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Abstract: Producing enough doctors working in general practice or rural locations, or both, remains
a key global policy focus. However, there is a lack of evidence about doctors’ emerging commitment
to these decisions. This study aimed to explore changes in the level of certainty about career interest
in working in general practice and working rurally, as doctors pass through various early career
stages. The participants were 775 eligible respondents to a 2019 survey of medical graduates of
The University of Queensland from 2002–2018. Certainty levels of specialty choice were similar
between GPs and specialists up until the beginning of registrar training. At that point, 65% of GPs
compared with 80% of other specialists had strong certainty of their specialty field. Consistently (and
significantly) less of those working rurally had strong certainty of the location where they wanted to
practice medicine at each career time point. At the start of registrar training, a similar gap remained
(strong certainty: 51% rural versus 63% metropolitan). This study provides new evidence that career
intent certainty is more delayed for the cohort choosing general practice and rural practice than the
other options. The low level of certainty in early career highlights the importance of regular positive
experiences that help to promote the uptake of general practice and rural practice.

Keywords: rural health; general practice; career choices; early career doctors; health policy;
workforce shortages

1. Introduction

Increasing the proportion of doctors who specialise in general practice (primary care),
work rurally, or both, remain key global policy goals [1,2]. Firstly, primary care doctors
play an important contribution to addressing most of the population’s health needs, as
an effective and efficient way to improve health outcomes over relying on specialised
services [3]; however, in many countries a high proportion of recent graduates are opting to
pursue other specialties [4–6]. Secondly, equity of access to medical care for all populations,
regardless of where people live, is a common goal [7,8]; however, most rural populations
globally have less doctors than they need [9]. The main way to effect changes in these
outcomes is to understand the dynamics of decisions around specialty and the location of
work in a doctor’s early career, as the likelihood of changes to these both decrease with
age [10].

Many of the potential influences of specialty and practice location, targeting an in-
creased uptake of general practice and rural location, are well researched. They are often
the result of early exposures to general practice or rural practice, having positive role
models or some pre-medicine intent/interest in each, attraction to potential lifestyle advan-
tages, and an orientation to continuity of care [11–14]. However, the evidence is less clear
around the timing of these decisions across a doctor’s early career training and work cycle,
particularly in terms of how decision certainty progresses over time from being an intent or
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preference (but not yet with great commitment or certainty), to a finalised decision (with
strong commitment or certainty). Moreover, it is unclear what influences or accelerates
these decisions at different career points (e.g., demographics, consultants, role models,
clinical experiences). Stronger understanding of the emergent patterns of interest and how
the level of certainty is strengthened, as well as what influences career decisions, could
enable more timely and targeted support to facilitate the growth of doctors committed to
working in general practice or in rural locations.

It is likely that the trajectory of certainty about specialty and location somewhat mirror
each other. It is recognised that ‘generalist’ specialties (typically, general practice or family
medicine) are more conducive to working rurally [15]. For example, approximately 55% of
Australia’s rural doctors are GPs, compared with 37% of metropolitan doctors. Similarly,
26% of Australia’s GPs work in rural locations compared with only 15% of other (non-GP)
specialties working rurally [16]. Thus, it is to be expected that these key career decisions
are related and the delays of one decision may directly delay the other. Similarly, it is to
be expected that some early career doctors will have a strong long-term interest in living
in rural locations (or metropolitan locations), which is likely to help shape their specialty
preference. Evidence, to date, has not examined the trajectory of both of these career
decisions in tandem.

Recent qualitative evidence from studies about early career doctors reveals that early
career doctors go through a complex and dynamic process in determining their chosen
specialty [17]; however, quantitative evidence about this process could be complementary
for informing policy. Most evidence about specialty decisions and their timing is largely
centred on medical students, demonstrating how specialty choice intention can vary year-
to-year over the course of medical school training [18–22]. An Australian study found that
76% of medical students changed their first preference specialty from commencement to exit
from medical school [23]. The focus on medical school relates to systems like the USA, with
immediate entry of graduates into residency and specialty programs. However, evidence
also suggests that there can be a high attrition rate from these programs over the 3–6 years
of training as resident trainees realise their own mismatch to the specialty [24]. In settings
like the UK and Australia, specialty decisions (and specialty college entry) are finalised after
medical school, whilst doctors concurrently navigate employment and specialty training
options each year. These junior doctors are often encouraged to experience many different
specialty roles and departments during these early postgraduate years, which perhaps
reassures delaying the need to lock in specialty decisions. Junior doctors in the UK note
that “you don’t want to get that [decision] wrong” [25].

