BMJ Open 2024;14:e084784. doi:10.1136/bmjopen-2024-084784

Open access 

to specialty college (eg, Australia, UK) or embedded 
upfront within residency programmes (eg, USA, Canada). 
Medical internship is a key transition point in medical 
training, from student to independent doctor.7 Interns 
are closely supervised by senior doctors and supported 
through regular education sessions and capability assess-
ments; in this period, they are both finding their feet in 
the workplace and ‘sightseeing’ as they determine which 
specialty and setting they best fit with.8 A large propor-
tion are not yet clear of their preferred key career deci-
sions.9 Given that evidence suggests graduates’ choice of 
internship hospital is associated with their longer term 
career and/or social interests10 and that rurally based 
internships have been demonstrated to be positive and 
professionally satisfying experiences,11 12 encouraging 
more graduates to choose a rural internship could play a 
role in sustaining their interest and producing more rural 
doctors. However, evidence supporting this is currently 
scarce.

There is a growing body of evidence, largely from 
medical school graduate tracking studies of who is 
observed to be working rurally, which has consis-
tently demonstrated the importance of selecting those 
of rural background/rural interest and supporting 
extended placements in rural communities as part of 
their training.13 14 Evidence from primary care residency 
programmes and some other specialties across both the 
USA15–17 and Australia18 19 also suggests that increased 
rural training exposure during their graduate medical 
education (or vocational training) period is also signifi-
cantly associated with subsequent rural practice, often in 
the same or neighbouring location.

In contrast, evidence of the contribution of prefer-
encing and take- up of rural internships, in addition to 
rural background/rural interest and rural training expo-
sure, is less clear. Outside of one Victorian study20 and 
a recent Queensland- wide study,21 there has been little 
published on internship preferences and acceptances, or 
longer term work locations associated with rural intern-
ships. This study aims to evaluate the importance of rural 
internships to observed medical workforce distribution 
outcomes. This is observed up to 8 years post- medical 
school, for a cohort from a large medical school in 
Queensland, Australia.

The context of medical training and internship allocation in 
Australia
In Australia, medical students complete their degree at 1 
of 20 universities over 4–6 years, with many programmes 
being graduate entry, requiring a prerequisite 3- year 
degree.22 Medical school training is based at the univer-
sity, in hospitals and in other clinical settings such as 
general practices and community- based health services. 
All graduates then complete a compulsory internship 
year, no longer connected to universities and undertaken 
with provisional registration, which changes to general 
registration at successful completion of their internship. 
Most then undertake a minimum 1 year of clinical service 

as junior doctors (also termed ‘prevocational trainees’), 
mostly in hospitals, before entry into vocational training 
which is overseen by specialist colleges. Graduating with a 
fellowship of a specialty college usually occurs within 6–10 
years after medical school.

In 2021, Australia published its 10- year National Medical 
Workforce Strategy, with a key focus on addressing the 
ongoing geographical maldistribution.23Moreover, a 
significant long- term national policy of Australia has 
been its Rural Health Multidisciplinary Training (RHMT) 
programme. The RHMT aims to improve the recruitment 
and retention of doctors to the rural workforce through 
several key initiatives that are embedded in universities, 
including Rural Clinical Schools (RCSs, from 2000) and 
Regional Training Hubs (RTHs, from late 2017).24 RCSs 
and RTHs build partnerships with medical schools, hospi-
tals and other health services to support increased educa-
tion, clearer pathways and clinical training capacity in 
rural areas for doctors, thus strengthening rural career 
interest and guidance. However, responsibility for the 
provision of internships is predominantly with each juris-
diction’s health department.

Queensland has fewer intern positions on offer
compared with the total number of medical graduates (eg, 
in 2021, there were 784 intern positions and 858 gradu-
ates of Queensland medical schools, the latter consisting 
of 738 domestic and 120 international students),
although Queensland- trained domestic students are guar-
anteed an internship. Notably, Queensland Health (ie, 
Queensland’s main public health provider) has expanded 
its rural internship positions over the last decade, based in 
12 metropolitan and 8 rural hospitals, to near- parity with 
its population distribution. Historically, there has been a 
strong competition for internships in large metropolitan 
hospitals; in contrast, under- preferencing of some rural 
hospitals is anecdotally reported. An application process 
is conducted through an online portal assessing appli-
cants’ merit, comparing their preferences with available 
positions and allocating a position if eligible.25

