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Recruiting and retaining general practitioners in rural 
practice: systematic review and meta-analysis of rural 
pipeline effects
Jessica Ogden1, Scott Preston1, Riitta L Partanen2, Remo Ostini3, Peter Coxeter1

The uneven distribution of essential primary health care 
services between rural and metropolitan communities 
is a challenge in Australia1 and overseas.2 More than 7 

million Australians (29% of the population) live in regional 
and remote areas.3 Despite recent increases in the number 
of general practitioners in these communities, differences in 
service delivery models and higher levels of service demand 
in some rural areas (related to the broader scope of practice 
and the low numbers of other health practitioners) contribute 
to the shortage of GPs in rural areas. In very remote areas, 
the number of GP services per capita is about half that of 
major cities.4 Rural Australians have higher rates of health 
risk behaviours (including smoking, excessive alcohol con-
sumption, physical inactivity, overweight and obesity) and 
mortality (predominantly from heart disease and diabetes).3 
An effective rural GP workforce is essential for meeting the 
health needs of our rural and remote communities, particu-
larly those of more vulnerable Aboriginal and Torres Strait 
Islander Australians.5

Recruiting international medical graduates to work in rural 
and remote areas has provided a temporary solution to the 
rural GP workforce problem.5 The Australian government has 
also funded several programs that strengthen and support the 
recruitment and retention of rural primary care workers, in-
cluding regionalised education and training programs, and has  
also implemented regulatory and legislative measures (eg, com-
pulsory service requirements and scholarships) and provided 
financial incentives and personal and professional support rec-
ommendations (such as outreach support and supervision).2 The 
Stronger Rural Health Strategy6 provides further incentives, 
targeted funding, and bonding arrangements with the aim 
of improving opportunities for training and practice in rural 
Australia. However, evidence for the effectiveness of govern-
ment interventions is limited.7,8

Several reviews9–11 have reported the effects of rural background 
and rural experience during undergraduate or postgraduate 
medical training (rural pipeline factors12) on where doctors later 
practice. These reviews, however, included other medical, spe-
cialist, and allied health practitioners for whom the likelihood 
of working in a metropolitan or rural area may be influenced by 
service obligations.

Understanding the effects of rural pipeline factors — including 
the recruitment of rural students and providing opportunities 
for rural placement during medical school and residency and 
vocational training12–15 — should inform strategies and national 
policies for attracting GPs to rural clinical practice. The aim of 
our review was to synthesise quantitative data on the effects of 
rural background and of experience in rural areas during med-
ical training or during postgraduate GP training on the likeli-
hood of GPs practising and remaining in rural areas.

Methods

The protocol for this systematic review was registered with 
the International Prospective Register of Systematic Reviews 
(PROSPERO) on 21 August 2017 (CRD42017074943; updated 1 
February 2018).

Types of study and participants

We included studies that reported quantitative comparisons 
of associations between rural pipeline factors and the location 
or duration of later clinical practice for GPs or family physi-
cians. We excluded qualitative studies, case reports and series, 
abstracts, education articles, and opinion pieces. Studies were 
excluded if data for GPs or family physicians could not be 
separated from data for other medical specialists and health 
professionals, clinicians had not completed postgraduate or 
vocational general practice training, or the study outcome was 
a proxy measure of recruitment to rural practice rather than 
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Abstract
Objective: To synthesise quantitative data on the effects of rural 
background and experience in rural areas during medical training on 
the likelihood of general practitioners practising and remaining in 
rural areas.
Study design: Systematic review and meta-analysis of the effects 
of rural pipeline factors (rural background; rural clinical and education 
experience during undergraduate and postgraduate/vocational 
training) on likelihood of later general practice in rural areas.
Data sources: MEDLINE (Ovid), EMBASE, Informit Health 
Collection, and ERIC electronic database records published to 
September 2018; bibliographies of retrieved articles; grey literature.
Data synthesis: Of 6709 publications identified by our search, 27 
observational studies were eligible for inclusion in our systematic 
review; when appropriate, data were pooled in random effects 
models for meta-analysis. Study quality, assessed with the 
Newcastle–Ottawa scale, was very good or good for 24 studies, 
satisfactory for two, and unsatisfactory for one. Meta-analysis 
indicated that GPs practising in rural communities was significantly 
associated with having a rural background (odds ratio [OR], 2.71; 
95% CI, 2.12–3.46; ten studies) and with rural clinical experience 
during undergraduate (OR, 1.75; 95% CI, 1.48–2.08; five studies) and 
postgraduate training (OR, 4.57; 95% CI, 2.80–7.46; eight studies).
Conclusion: GPs with rural backgrounds or rural experience during 
undergraduate or postgraduate medical training are more likely to 
practise in rural areas. The effects of multiple rural pipeline factors 
may be cumulative, and the duration of an experience influences 
the likelihood of a GP commencing and remaining in rural general 
practice. These findings could inform government-led initiatives to 
support an adequate rural GP workforce.
Protocol registration: PROSPERO, CRD42017074943 (updated 1 
February 2018).
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actual practice location (eg, attitudes toward rural practice, 
rural practice intention).