Evidence relating to practice location decision-making has identified factors and
strategies associated with more junior doctors who are practising rurally [26]. Primarily,
an increased selection of rural origin students and increased training time (immersion
of at least one clinical year, both residing continuously and gaining clinical experiences)
in rural areas during medical school are key strategies linked to producing more rural
doctors [27–29]. The impact of this increases incrementally with increasing rural training
time and can be enhanced if doctors experience both general practice and hospital expe-
riences [30]. Equally, training in rural longitudinal integrated clerkships in small rural
towns provides opportunities for emerging doctors to experience rural immersion, with
continuity to place where they can follow patients and clinicians between hospital and
the community and learn about longitudinal care under the supervision of rural general-
ists [31,32]. Some evidence demonstrates the association between early rural exposures and
an ‘outcome’ of rural practice intent whilst still at medical school [33,34]. Similarly, location
intent at medical school exit is much more strongly translated to rural practice compared
with intent at entry [35]. It is implicitly assumed that rural origin or rural training will
independently drive junior doctors towards rural practice, but this ignores the complexity
of work, training and life exposures that occur in a doctor’s early career, particularly once
doctors leave the structured environment of medical schools. There is a distinct lack of
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evidence about the emergence of certainty about where doctors want to work over the
course of their early career beyond medical school.

The aim of this study is to explore changes in the level of certainty about career
interest in working in general practice and working rurally, as doctors pass through various
early career stages. Secondly, this study explores what exposures influenced these career
interests. The study is undertaken in the Australian system, where junior doctors can have
good control of the trajectory of their career but are often limited by employment and
training markets.

2. Materials and Methods

Listings of all University of Queensland (UQ) medical school graduates between
2002 and 2018 were obtained from UQ’s administrative dataset and were then matched
with Australian Health Practitioner Regulation Agency (AHPRA) registrations as of 2019
(thus ranging between their 1st to 17th postgraduate year). After excluding international
students, all matched graduates (n = 4540) were invited via their last known email address
(78% of these were their UQ student email addresses) to complete a 44-item online survey
about postgraduate work and training in 2019. Questions were developed, including
pilot testing with 5–6 doctors, to meet the project’s objective to better understand the
career decisions and outcomes of UQ medical graduates. Non-respondents were given
two reminders. This study had approval (numbers 2018001630 and 2012001171) from The
University of Queensland Human Research Ethics Committee.

2.1. Context of this Study

Firstly, the UQ medical program is four-year-long postgraduate medical training pro-
gram, predominantly delivered in Brisbane (major city), although of the same curriculum
irrespective of training location. Our study period contains a mix of MBBS (Bachelor of
Medicine Bachelor of Surgery) and MD (Doctor of Medicine) graduates. UQ’s Rural Clinical
School (RCS) pathway has four teaching sites, each based in the large regional hospitals of
communities of 50,000–130,000 population and located around 135–630 km from Brisbane.
Training at the RCS sites occurs for a whole academic year, in one, or both, of years 3 and 4
of the course (up to two years). Additionally, over 90% of UQ domestic medical students,
irrespective of RCS training, complete 6–8 weeks experience commonly in general practice
in year 3 in small rural towns under UQ’s Rural and Remote Medical program.

Secondly, the pathways for doctors who graduate from medicine in Australia are
often complex with a high degree of uncertainty [36,37]. Medical graduates begin with
two pre-registrar years working mostly in larger hospitals, including completing their
internship. There are few opportunities for pre-registrar training experience in smaller
rural hospitals or in the community (e.g., general practice). Depending on their specialty
preference, they may then begin to apply (competitively) for specialty college positions,
though longer pre-registrar periods are very common. Specialist training (working as a
registrar) spans around 3–6 years. Through this whole postgraduate training pathway,
most employment contracts are yearly and changing work location is common.

2.2. Comparison Groups—Specialty and Practice Location

Specialty was self-reported by registrars (enrolled in specialty training) and consul-
tants (who had completed all specialty training and qualified as fellows) and aggregated
as being either GP (‘General practice’ or ‘Rural and remote area medicine’) or non-GP
(all other specialties). Doctors not yet enrolled in specialty training (pre-registrar) were
excluded from analyses relating to specialty choice.

Practice location was self-reported as town/suburb and postcode, defined by their
current work location. Location was then defined under the Modified Monash Model
(MMM) national classification as rural for MMM 2–7 communities or metropolitan for
MMM-1 [38].
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2.3. Key Outcomes

Participants were asked to reflect back on five career stages (start of medical school,
end of medical school, after internship, start of registrar training, end of registrar training),
each of which align with distinctive points of Australia’s training pathway, and for each
stage, answer the following questions: How certain were you about where you wanted to
practice medicine (geographic location)? and How certain were you about which field of
medicine (specialty) you wanted to practice medicine? Participants reported their ‘certainty’
on a 10-point scale from 1 (no idea) through to 10 (absolutely certain). Scores of 8–10 were
combined to define ‘strong certainty’, 4–7 defined ‘some certainty’ and 1–3 defined ‘little
certainty’. Given the focus on reaching ‘certainty’, some analyses were simplified to a
dichotomy of strong certainty (8–10) or not (1–7).

Participants were additionally asked to reflect on two distinct periods, during or
after medical school, and to answer the following question: Thinking of people who have
influenced you in your medical career progression, how influential were the following in the
direction your career took once you began your medical training? Possible answers were:
patients, registrars, educator/mentor, consultant, other health professional. Participants
reported on a 5-level scale, ranging from 1 (‘No influence’) through to 4 (‘Great influence’)
and 5 (‘Determined my career path’), with the two highest categories (4–5) combined to
define ‘strong influence’ or not (1–3).