METHODS
This retrospective cohort study design used three data 
sources. First, Queensland Health (QH) provided intern-
ship preferences and acceptances data for all graduates of 
The University of Queensland (UQ) who were interns in 
2014–2021. Second, these were matched to UQ’s adminis-
trative dataset of key characteristics including childhood 
origin (ie, rural or not), rural clinical training participa-
tion, being rural bonded, gender and age at graduation. 
Third, graduates were matched using their Australian 
Health Practitioner Regulation Agency (AHPRA) regis-
tration number to identify their practice location in 2022, 
as well as in 2020 and 2018 for the same cohort.

Patient and public involvement
This study focused on locational outcomes of gradu-
ating medical students; it did not involve patients or the 
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general public in the design, conduct or reporting of this 
research.

Study measures and definitions
This study uses a few key measures, linked to individ-
uals via unique identifiers from both UQ and AHPRA. 
Internship location data were geocoded using the 2019 
Modified Monash Model (MMM) national classification 
as either rural (MMM 2–7 communities) or metropol-
itan (MMM- 1). The MMM classification is defined by 
the Commonwealth Government and widely applied to 
health policy, distinguishing locations based on their 
population size and remoteness but using an evidence- 
based approach specific to general practitioners.26 Using 
QH’s full list of internship location preferences (up to 
n=20), calculated study measures included whether 
they accepted their first preference, if offered; whether 
their first preference was metropolitan or rural; and the 
preference number of the accepted offer. Only group A 
applicants (Queensland- based graduates, domestic enrol-
ments) were included in this study, thus excluding UQ’s 
graduating international students who stayed working in 
Queensland (these are group C applicants; group B appli-
cants were interstate graduates, thus already excluded). 
Demographic, training and enrolment data from UQ 
included if they were classified as being of rural origin 
(based on Australia’s current definition of residency in 
a ‘rural’ area(MM 2–7) for at least 10 years cumulatively 
or any 5 years consecutively up to aged 18, verified by 
admissions team on enrolment); if they enrolled in a 
rural- bonded place, which means they have an obligation 
to work for up to 3 years in eligible rural locations, but 
with 18 years to complete; if they had spent one or two 
clinical training years as a medical student with UQ in a 
rural setting; gender and age at graduation, which was 
simplified to whether they were at least 28 or not. Their 
postgraduation year (PGY) was calculated as the differ-
ence between the final observed work location year (ie, 
2022) and their graduation year, which was categorised as 
PGY 2 to 3, PGY 4 to 5 and PGY 6 to 8.

Key outcomes and comparison groups
Work location was collated from AHPRA as town/suburb 
and postcode, then geocoded under the MMM national 
classification as rural or metropolitan. Rural internship 
location was used as both a primary outcome and inde-
pendent variable. Current (June 2022) work location 
was the other primary outcome measure, while 2018 and 
2020 locations contributed to intermediate outcomes (eg, 
work location at PGY 2 to 3 or PGY 4 to 5), depending 
on their internship year. Modelling of their current work 
location excluded 2021 interns, to ensure a minimum 
gap of 1 year.

Statistical analysis
Associations between participant characteristics and the 
two primary outcomes of internship location and current 
work location were assessed using Fisher’s exact test. 

Absolute counts were observed against eight rural expo-
sure groups, defined by all possible combinations of the 
three key rural immersion timepoints of their childhood, 
university and internship. Multivariable logistic regres-
sion models were applied to each primary outcome of 
internship location and work location (in 2022). Second, 
in turn, models limited the included participants to those 
choosing a rural or metropolitan internship and whether 
they stayed rural or had subsequently moved to a rural 
location. All analyses used Stata SE V.18.0 for Windows 
(Stata Corp, College Station, Texas, USA) and 95% CIs 
are reported.

RESULTS
There were 1930 graduates who met the study’s inclusion 
criteria. Working rurally, either in their internship year 
or currently, was significantly associated with being of 
rural origin, rural bonded or participating in 1–2 years 
rural clinical training; in contrast, gender and age were 
not associated with work location at either timepoint 
(table 1). Approximately 22% took up a rural internship, 
which was associated with currently working rural (47% 
vs 14%), although it is also notable that a slight majority 
of those currently rural completed their internship in a 
metropolitan setting (n=206 vs n=193); similarly, 15% had 
first preferenced a rural internship, which was associated 
with currently working rural (57% vs 14%).