Types of rural experience

Rural background was defined as having either lived in a rural 
area for at least one year before the age of 18 years or graduated 
from a rural high school. Rural experience during medical train-
ing was defined as completing short term traditional block rota-
tions in rural areas or attending a rural clinical school for at least 
one academic year. Rural clinical school clinical placements are 
generally either traditional block rotations in hospitals and gen-
eral practice or longitudinal integrated clerkships in hospitals, 
general practices, or remote community clinics. Postgraduate 
rural medical experience (during internship, residency or voca-
tional training) was defined as a rural placement of any dura-
tion during postgraduate training, bonded scholarships in rural 
hospitals, or rural pathway GP vocational or family physician 
residency training.

Outcome variables

The primary outcomes were current practice location and du-
ration of rural clinical practice (number of consecutive years in 
rural general practice).

Information sources and search strategy

We searched the MEDLINE, EMBASE, Informit Health 
Collection, and ERIC (Educational Resources Information 
Center) databases for records published to September 2018; 
MeSH headings and key search terms (and their syno-
nyms) were combined with Boolean operators (Supporting 
Information, table 1). The reference lists of retrieved articles 
and published reviews were examined for additional studies, 
and we also searched grey literature resources for relevant 
electronic theses and conference proceedings.

Selection process

Search results were merged in the Endnote X9 reference man-
ager (Clarivate) and duplicates removed. Two authors (JO, PC) 
independently screened the titles and abstracts in the records 
and then reviewed the full text of potentially relevant articles. 
We excluded studies for which the full text could not be re-
trieved. We contacted the corresponding author of one study to 
clarify their report. The final list of included studies was con-
firmed after discussion by the five review authors.

Data extraction, synthesis, and analysis

Study data related to GPs or family physicians were extracted by 
the five review authors into a specially designed electronic data 
extraction form. We extracted data on author, year of publication, 
study design, country, study setting, data sources, participant 
characteristics, exposure variables, relevant outcome variables, 
results, and study strengths and limitations.

Attrition rates were adequately disclosed in all included pub-
lications. Primary outcome data included dichotomous effect 
measures (odds ratios [ORs], risk ratios [RRs], χ2 test results, pro-
portions). Our meta-analysis was limited to studies reporting 
ORs adjusted for confounders in multi-level regression analyses. 
Data were pooled in RevMan 5 (Cochrane Collaboration) to 
calculate weighted effects and 95% confidence intervals (CIs) 
for each outcome, applying a random effects model because of 
expected heterogeneity. We narratively report study data that 
could not be pooled for meta-analysis.

Study quality

Pairs of review authors (JO, RP, RO, PC) independently assessed 
the risk of bias of each included study, with disagreements re-
solved by a third reviewer (SP). Risk of bias was scored with the 
Newcastle–Ottawa Scale:16 7–8, very good; 5–6, good; 4, satisfac-
tory; 0–3, unsatisfactory.

Results

Study selection

We identified 6702 potentially relevant items by electronic data-
base searching, and seven further items from other sources. We 
excluded 6554 duplicates and irrelevant records after title and 
abstract screening. After screening the full text of 155 articles, 27 
eligible studies were included in our review (Box 1).

Study characteristics

Twelve included studies had cohort designs, four were case–con-
trol studies, and eleven were cross-sectional studies. Eleven stud-
ies were conducted in the United States, eight in Canada, and 
eight in Australia. Study sample sizes ranged from 68 to about 
27 800 GPs or family practitioners. All included studies reported 
current rural practice location as a study outcome; four stud-
ies20,21,40,41 reported rural retention. The definition of rural loca-
tion differed substantially between studies. The time at which 
“current” practice location was determined ranged from shortly 
after graduation to 31 years after graduation. The time spent in 
rural areas varied, as many studies followed up at a single time 
point students who had graduated in different years. Definitions 
of retention in rural practice required periods of practice ranging 
between one and 25 years (Box 2).