2.4. Covariates

Other covariates for this study included gender, rural origin (defined as minimum six
years childhood in a rural area), completing 1–2 clinical years of training predominantly in
medium-sized regional hospital settings (henceforth termed ‘rural training’) and age at
graduation from medical school.

2.5. Analyses

All analyses used Stata SE 15.1 for Windows (Stata Corp, College Station, Texas) and
p < 0.05 for statistical significance. Descriptive statistics were used to present the basic
rates of doctors reporting the key outcomes. Chi-squared tests were used to compare the
proportion ‘certain’ of decisions about specialty and current practice location between
comparison groups.

3. Results

There were 775 eligible participants, with key characteristics summarised in Table 1.
The overall (crude) response rate was 17.1% (775/4540), which approximated to 36.1%
after adjusting for ‘not opened’ invitations (as defined by Survey Monkey). Compared
with all invited UQ graduates, the eligible participants were somewhat more likely to be
recent graduates, female (51% versus 44%), rural trained participants (30% versus 26%)
and working rurally (24% versus 20%).

3.1. Certainty of Specialising as a GP or Non-GP Specialist

When participants reflected about the timing of their specialty decision, the proportion
reporting strong certainty varied enormously from the beginning of medical school through
to the point of completing all specialty training (Figure 1). More GP specialists expressed
certainty of their chosen specialty at the beginning of medical school (22% versus 12%),
however, there were similar certainty levels at the end of medical school, with 27–29%
having strong certainty of their specialty field and around half expressing some certainty.
After internship, less than half continued to have strong certainty of their chosen specialty
for both those choosing general practice (44%) or non-GP specialties (47%). At the start
of their registrar training, more notable differences emerged, with around 65% of GPs
compared with 80% of non-GP specialists having strong certainty of the specialty field
they wanted to practice and this difference remained at 76% (GP specialists) versus 93%
(non-GP specialists) at the end of their registrar training.
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Table 1. Summary of participants in the medical graduate outcomes study (2019), compared against all invited graduates.

Variable Group Participants All UQ Graduates

PGY

1–3 172 (22%) 939 (21%)
4–6 193 (25%) 896 (20%)
7–9 166 (21%) 884 (19%)

10–13 145 (19%) 976 (21%)
14–17 99 (13%) 845 (19%)

Gender
Male 378 (49%) 2542 (56%)

Female 397 (51%) 1998 (44%)

RCS participants Yes 236 (30%) 1191(26%)
No 539 (70%) 3349 (74%)

Age at medical school graduation 28+ 223 (29%) 1242 (27%)
Under 28 552 (71%) 3298 (73%)

Working rurally (MMM 2–7) Yes 176 (24%) 899 (20%)
No 573 (76%) 3558 (80%)

PGY: Post-graduate year (number of years since graduating from medical school); RCS = Rural clinical School; MMM = Modified Monash
Model (7-level rurality classification).
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Figure 1. Level of certainty of their specialty decision, by junior doctors’ reflection on five career points.

Additional analyses revealed that certainty about their commitment to a specialty
field somewhat differed by career stage when assessed across key strata (binary groups) of
childhood origin, rural training location, age at graduation and gender (Figures 2 and S1).
Notably, there were no significant differences in the level of certainty between GP specialists
and non-GP specialists, at the end of medical school or after internship for any covariates.
Across the registrar training period, many significant differences emerged but they mostly
related to lower certainty amongst GP specialists rather than their childhood origin, rural
training location, age and gender. One exception was for the group who completed rural
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training during medical school, with an equivalent proportion certain of their GP specialty
decision as those choosing non-GP specialties (Figure 2).
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3.2. Certainty of Practising in Rural or Metropolitan Location

When participants reflected about the timing of their practice location decision, the
proportion reporting strong certainty also varied greatly from the beginning of medical
school through to the point of completing all training (Figure 3). There were strong and
consistent differences at each career time point between those currently working in rural
or metropolitan locations, with significantly less of those working rurally having strong
certainty of the location where they wanted to practice medicine. Only 29% of those
working rurally currently had strong certainty of this decision at the end of medical school
training, compared with 45% of the group working in metropolitan areas. The proportion
of those who were certain only increased slightly between the start of medical school and
end of internship for either practice location decision. At the start of registrar training,
a significantly smaller proportion of those had strong certainty about rural work (53%),
compared with strong certainty about metropolitan work (63%).
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Additional analyses revealed that when assessed across key strata binary groups
of childhood origin, rural training location, age at graduation and gender, significant
differences were common and were mostly due to fewer of those working rurally who
were certain about the location that they wanted to practice medicine at each career point
(Figure 4 and Figure S2). One exception is the rural origin cohort choosing to work rurally,
which has the highest certainty proportion at the start of registrar training (71%), compared
with only 36% metropolitan origin who continue on to work rurally. Metropolitan origin
doctors who were working rurally largely reached that decision by the end of their registrar
training (65%), having risen from only 31% at the completion of internship. Participation in
rural training was not associated with higher proportions being certain of their decision to
work rurally, except for the end of registrar training. Clinical training in regional hospitals
of one year versus two years was also tested, but there were no significant differences of
certainty at all career points.