Multivariable logistic regression modelling of those 
completing a rural internship confirms two significant 
factors of rural origin (OR 1.5, 95% CI 1.2 to 2.0) and 
medical school rural clinical training of either 1 year (OR 
2.8, 95% CI 2.1 to 3.7) or 2 years (OR 5.8, 95% CI 4.4 to 
7.7). Being rural bonded, along with gender and age, was 
not a significant factor.

Table 2 shows, in crude terms, the proportion of each 
rural exposure group observed currently working rurally. 
The lowest proportions were associated with rural origin 
alone (12%), 1–2 rural clinical years alone (16%) or 
none of the three rural exposures (13%). In contrast, 
rural internship appeared to be the strongest factor, 
either alone (32%) or up to 69% working rurally when 
combined with the other two factors. All four rural expo-
sure groups that included rural internship had higher 
proportions currently working rurally (range 32% to 
69%) than the other four groups with a metropolitan 
internship (range 12% to 22%).

The crude association between internship location and 
current work location at each of PGYs 2 to 3, 4 to 5 and 6 
to 8 is summarised in figure 1. Rural interns could either 
stay rural or move to a metropolitan location and vice 
versa for metropolitan interns. At PGY 2 to 3, most were 
observed in the same location type, with around 72% 
staying in rural locations and 95% staying in metropol-
itan. At PGY 4 to 5 and PGY 6 to 8, this drops to about 
49% and 42%, respectively, still working in rural areas. 
Around 12% had changed from metropolitan internship 
to rural work at either PGY 4 to 5 or PGY 6 to 8.
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Table 3 confirms all three key exposures of 1–2 rural 
clinical training years, rural origin and rural intern-
ship were associated with subsequently working rural. 
However, after adjustment for confounding the effect of 
rural internship remained strong (OR 4.6, 95% CI 3.5 to 
5.9), while the effect of 2- year rural training (OR 1.7), 
1- year rural training (OR 1.4) and rural origin (OR 1.6)
remained significant but of a lower OR. Other factors of
being rural bonded, gender and age were non- significant.
The second model revealed increased odds of rural work
where they had both completed the rural internship
and preferenced it first, compared with a lower rural
preference.

Table 4 identifies that lower preferencing of an accepted 
rural internship was strongly associated with decreased 
odds of subsequently working in a rural location. Rural 
origin was associated with increased odds of staying rural, 
similarly for those rural bonded. Rural clinical training 
was not associated with staying rural after accounting 

for other confounding factors, nor where gender and 
age. Changing from metropolitan internship to subse-
quent rural work was significantly associated with those 
completing rural clinical training in medical school, but 
not for other factors including those of rural origin or 
those rural bonded.

DISCUSSION
This study provides new evidence of the strong associa-
tion between completing medical internship in a rural 
location and subsequent rural practice across the first 
3–8 years after medical school. Our modelling found that 
undertaking a rural internship had a stronger association 
than other rural exposure factors including rural child-
hood origin, 1–2 years rural clinical training in medical 
school or being rural bonded as part of their medical 
school admission. Notably, no combination of factors that 
included a metropolitan internship saw over 22% working 

Table 1 Study participant characteristics and crude associations with rural internship uptake

Level
Participants (n, %)
Total N=1930

Rural internship
N=415 (21.5%)

Rural internship uptake, 
adjusted model (OR, 95% CI)

Rural origin No 1488 (77%) 276 (19%) Ref

Yes 442 (23%) 139 (31%) 1.5 (1.2 to 2.0)

Rural bonded No 1435 (74%) 285 (20%) Ref

Yes 495 (26%) 130 (26%) 1.2 (0.9 to 1.5)

Rural clinical training (university) 0 years 1328 (69%) 176 (13%) Ref

1 year 306 (16%) 92 (30%) 2.8 (2.1 to 3.7)

2 years 296 (15%) 147 (50%) 5.8 (4.4 to 7.7)

Gender Female 786 (41%) 179 (23%) Ref

Male 1144 (59%) 236 (21%) 0.9 (0.7 to 1.2)

Graduation age <28 years 1502 (78%) 326 (22%) Ref

28+ years 428 (22%) 89 (21%) 0.9 (0.7 to 1.2)