Study quality

We scored ten studies as very good, 14 as good, two as satisfac-
tory, and one as unsatisfactory. In the three studies with the low-
est scores,26,31,34 adjustment for confounding variables was not 
undertaken and information about rural experience and practice 
was self-reported (Box 2; Supporting Information, table 2).

Rural background

Seventeen studies17–20,22–24,26–28,30–33,36–38 investigated associa-
tions between living in a rural community before adulthood 
and practising as a rural GP or family practitioner. Data from 
ten studies could be pooled for meta-analysis; three studies17,26,28 
were omitted from the meta-analysis because of the nature of 
their reported results and four22–24,36 because of differences in 
reported outcomes, including multiple outcomes derived from 
a common database. Living in a rural area for any period before 
the age of 18 years increased the odds of practising in a rural lo-
cation (OR, 2.71; 95% CI, 2.12–3.46) (Box 3). Being raised in a rural 
community was associated with increased likelihood of rural 
practice in most studies,19,20,24,26,30,32,33 but not all.18,22 Residing 
in a rural community for at least one year before the age of 18 
years increased the odds of current rural practice in one study 
(OR, 2.14; 95% CI, 1.13–4.03)31 but not in another (OR, 1.51; 95% CI, 
0.82–2.76).38 Living in an Australian rural community for 6–10 
years (OR, 2.28; 95% CI, 1.69–3.08) or 11–18 years (OR, 2.35; 95% 
CI, 1.93–2.87), but not for 1–5 years (OR, 1.20; 95% CI, 0.89–1.63), 
increased the likelihood of rural practice.36 Similarly, GPs in 
rural practice were more likely to have lived in rural areas for 
at least 5 consecutive or 8 cumulative years (OR, 2.50; 95% CI, 
1.97–3.18)27 or for more than 10 years during childhood (rural 
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GPs, 30–33%; suburban GPs, 11%).17 In an Australian study, rural 
primary school education (OR, 2.43; 95% CI, 1.09–5.56) but not 
rural secondary school (OR, 1.50; 95% CI, 0.74–3.05) was associ-
ated with later rural practice;22 a subsequent Australian study 
found that rural attendance was significantly associated with 
later rural practice for both school levels.23 Other studies found 
that attending (OR, 4.03; 95% CI, 1.05–15.4)37 or graduating from 
a rural secondary school (OR, 5.27; 95% CI, 1.96–14.2)28 increased 
the odds of later rural practice. The likelihood of rural practice 
increased if students completed their final year at a rural second-
ary school (OR, 3.18; 95% CI, 0.99–10.2)24 or students were rural 
residents for the duration of primary or secondary school.23

Rural clinical experience during medical school

Seven studies20,24,28,30,37,38,42 investigated the relationship be-
tween rural undergraduate clinical training and rural practice 
location; adjusted ORs from five20,24,28,30,38 were pooled for meta-
analysis. Rural clinical experience during undergraduate train-
ing increased the likelihood of practising in a rural area (OR, 
1.75; 95% CI, 1.48–2.08). One small Canadian study42 found a 
significant association between rural clinical experience during 
medical school and practice location; another37 found the odds of 
rural practice for students undertaking a third year community-
based clerkship in non-rural areas were less than half those for 
undergraduates with placements in rural areas (OR, 0.40; 95% 
CI, 0.17–0.93). Rural undergraduate training increased the odds 
of rural practice in two studies,24,30 as did a specifically rural 
curriculum in one study,28 but not in two others20,38 (Box 4).

Rural clinical experience during postgraduate training

Thirteen studies17,20,24,25,28–30,33–35,38,39,43 investigated the rela-
tionship between postgraduate clinical training in rural set-
tings and rural clinical practice; adjusted ORs from eight 
studies20,24,28,30,33,38,39,43 were pooled for meta-analysis. Rural resi-
dency training increased the likelihood of practising in a rural 
community (OR, 4.57; 95% CI, 2.80–7.46). One study found that 
the likelihood of practising in a rural location increased with the 