When location and specialty were examined in combination, there was a strong
correlation between the timing of these decisions. For example, amongst those working
rurally, at the end of medical school 54% who had strong certainty of their practice location
also had strong certainty of their specialty; in contrast, only 19% of those without certainty
of their practice location had strong certainty of their specialty. This pattern was consistent
and significantly different at all career points, indicating that strong certainty of rural
location requires also (first) having strong certainty of specialty for most participants.
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3.3. Other Influences on Certainty of Decision(s) of Specialty and Practice Location

Figure 5 summarises the proportion of respondents influenced by different people
over their early medical career. The influencers differed between GP and non-GP specialists.
By far, the most common influence for all specialists was a consultant that they encountered
after medical school for all doctors, although this was more common for non-GP specialists
(61%) than GP specialists (35%). Non-GP specialists were also more strongly influenced by
contact with registrars than GP specialists, in both medical school and afterwards. Those
choosing general practice were slightly more influenced by an educator/mentor during
medical school (23% vs. 19%), otherwise their career decisions were consistently less
influenced by all the measured sources. In contrast, only minor differences in influences
were observed between those working in rural or metropolitan areas. Most notably, more
of those working rurally were influenced after medical school, by the consultants that they
encountered (54% vs. 48%).
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4. Discussion

This paper presents important empirical evidence about the emergence of certainty of
choosing general practice and rural work over the early career stages that doctors progress
through. This has important implications for workforce planning and addressing workforce
distribution concerns. It strongly demonstrates that both choices may take many years to
strengthen, thus contesting the long-term reliability of stated preferences or intent across
medical school, which ignore the postgraduate stage of training. Generally, key factors of
rural origin, participating in rural training during medical school, age at graduation and
gender were marginally associated with more junior doctors reaching strong certainty of
these career decisions at an earlier time point. However, the impact of time and the range
of postgraduate training experiences, work, familial and environmental influences are also
likely to play a part in affirming whether early career doctors grow in certainty about key
career decisions [17,35]. Further, GP careers and rural careers seem to take longer to affirm
decisions, compared with other specialties and metropolitan practice, and perhaps should
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not be rushed. This may relate to historically there being proportionally fewer clinical
training experiences in smaller rural settings or with GPs, though Australia’s expansion of
its national rural generalist pathway may assist [39]. Other research shows that generalists
need time to experience a range of areas of clinical work that they like in order to decide
their career [17]. Non-GP specialty decisions, unlike for GPs, were strengthened by positive
experiences with registrars and consultants after medical school, and thus may require less
time to navigate the decision to pursue a narrower field under key mentors which are often
found in the hospital system.

Choosing a specialty is known to be a complex process, thus it is not surprising
many junior doctors take a long time to reach strong certainty of their decision [17,40].
One notable finding is that junior doctors with rural clinical training experience were
significantly more likely to be certain of their decision to choose general practice. It is
unclear if this relates to rural training participants being more inclined to work rurally
(and thus choose general practice to fit with that lifestyle) or perhaps from rural training
experiences, including more time in general practice, connecting with more positive rural
GP role models or enabling better integration of primary care influences. Global trends
of declining preferences for primary care amongst new graduates suggest that many
will need to be drawn back to primary care, possibly from ruling out other specialties
first or placing more importance on the lifestyle benefits that are often associated with
general practice [17,41]. This is supported by our evidence that strong certainty of GP
decision consistently occurs at later career points to non-GP specialties. Additionally,
there were fewer clear influences to confirming a GP decision, possibly relating to most
training occurring in hospitals without many connection points to GPs or primary care
itself. Moreover, undermining the status of GP as a specialty by non-GP specialists in
hospital settings is known to diminish the attractiveness among recent graduates [17,40,42].
These likely relate to a slower decision point to choosing general practice for some.

Key global strategies to address the shortages of rural doctors include selecting more
students with a rural origin and providing more clinical training in rural communities [26].
It is notable that the evidence demonstrating these to be associated with increased rural
practice outcomes mostly comes from snapshots or single cross-sections of the workforce.
As such, the process behind these key ‘clinical experiences’ leading individual doctors to
rural practice is often simplified to a fixed effect size that applies to all such graduates, such
as rural origin doctors being 2–3 times more likely than metropolitan-origin doctors to prac-
tise rurally [28]. Furthermore, evidence of rural practice uptake is usually divorced from
specialty decisions. Our data demonstrate that most junior doctors had strong uncertainty
of their practice location throughout their Australian training pathway, which is partly
explained by uncertainty of their specialty decision. It is highly simplistic to assume that
having these rural training experiences or early declarations of a rural intent/preference
guarantees large numbers will stay rurally. The high level of uncertainty of their practice
location can be seen as both a negative and a positive—there remains a large pool who
are continually reassessing their career decisions and this includes those considering rural
practice [43]; however, many may be open to the idea of rural practice but eventually
decide otherwise, as competing interests, such as family needs, take preference [44]. This
large pool of ‘fence sitters’ thus highlights the ongoing importance of maximising positive
experiences amongst junior doctors of factors known to both pull towards and retain
them in rural practice, whilst minimising negative experiences of factors known to push
them away from rural practice [37,43]. The importance of continued opportunities for
postgraduate rural training pathways to support growing the rural workforce has been
demonstrated amongst one specialty group (international medicine) [45].