Rural internship No 1515 (78%) N/A N/A

Yes 415 (22%) N/A N/A

Rural intern first preference No 1643 (85%) 131 (8%)

Yes 287 (15%) 284 (99%)

Table 2 Work location outcome of key rural exposures (childhood, medical school, internship)

Exposure group Rural origin 1–2 years rural clinical training Rural internship Current rural work % (95% CI)

Type 1 (n=210) Yes No No 12% (8% to 17%)

Type 2 (n=942) No No No 13% (10% to 15%)

Type 3 (n=270) No Yes No 16% (11% to 20%)

Type 4 (n=93) Yes Yes No 22% (13% to 30%)

Type 5 (n=133) No No Yes 32% (24% to 40%)

Type 6 (n=143) No Yes Yes 42% (34% to 50%)

Type 7 (n=43) Yes No Yes 56% (41% to 71%)

Type 8 (n=96) Yes Yes Yes 69% (59% to 78%)

Source: UQ graduate outcomes in 2022, merged with QH internship data 2014–2020 (ie, 2013–2019 medical school graduates).
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Table 3 Multivariable logistic model of factors associated with rural work outcomes, adjusting for key rural exposures

Rural work 2022
N=399 (20.7%)

Rural work 2022, 
adjusted model 1
OR, 95% CI

Rural work 2022, 
adjusted model 2
OR, 95% CI

Rural internship No 206 (14%) Ref n/a

Yes 193 (47%) 4.6 (3.5 to 5.9), p<0.001 n/a

Intern location and 
preference*

Both metropolitan 206 (14%) n/a Ref

Metropolitan preference & 
rural intern

29 (22%) n/a 1.8 (1.1 to 2.7), 
p=0.012

Both rural 164 (58%) n/a 7.3 (5.3 to 9.8), 
p<0.001

Rural clinical training 0 years 211 (16%) Ref Ref

1 year 78 (25%) 1.4 (1.0 to 1.9), p=0.04 1.3 (0.9 to 1.8)

2 years 110 (37%) 1.7 (1.2 to 2.3), p=0.002 1.3 (0.9 to 1.8)

Rural origin No 263 (18%) Ref Ref

Yes 136 (31%) 1.5 (1.2 to 2.0), p=0.002 1.5 (1.2 to 2.0), 
p=0.003

Rural bonded No 272 (19%) Ref Ref

Yes 127 (26%) 1.1 (0.9 to 1.5) 1.1 (0.9 to 1.5)

Gender Female 155 (20%) Ref Ref

Male 244 (21%) 1.2 (0.9 to 1.5) 1.2 (0.9 to 1.5)

Graduation age <28 years 300 (20%) Ref Ref

28+ years 99 (23%) 1.1 (0.9 to 1.5) 1.1 (0.8 to 1.5)

*There were no observations of rural preference and metropolitan internship.

Figure 1 Aggregate of current work location by career stage, relative to internship location. PGY, postgraduation year.
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rurally; in contrast, all combinations that included a rural 
internship saw at least 32% working rurally and which 
increased to 69% when all three rural connection points 
of childhood origin, rural clinical training in medical 
school and rural internship were present.

In Australia, the number of rural medical internships 
has grown sharply, rising from very few 20 years ago 
to the current near- parity level.25 27 However, limited 
published evidence suggests that many of these addi-
tional rural internships are not being sufficiently filled 
by either those ranked highest in the selection process 
or those with a high preference or strong rural career 
interests at that time.20 Instead, they are being too often 
filled by the lower priority applicants, particularly inter-
national students completing their medical degree in 
Australia and then choosing to remain, which is often via 
rural internships. As this study demonstrates, when grad-
uates have preferenced and accepted rural internships, 
the subsequent association between completing a rural 
internship and future work in a rural location is strong, 
seemingly more so than either rural childhood or rural 
clinical training in medical school. This does not mean 
that the latter factors are less ‘important’ in the pathway, 
but mirrors other evidence of significant mediation in 
such modelling, suggesting that the early training years 
after medical school most strongly shapes the workforce 
distribution.13 Thus, solving the chronic workforce distri-
bution issue could be partly addressed through increasing 
the number of new domestic graduates who actively pref-
erence completing a rural medical internship.

The focus of this study was mostly about work location 
outcomes after rural internship, demonstrating strong 
association with rural practice. However, it remains that 
only about 1 in 7 (15%) first preferenced a rural intern-
ship and 22% then accepted a rural internship, both 
being well short of Queensland’s allocation of 30% of 

intern places in rural areas. Across the literature and 
anecdotally, many reasons are noted why some new grad-
uates choose not to do their internship in a rural setting, 
even if they have a strong long- term interest in living or 
working in rural areas. A key factor is that many remain 
uncertain if going rural may hinder some part of their 
training pathway.28 Entry into most specialty colleges is 
highly competitive and thus most potential applicants are 
going to seek training pathways that are at the very least 
not going to impede their chances.

With smaller training cohorts and often a broader 
range of cases, rural internships have been demonstrated 
to provide positive and professionally satisfying, but this 
factor may not be enough justification for many junior 
doctors.11 12 It is often pushed aside by the pulling power 
of the big hospital and the perception of these offering 
more ‘opportunities’, such as for research, networking 
and other boosts for their curriculum vitae (CV).20 29 30 
This ‘metro bias’ is likely to apply strongly to those who 
are more uncertain of their preferred career and thus are 
seeking a larger range of opportunities and experiences. 
It may also apply to those with a clear specialty target, 
such that a tunnel vision approach to improving their 
networking, experiences, reputation, references and
other CV- boosts in that specialty, often perceived to be 
more common in larger metropolitan hospitals, may be 
most important to their location decision- making.

Junior doctors who choose a rural training pathway to 
their specialty can face many other potential challenges, 
although the direct impact of these is not well understood. 
In particular, rural hospitals are generally characterised 
by a number of factors that perceivably could reduce their 
attractiveness as training pathways to specialty entry: (1) 
increased turnover of senior staff (fragility), thus limiting 
local leadership; (2) less culture of supporting career 
development, accepting that non- retention of the junior 

Table 4 Multivariable logistic model of factors associated with rural work outcomes, stratified by internship location

After rural internship After metropolitan internship

Rural work 2022
n=193 (47%)

Rural work 2022, adjusted 
model (OR, 95% CI)

Rural work 2022
n=206 (14%)

Rural work 2022, adjusted 
model (OR, 95% CI)

Rural clinical training 0 years 67 (38%) Ref 144 (12%) Ref

1–2 years 126 (53%) 1.1 (0.7 to 1.7) 62 (17%) 1.4 (1.0 to 2.0)

Accepted intern 
preference

1st preference 156 (57%) Ref 199 (14%) Ref

2nd to 5th 21 (44%) 0.6 (0.3 to 1.1) 6 (11%) 0.8 (0.3 to 1.8)

6th or more 16 (17%) 0.2 (0.1 to 0.3) 1 (2%) 0.1 (0.0 to 1.1)

Rural origin No 103 (37%) Ref 160 (13%) Ref

Yes 90 (65%) 2.4 (1.5 to 3.9) 46 (15%) 1.2 (0.8 to 1.7)

Rural bonded No 112 (39%) Ref 160 (14%) Ref

Yes 81 (62%) 1.9 (1.2 to 3.1) 46 (13%) 0.8 (0.6 to 1.2)

Gender Female 74 (41%) Ref 81 (13%) Ref

Male 119 (50%) 1.5 (0.9 to 2.3) 125 (14%) 1.1 (0.8 to 1.4)

Graduation age <28 years 139 (43%) Ref 161 (14%) Ref

28+ years 54 (61%) 1.4 (0.8 to 2.4) 45 (13%) 1.0 (0.7 to 1.4)
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doctor is likely and thus not worth investing in; (3) only 
having partial (or missing) training pathways for many 
specialties, but limited local resources to change this; 
(4) increased proportion of senior staff trained outside
of the Australian system, thus a lack of local knowledge
and/or career support; (5) concern, particularly with
chronic rural workforce shortages, whether they will
consistently get quality supervision, teaching and clinical
exposures.11 31

Despite small growth of specialty training opportuni-
ties outside of large metropolitan settings in recent years, 
it remains a very small proportion of medical training. 
Moreover, most specialty colleges do not actively value 
rural internships or other rural clinical training experi-
ences in their admission processes.32 In combination, 
it is unsurprising that many junior doctors perceive 
that a rural internship may isolate themselves from the 
training networks and perhaps reduce their chances 
of later breaking back into those networks. If specialty 
colleges consider addressing workforce maldistribution 
as a key priority, then stronger pathways into specialty 
programmes via rural internships of those with a strong 
interest in rural work long- term seems an obvious goal. 
As demonstrated here and from many other studies, the 
‘consequences’ of missing rural training periods after 
medical school on the long- term workforce distribution 
outcomes are clear and somewhat dire.