It is clear that major career decisions amongst junior doctors are far from being fixed
outcomes, even after considering Australia’s somewhat later timeline of entering specialty
training and ongoing uncertainty of their annual work location through to completion
of their training. Strong certainty of working rurally only rises to above 50% by the start
of their registrar training, with only 29% having strong certainty at the end of medical
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school. Evidence from North America suggests that post-matriculation factors, such as their
spouse’s background, residency location and a rural postgraduate curriculum, add little
predictive power of those working rurally and thus their presence is of low importance [46].
Our evidence instead suggests that confirmation of major career decisions occurs over
a long period of time, with these later occurring factors likely to be contributing to the
process of ruling in and then confirming their commitment to these key decisions [47].

Our study has several limitations. In addition to its low response rate, it relies on
participants reflecting on their key career decisions, across multiple time points of up to
17 years duration. The results are likely to be impacted by recall bias. Recall of career
decision certainty may have been better for more recent career stages. Current work location
may not represent their long-term career decision, particularly amongst pre-registrars who
are unlikely to have strong certainty of their decision yet. Whilst this study also collected
their preferred location, we chose not to use this measure as its reliability of predicting
actual future practice location, particularly after all training is completed, is questionable.
These findings are also limited to one institution’s rural training program, which is mostly
based in regional hospitals over one to two years, which may not be reflective of the results
of immersion in a continuity-based program centred on primary care, such as a rural LIC.
Finally, our options for key influences of career progression were limited to clinicians or
health-related experiences, but this could be strengthened with the inclusion of known
non-professional influences, such as family needs [48].

5. Conclusions

This study provides new evidence from one Australian medical school’s early-career
graduates that their certainty of key career decisions tends to emerge and is affirmed
late in their training. Certainty about a career in general practice and rural work takes
longer to emerge than for counter options. The high proportion of uncertainty in early
medical careers of both decisions highlights the importance of regular positive experiences
throughout both under and postgraduate stages of training to reinforce orientation towards
general practice and rural work. This could build on other key strategies, such as selecting
doctors with a rural background and rural clinical training.
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.3390/ijerph182211835/s1, Figure S1: Level of certainty of their specialty decision amongst junior
doctors, by other key strata (age at graduation, gender), Figure S2: Level of certainty of their practice
location decision amongst junior doctors, by other key strata (age at graduation, gender).

Author Contributions: Conceptualization, M.M. and S.K.-C.; methodology, M.M.; validation, M.M.,
D.E. and S.K.-C.; formal analysis, M.M., B.O., S.K.-C.; investigation, M.M., B.O., T.G.; data curation,
M.M., S.K.-C.; writing—original draft preparation, M.M., B.O.; writing—review and editing, M.M.,
B.O., T.G., D.E., S.K.-C.; visualization, M.M., B.O., T.G.; supervision, M.M. and S.K.-C.; project
administration, M.M. and S.K.-C. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study had approval (numbers 2018001630 [survey] and
2012001171 [broader graduate tracking study]) from The University of Queensland Human Research
Ethics Committee.

Informed Consent Statement: Completion of the survey implied each participant’s consent.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical restrictions.

Acknowledgments: The research team would like to acknowledge Remo Ostini for his leadership of
the planning and design of the graduate outcomes survey, upon which this study draws its data from.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/ijerph182211835/s1
https://www.mdpi.com/article/10.3390/ijerph182211835/s1


Int. J. Environ. Res. Public Health 2021, 18, 11835 12 of 13

References
1. Verma, P.; Ford, J.A.; Stuart, A.; Howe, A.; Everington, S.; Steel, N. A systematic review of strategies to recruit and retain primary

care doctors. BMC Health Serv. Res. 2016, 16, 126. [CrossRef]
2. Dussault, G.; Franceschini, M.C. Not enough there, too many here: Understanding geographical imbalances in the distribution of

the health workforce. Hum. Resour. Health 2006, 4, 12. [CrossRef] [PubMed]
3. Starfield, B.; Shi, L.; Macinko, J. Contribution of Primary Care to Health Systems and Health. Milbank Q. 2005, 83, 457–502.