A strength of this study is the large number of 
observations, using three linked administrative data-
sets thus having very few missing data from all grad-
uating cohorts. However, a key limitation of this 
study is that it did not investigate the contribution 
of their preferred or actual specialty choice on the 
observed patterns. In Australia and globally, under-
taking general practice specialty training in a rural 
location is commonly available; moreover, entry into 
general practice is often perceived to be less compet-
itive, while a higher proportion of doctors working in 
rural areas are general practitioners (GPs) compared 
with that in metropolitan areas. This likely gives more 
confidence to those who are considering or open to 
the idea of working as a GP, that completing a rural 
internship is a good option for them. However, 
evidence from a separate study across different career 
points found that rural training time in the years 
following medical school were significantly associ-
ated with rural practice, irrespective of whether they 
chose general practice or another specialty.13 In addi-
tion, this study’s data come from a single university 
programme and only focused on one state employer 
(QH), although it is known that very few go inter-
state at this career point. Up to PGY 8, we also know 
that very few will have completed all training, thus 
current work location may not reflect their eventual 
longer term choice. Relying on AHPRA data for work-
force outcomes may produce some inaccuracies and 
does not reflect short- term rural rotations or rural 
outreach.33

One point of caution is that Queensland offers a 
relatively large number of rural internship positions, 
in parity with population distribution. Some jurisdic-
tions, such as South Australia and Western Australia, 
only offer a small proportion of rural internships and 
thus the career pathways of junior doctors in those 
states will likely be shaped differently.

CONCLUSION
This study demonstrates that the medical internship 
location is a critical factor in shaping workforce distri-
bution decisions. Rural internship was the most consis-
tent factor associated with subsequent rural practice, 
even after accounting for other key factors including 
childhood origin, being rural bonded or medical
school rural- based clinical training. This evidence 
supports the need for strengthened and expanded 
rural training pathways after medical school, given 
its strong association with longer term decisions to 
work rurally. The availability of rural pathways should 
be aligned with supporting sufficient rural careers, 
with evidence encouraging stakeholders involved in 
postgraduation training to be more cognisant of the 
impact of training location(s) on workforce distribu-
tion outcomes.

Contributors MRM: Conceptualisation, methodology, investigation, formal analysis, 
writing—review and editing, supervision, project administration. JF: Supported 
methodology and investigation, writing—review and editing. PM: Supported 
methodology and investigation, writing—review and editing. All authors reviewed 
and approved the manuscript before submission for publication. MRM is the 
guarantor for this work.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval Utilisation of QH data for this project was approved by the 
Townsville Hospital and Health Service Human Research Ethics Committee (HREC) 
(Reference: HREC/QTHS/77113) as part of a separate statewide study, while usage 
and linkage of all three datasets was approved by UQ’s HREC (project: 2021/
HE001740).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Matthew R McGrail http://orcid.org/0000-0002-6901-8845

REFERENCES
1 McGrail MR, Russell DJ. Australia’s rural medical workforce: Supply 

from its medical schools against career stage, gender and rural- 
origin. Aust J Rural Health 2017;25:298–305. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-6901-8845
http://dx.doi.org/10.1111/ajr.12323


8 McGrail MR, et al. BMJ Open 2024;14:e084784. doi:10.1136/bmjopen-2024-084784

Open access 

2 World Health Organization. WHO guideline on health workforce 
development, attraction, recruitment and retention in rural and 
remote areas. Geneva: WHO, 2021.

3 Australian Institute of Health and Welfare. Rural and remote health. 
Canberra: AIHW, 2024. Available: https://www.aihw.gov.au/reports/ 
rural-remote-australians/rural-and-remote-health

4 McGrail MR, Doyle Z, Fuller L, et al. The pathway to more rural 
doctors: the role of universities. Med J Aust 2023;219 Suppl 3:S8–13. 