[CrossRef]
4. Prunuske, J. America Needs More Family Doctors: The 25x2030 Collaborative Aims to Get More Medical Students into Family

Medicine. Am. Fam. Phys. 2020, 101, 82–83.
5. Stigler, F.L.; Zipp, C.R.; Jeitler, K.; Semlitsch, T.; Siebenhofer, A. Comprehensive catalogue of international measures aimed at

preventing general practitioner shortages. Fam. Pract. 2021, cmab045. [CrossRef] [PubMed]
6. Alkot, M.M.; Gouda, M.A.; KhalafAllah, M.T.; Zahran, M.S.; Kallaf, M.M.; Zayed, A.M. Family Medicine in Egypt from Medical

Students’ Perspective: A Nationwide Survey. Teach. Learn. Med. 2015, 27, 264–273. [CrossRef] [PubMed]
7. Thomas, S.L.; Wakerman, J.; Humphreys, J.S. Ensuring equity of access to primary health care in rural and remote Australia-what

core services should be locally available? Int. J. Equity Health 2015, 14, 111. [CrossRef]
8. Wilson, C.R.; Rourke, J.; Oandasan, I.F.; Bosco, C. Progress made on access to rural health care in Canada. Can. Fam. Phys. 2020,

66, 31–36.
9. World Health Organization. Retention of the Health Workforce in Rural and Remote Areas: A Systematic Review; WHO: Geneva,

Switzerland, 2020; Report No.: Human Resources for Health Observer Series No. 25.
10. McGrail, M.R.; Wingrove, P.M.; Petterson, S.M.; Bazemore, A.W. Mobility of US Rural Primary Care Physicians During 2000–2014.

Ann. Fam. Med. 2017, 15, 322–328. [CrossRef]
11. Arshad, S.; McCombe, G.; Carberry, C.; Harrold, A.; Cullen, W. What factors influence medical students to enter a career in

general practice? A scoping review. Ir. J. Med. Sci. 2020, 190, 657–665. [CrossRef]
12. Scott, I.; Gowans, M.; Wright, B.; Brenneis, F.; Banner, S.; Boone, J. Determinants of choosing a career in family medicine. Can.

Med. Assoc. J. 2010, 183, E1–E8. [CrossRef]
13. Asghari, S.; Kirkland, M.; Blackmore, J.; Boyd, S.; Farrell, A.; Rourke, J.; Aubrey-Bassler, K.; Godwin, M.; Oandasan, I.; Walczak,

A. A systematic review of reviews: Recruitment and retention of rural family physicians. Can. J. Rural. Med. 2020, 25, 20–30.
[CrossRef] [PubMed]

14. Parlier, A.B.; Galvin, S.L.; Thach, S.; Kruidenier, D.; Fagan, E.B. The road to rural primary care: A narrative review of factors that
help develop, recruit, and retain rural primary care physicians. Acad. Med. 2018, 93, 130–140. [CrossRef] [PubMed]

15. Weinhold, I.; Gurtner, S. Understanding shortages of sufficient health care in rural areas. Health Policy 2014, 118, 201–214.
[CrossRef] [PubMed]

16. Australian Government Department of Health. Health Workforce Data-Data Tool. 2019. Available online: https://hwd.health.
gov.au/datatool.html (accessed on 19 March 2021).

17. O’Sullivan, B.; McGrail, M.; Gurney, T.; Martin, P. A Realist Evaluation of Theory about Triggers for Doctors Choosing a Generalist
or Specialist Medical Career. Int. J. Environ. Res. Public Health 2020, 17, 8566. [CrossRef]

18. Querido, S.J.; Wigersma, L.; Cate, O.T. Traveling by winding roads or highways: Stability of medical students’ specialty
preferences over time. Med. Teach. 2020, 42, 1298–1300. [CrossRef]

19. Compton, M.T.; Frank, E.; Elon, L.; Carrera, J. Changes in U.S. medical students’ specialty interests over the course of medical
school. J. Gen. Intern. Med. 2008, 23, 1095–1100. [CrossRef]

20. Singh, A.; Alberti, H. Why UK medical students change career preferences: An interview study. Perspect. Med. Educ. 2020,
10, 41–49. [CrossRef]

21. Cantone, R.E.; Deiorio, N.M.; Polston, A.; Schneider, B. Specialty choice stability: Are there implications for early entry into
residency? PRiMER 2018, 2, 30. [CrossRef]

22. Fischer, J.P.; Clinite, K.; Sullivan, E.; Jenkins, T.M.; Bourne, C.L.; Chou, C.; Diemer, G.; Dunne, D.; Hartung, P.J.; Paauw, D.; et al.
Specialty and Lifestyle Preference Changes during Medical School. Med. Sci. Educ. 2019, 29, 995–1001. [CrossRef]

23. Kaur, B.; Carberry, A.; Hogan, N.; Roberton, D.; Beilby, J. The medical schools outcomes database project: Australian medical
student characteristics. BMC Med. Educ. 2014, 14, 18. [CrossRef]

24. Bustraan, J.; Dijkhuizen, K.; Velthuis, S.; van der Post, R.; Driessen, E.; van Lith, J.M.M.; de Beaufort, A.J. Why do trainees leave
hospital-based specialty training? A nationwide survey study investigating factors involved in attrition and subsequent career
choices in the Netherlands. BMJ Open 2019, 9, e028631. [CrossRef]

25. Hollis, A.C.; Streeter, J.; Van Hamel, C.; Milburn, L.; Alberti, H. The new cultural norm: Reasons why UK foundation doctors are
choosing not to go straight into speciality training. BMC Med. Educ. 2020, 20, 282. [CrossRef]

26. Dolea, C.; Stormont, L.; Braichet, J.-M. Evaluated strategies to increase attraction and retention of health workers in remote and
rural areas. Bull. World Health Organ. 2010, 88, 379–385. [CrossRef]

27. Farmer, J.; Kenny, A.; McKinstry, C.; Huysmans, R.D. A scoping review of the association between rural medical education and
rural practice location. Hum. Resour. Health 2015, 13, 1–15. [CrossRef]

28. McGrail, M.R.; Humphreys, J.S.; Joyce, C.M. Nature of association between rural background and practice location: A comparison
of general practitioners and specialists. BMC Health Serv. Res. 2011, 11, 63. [CrossRef] [PubMed]

http://doi.org/10.1186/s12913-016-1370-1
http://doi.org/10.1186/1478-4491-4-12
http://www.ncbi.nlm.nih.gov/pubmed/16729892
http://doi.org/10.1111/j.1468-0009.2005.00409.x
http://doi.org/10.1093/fampra/cmab045
http://www.ncbi.nlm.nih.gov/pubmed/34160614
http://doi.org/10.1080/10401334.2015.1044654
http://www.ncbi.nlm.nih.gov/pubmed/26158328
http://doi.org/10.1186/s12939-015-0228-1
http://doi.org/10.1370/afm.2096
http://doi.org/10.1007/s11845-020-02345-w
http://doi.org/10.1503/cmaj.091805
http://doi.org/10.4103/CJRM.CJRM_4_19
http://www.ncbi.nlm.nih.gov/pubmed/31854339
http://doi.org/10.1097/ACM.0000000000001839
http://www.ncbi.nlm.nih.gov/pubmed/28767498
http://doi.org/10.1016/j.healthpol.2014.07.018
http://www.ncbi.nlm.nih.gov/pubmed/25176511
https://hwd.health.gov.au/datatool.html
https://hwd.health.gov.au/datatool.html
http://doi.org/10.3390/ijerph17228566
http://doi.org/10.1080/0142159X.2020.1804056
http://doi.org/10.1007/s11606-008-0579-z
http://doi.org/10.1007/s40037-020-00636-7
http://doi.org/10.22454/PRiMER.2018.643028
http://doi.org/10.1007/s40670-019-00790-6
http://doi.org/10.1186/1472-6920-14-180
http://doi.org/10.1136/bmjopen-2018-028631
http://doi.org/10.1186/s12909-020-02157-7
http://doi.org/10.2471/BLT.09.070607
http://doi.org/10.1186/s12960-015-0017-3
http://doi.org/10.1186/1472-6963-11-63
http://www.ncbi.nlm.nih.gov/pubmed/21429224


Int. J. Environ. Res. Public Health 2021, 18, 11835 13 of 13

29. McGirr, J.; Seal, A.; Barnard, A.; Cheek, C.; Garne, D.L.; Greenhill, J.; Kondalsamy-Chennakesavan, S.; Luscombe, G.; May, J.;
McLeod, J.; et al. The Australian Rural Clinical School (RCS) program sup-ports rural medical workforce: Evidence from a
cross-sectional study of 12 RCSs. Rural Remote Health 2019, 19, 4971.

30. O’Sullivan, B.G.; McGrail, M.R. Effective dimensions of rural undergraduate training and the value of training policies for
encouraging rural work. Med. Educ. 2020, 54, 364–374. [CrossRef] [PubMed]

31. Campbell, D.; McGrail, M.; O’Sullivan, B.G.; Russell, D.J. Outcomes of a one-year longi-tudinal integrated medical clerkship in
small rural Victorian communities. Rural Remote Health 2019, 19, 4987. [PubMed]

32. Hirsh, D.A.; Ogur, B.; Thibault, G.E.; Cox, M. “Continuity” as an Organizing Principle for Clinical Education Reform. N. Engl. J.
Med. 2007, 356, 858–866. [CrossRef]

33. Jones, M.; Bushnell, J.A.; Humphreys, J. Are rural placements positively associated with rural intentions in medical graduates?
Med. Educ. 2014, 48, 405–416. [CrossRef] [PubMed]

34. Walker, J.; DeWitt, D.; Pallant, J.; Cunningham, C. Rural origin plus a rural clinical school placement is a significant predictor of
medical students’ intentions to practice rurally: A multi-university study. Rural Remote. Health 2012, 12. [CrossRef]

35. Playford, D.; Ngo, H.; Puddey, I. Intention mutability and translation of rural intention into actual rural medical practice. Med.
Educ. 2021, 55, 496–504. [CrossRef] [PubMed]

36. Health Workforce Australia. Australia’s Future Health Workforce–Doctors; HWA: Adelaide, Australia, 2014.
37. O’Sullivan, B.G.; McGrail, M.; Gurney, T. Selection, training and employment to encourage early-career doctors to pursue a rural

postgraduate training pathway. Aust. J. Rural Health 2021, 29, 267–271. [CrossRef]
38. Australian Government Department of Health. Health Workforce Classification: Modified Monash Model Canberra; Department

of Health: Canberra, Australia, 2020. Available online: https://www.health.gov.au/health-workforce/health-workforce-
classifications/modified-monash-model (accessed on 16 September 2021).