5 Noya F, Carr S, Freeman K, et al. Strategies to Facilitate Improved 
Recruitment, Development, and Retention of the Rural and Remote 
Medical Workforce: A Scoping Review. Int J Health Policy Manag 
2022;11:2022–37. 

6 International Labour Office. Global evidence on inequities in rural 
health protection. New data on rural deficits in health coverage for 
174 countries. 2015.

7 Sturman N, Tan Z, Turner J. “A steep learning curve”: junior doctor 
perspectives on the transition from medical student to the health- 
care workplace. BMC Med Educ 2017;17:92. 

8 Carlsson Y, Nilsdotter A, Bergman S. Junior doctors’ experiences 
of the medical internship: a qualitative study. Int J Med Educ 
2022;13:66–73. 

9 McGrail M, O’Sullivan B, Gurney T, et al. Exploring Doctors’ 
Emerging Commitment to Rural and General Practice Roles over 
Their Early Career. Int J Environ Res Public Health 2021;18:11835. 

 10 Zhao Y, Mbuthia D, Blacklock C, et al. How do foundation year 
and internship experience shape doctors’ career intentions and 
decisions? A meta- ethnography. Med Teach 2023;45:97–110. 

 11 Isaacs AN, Raymond A, Jacob A, et al. Job satisfaction of 
rural medical interns: A qualitative study. Aust J Rural Health 
2020;28:245–51. 

 12 Bailey J, Pit S. Medical students on long- term rural clinical 
placements and their perceptions of urban and rural internships: a 
qualitative study. BMC Med Educ 2020;20:188. 

 13 McGrail MR, Gurney T, Fox J, et al. Rural medical workforce 
pathways: exploring the importance of postgraduation rural training 
time. Hum Resour Health 2023;21:31. 

 14 Seal AN, Playford D, McGrail MR, et al. Influence of rural clinical 
school experience and rural origin on practising in rural communities 
five and eight years after graduation. Med J Aust 2022;216:572–7. 

 15 Fagan EB, Finnegan SC, Bazemore AW, et al. Migration after family 
medicine residency: 56% of graduates practice within 100 miles of 
training. Am Fam Physician 2013;88:704.

 16 Hawes EM, Fraher E, Crane S, et al. Rural Residency Training as a 
Strategy to Address Rural Health Disparities: Barriers to Expansion 
and Possible Solutions. J Grad Med Educ 2021;13:461–5. 

 17 Russell DJ, Wilkinson E, Petterson S, et al. Family Medicine 
Residencies: How Rural Training Exposure in GME Is Associated 
With Subsequent Rural Practice. J Grad Med Educ 2022;14:441–50. 

 18 McGrail MR, Russell DJ, Campbell DG. Vocational training of general 
practitioners in rural locations is critical for the Australian rural 
medical workforce. Med J Aust 2016;205:216–21. 

 19 Runge CE, MacKenzie A, Loos C, et al. Characteristics of 
Queensland physicians and the influence of rural exposure on 
practice location. Intern Med J 2016;46:981–5. 

 20 McGrail MR, O’Sullivan BG, Russell DJ, et al. Exploring preference 
for, and uptake of, rural medical internships, a key issue for 
supporting rural training pathways. BMC Health Serv Res 
2020;20:930. 

 21 McGrail M, Woolley T, Pinidiyapathirage J, et al. Exploring recent 
trends (2014- 21) in preferencing and accepting Queensland medical 
internships in rural hospitals. BMC Health Serv Res 2024;24:236. 

 22 Australian Medical Council. Accredited medical schools 2022, 
Available: https://www.amc.org.au/accreditation-and-recognition/ 
assessment-accreditation-primary-medical-programs/accredited- 
medical-schools

 23 Australian Government Department of Health. National medical 
workforce strategy 2021- 2031. 2021. Available: https://www. 
health.gov.au/our-work/national-medical-workforce-strategy-2021- 
2031

 24 Department of Health and Aged Care. Rural Health Multidisciplinary 
Training (RHMT) program 2023, Available: https://www.health.gov.au/ 
our-work/rhmt

 25 Queensland Health. Medical intern positions 2023, Available: 
https://www.health.qld.gov.au/employment/work-for-us/medical/ 
recruitment/intern/positions

 26 Humphreys JS, McGrail MR, Joyce CM, et al. Who should receive 
recruitment and retention incentives? Improved targeting of 
rural doctors using medical workforce data. Aust J Rural Health 
2012;20:3–10. 

 27 Peach HG, Trembath M, Fensling B. A case for more year- long 
internships outside metropolitan areas? Med J Aust 2004;180:106–8. 

 28 O’Sullivan B, Gurney T, McGrail M. Selection, training and 
employment to encourage early‐career doctors to pursue a 
rural postgraduate training pathway. Australian J Rural Health 
2021;29:267–71. 

 29 McGrail MR, O’Sullivan BG, Bendotti HR, et al. Importance of 
publishing research varies by doctors’ career stage, specialty and 
location of work. Postgrad Med J 2019;95:198–204. 

 30 Strasser RP. Will Australia have a fit- for- purpose medical workforce in 
2025? Med J Aust 2018;208:198–9. 

 31 Padley J, Boyd S, Jones A, et al. Transitioning from university to 
postgraduate medical training: A narrative review of work readiness 
of medical graduates. Health Sci Rep 2021;4:e270. 

 32 McGrail MR, O’Sullivan BG, Gurney T. Critically reviewing the policies 
used by colleges to select doctors for specialty training: A kink in the 
rural pathway. Australian J Rural Health 2021;29:272–83. 

 33 Playford D, Power P, Boothroyd A, et al. Is the National Registration 
website (Australian Health Practitioner Regulation Agency) effective 
in tracking Australian medical graduates’ rural work? Aust J Rural 
Health 2013;21:249–53. 

https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
http://dx.doi.org/10.5694/mja2.52021
http://dx.doi.org/10.34172/ijhpm.2021.160
http://dx.doi.org/10.1186/s12909-017-0931-2
http://dx.doi.org/10.5116/ijme.6229.d795
http://dx.doi.org/10.3390/ijerph182211835
http://dx.doi.org/10.1080/0142159X.2022.2106839
http://dx.doi.org/10.1111/ajr.12633
http://dx.doi.org/10.1186/s12909-020-02103-7
http://dx.doi.org/10.1186/s12960-023-00819-3
http://dx.doi.org/10.5694/mja2.51476
https://pubmed.ncbi.nlm.nih.gov/24364487
http://dx.doi.org/10.4300/JGME-D-21-00274.1
http://dx.doi.org/10.4300/JGME-D-21-01143.1
http://dx.doi.org/10.5694/mja16.00063
http://dx.doi.org/10.1111/imj.13156
http://dx.doi.org/10.1186/s12913-020-05779-1
http://dx.doi.org/10.1186/s12913-024-10683-z
https://www.amc.org.au/accreditation-and-recognition/assessment-accreditation-primary-medical-programs/accredited-medical-schools
https://www.amc.org.au/accreditation-and-recognition/assessment-accreditation-primary-medical-programs/accredited-medical-schools
https://www.amc.org.au/accreditation-and-recognition/assessment-accreditation-primary-medical-programs/accredited-medical-schools
https://www.health.gov.au/our-work/national-medical-workforce-strategy-2021-2031
https://www.health.gov.au/our-work/national-medical-workforce-strategy-2021-2031
https://www.health.gov.au/our-work/national-medical-workforce-strategy-2021-2031
https://www.health.gov.au/our-work/rhmt
https://www.health.gov.au/our-work/rhmt
https://www.health.qld.gov.au/employment/work-for-us/medical/recruitment/intern/positions
https://www.health.qld.gov.au/employment/work-for-us/medical/recruitment/intern/positions
http://dx.doi.org/10.1111/j.1440-1584.2011.01252.x
http://dx.doi.org/10.5694/j.1326-5377.2004.tb05829.x
http://dx.doi.org/10.1111/ajr.12744
http://dx.doi.org/10.1136/postgradmedj-2019-136473
http://dx.doi.org/10.5694/mja17.01169
http://dx.doi.org/10.1002/hsr2.270
http://dx.doi.org/10.1111/ajr.12707
http://dx.doi.org/10.1111/ajr.12055
http://dx.doi.org/10.1111/ajr.12055

	Evaluating the importance of rural internships to subsequent medical workforce distribution outcomes: an Australian cohort study
	Abstract
	Introduction
	The context of medical training and internship allocation in Australia

	Methods
	Patient and public involvement
	Study measures and definitions
	Key outcomes and comparison groups
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