39. Worley, P.; O’Sullivan, B.G.; Ellis, R. From locum-led outposts to locally led continuous rural training networks: The National
Rural Generalist Pathway. Med. J. Aust. 2019, 211, 57–60. [CrossRef]

40. Alberti, H.; Banner, K.; Collingwood, H.; Merritt, K. ‘Just a GP’: A mixed method study of undermining of general practice as a
career choice in the UK. BMJ Open 2017, 7, e018520. [CrossRef]

41. Playford, D.; May, J.A.; Ngo, H.; Puddey, I.B. Decline in new medical graduates registered as general practitioners. Med. J. Aust.
2020, 212, 421–422. [CrossRef]

42. Vohra, A.; Ladyshewsky, R.; Trumble, S. Factors that affect general practice as a choice of medical speciality: Implications for
policy development. Aust. Health Rev. 2019, 43, 230. [CrossRef]

43. Cuesta-Briand, B.; Coleman, M.; Ledingham, R.; Moore, S.; Wright, H.; Oldham, D.; Playford, D. Extending a Conceptual
Framework for Junior Doctors’ Career Decision Making and Rural Careers: Explorers versus Planners and Finding the ‘Right Fit’.
Int. J. Environ. Res. Public Health 2020, 17, 1352. [CrossRef]

44. Cano, G.; Bain-Donohue, S.; Moore, M. Why do some medical graduates lose their intention to practise rurally? Rural Remote
Health 2021, 21, 5747. [CrossRef]

45. Ostini, R.; McGrail, M.R.; Kondalsamy-Chennakesavan, S.; Hill, P.; O’Sullivan, B.; Selvey, L.A.; Eley, D.S.; Adegbija, O.; Boyle,
F.M.; Dettrick, Z.; et al. Building a sustainable rural physician workforce. Med. J. Aust. 2021, 215, S5–S33. [CrossRef] [PubMed]

46. Rabinowitz, H.K.; Diamond, J.J.; Karkham, F.W.; Santana, A.J. The relationship between entering medical students’ backgrounds
and career plans and their rural practice outcomes three decades later. Acad. Med. 2012, 87, 493–497. [CrossRef] [PubMed]

47. O’Sullivan, B.; McGrail, M.; Gurney, T.; Martin, P. Barriers to getting into postgraduate specialty training for junior Australian
doctors: An interview-based study. PLoS ONE 2021, 16, e0258584. [CrossRef]

48. McGrail, M.R.; Russell, D.J.; O’Sullivan, B.G. Family effects on the rurality of GP’s work location: A longitudinal panel study.
Hum. Resour. Health 2017, 15, 75. [CrossRef] [PubMed]

http://doi.org/10.1111/medu.14069
http://www.ncbi.nlm.nih.gov/pubmed/32227376
http://www.ncbi.nlm.nih.gov/pubmed/31340654
http://doi.org/10.1056/NEJMsb061660
http://doi.org/10.1111/medu.12399
http://www.ncbi.nlm.nih.gov/pubmed/24606624
http://doi.org/10.22605/RRH1908
http://doi.org/10.1111/medu.14404
http://www.ncbi.nlm.nih.gov/pubmed/33141924
http://doi.org/10.1111/ajr.12744
https://www.health.gov.au/health-workforce/health-workforce-classifications/modified-monash-model
https://www.health.gov.au/health-workforce/health-workforce-classifications/modified-monash-model
http://doi.org/10.5694/mja2.50225
http://doi.org/10.1136/bmjopen-2017-018520
http://doi.org/10.5694/mja2.50563
http://doi.org/10.1071/AH17015
http://doi.org/10.3390/ijerph17041352
http://doi.org/10.22605/RRH5747
http://doi.org/10.5694/mja2.51122
http://www.ncbi.nlm.nih.gov/pubmed/34218436
http://doi.org/10.1097/ACM.0b013e3182488c06
http://www.ncbi.nlm.nih.gov/pubmed/22361786
http://doi.org/10.1371/journal.pone.0258584
http://doi.org/10.1186/s12960-017-0250-z
http://www.ncbi.nlm.nih.gov/pubmed/29052504

	Introduction 
	Materials and Methods 
	Context of this Study 
	Comparison Groups—Specialty and Practice Location 
	Key Outcomes 
	Covariates 
	Analyses 

	Results 
	Certainty of Specialising as a GP or Non-GP Specialist 
	Certainty of Practising in Rural or Metropolitan Location 
	Other Influences on Certainty of Decision(s) of Specialty and Practice Location 

	Discussion 
	Conclusions 
	References