proportion of rural postgraduate training 
(v no rural training, OR: 0.1–25%, 1.9 [95% 
CI, 1.5–2.5]; 25.1–50%, 4.1 [95% CI, 2.8–6.0]; 
50.1–99.9%, 10 [95% CI, 5.4–20]; 100%, 8.3 
[95% CI, 4.5–15]).24 Four studies17,25,29,34 
found that the proportion of doctors in 
rural practice was higher among those 
with rural clinical experience during resi-
dency training, and one35 that rural fam-
ily medicine graduates were almost three 
times as likely as non-rural graduates to 
practise in rural locations (RR, 2.8; 95% 
CI, 1.52–5.17). Seven of the eight pooled 
studies found that the likelihood of rural 
practice was higher for doctors who had 
at least some rural postgraduate training 
(OR [range], 2.6–15.5); the exception was a 
Canadian study which found only a statis-
tically non-significant increase (OR, 2.47; 
95% CI, 0.91–6.73)20 (Box 5).

Studies examining multiple rural 
experience variables

Four studies21,24,40,41 examined the ef-
fects of two or more rural pipeline fac-
tors on practice location, but were not 

sufficiently similar to permit meta-analysis. One Australian 
study41 found significant associations between combined rural 
origin and training (v metropolitan origin and training: OR, 52; 
95% CI, 24–111), metropolitan origin and rural training (OR, 24; 
95% CI, 13–43), and rural origin and metropolitan training (OR, 
3.5; 95% CI, 1.5–7.9) on sustained rural practice for 5 years after 
vocational registration. In a small United States study, 70% of 
family physician graduates who had been raised in rural areas 
and completed rural family medicine clerkships (year 3) and 
rural preceptorships (year 4) practised in the same rural area 
as their first rural practice after 20–25 years, but only 46% of 
those who had not participated in the rural program.40 The 
same group had previously reported that 21% of such graduates 
practised family medicine in rural areas, compared with 2% of 
other Pennsylvania medical graduates.21 The combined effects 
of rural undergraduate and postgraduate training increased 
the odds of GPs practising in Australian rural areas (OR, 3.73; 
95% CI, 2.88–4.83) compared with those who completed rural 
undergraduate or postgraduate training alone.24

Discussion

Attracting GPs to practise in rural and remote areas is critical for 
effective, coordinated health care.8,11 It is recognised that rural 
pipeline factors are important when recruiting and retaining 
rural GPs,47 and this has motivated efforts to recruit and retain do-
mestic medical graduates in Australia,41 the US,48 and Canada.49

We found that rural background is an important predictor of 
later rural practice. Most studies also found a relationship be-
tween clinical experience during medical school and later rural 
practice, particularly the longer rural experience provided by 
rural longitudinal integrated clerkships,42 rural rotations of lon-
ger than three months,30 and programs with specialised rural 
curricula.28 These interventions may facilitate positive experi-
ence of rural practice by increasing the sense of integration into  
rural communities and contact with supervisors committed 
to rural practice.50 Providing medical undergraduates with 

1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow 
diagram of study selection
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 3  Studies comparing influence of background (rural v urban) on likelihood of general practitioners or family physicians practising in 
rural locations

CI = confidence interval; OR = odds ratio (instrumental variability, random); SE = standard error. Heterogeneity: τ2 = 0.06; χ2 = 16.7 (P = 0.05); l2 = 46%. Test for overall effect: Z = 7.95 
(P < 0.001). ◆

4  Studies comparing influence of location of undergraduate medical training (rural v urban) on likelihood of general practitioners or 
family physicians practising in rural locations

CI = confidence interval; OR = odds ratio (instrumental variability, random); SE = standard error. Heterogeneity: τ2 = 0.00; χ2 = 3.94 (P = 0.41); l2 = 0%. Test for overall effect: Z = 6.42 
(P < 0.001). ◆

5  Studies comparing influence of location of postgraduate medical training (rural v urban) on likelihood of general practitioners or 
family physicians practising in rural locations

CI = confidence interval; OR = odds ratio (instrumental variability, random); SE = standard error. Heterogeneity: τ2 = 0.28; χ2 = 23.6 (P = 0.001); l2 = 70%. Test for overall effect: Z = 6.08 
(P < 0.001). ◆
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rural training opportunities may assist skills development 
and knowledge acquisition as well as encouraging future rural 
practice.9

GPs who completed rural rotations during postgraduate train-
ing were more likely to enter rural practice than those who did 
not. The likelihood of practising in rural locations was cor-
related with increasing experience in rural areas during train-
ing.24,30 Moreover, in one recent Australian study the location of 
final year training was particularly influential on future practice 
location,41 and longer term rural training may help integrate the 
GP (and their family) into the community,47 consistent with our 
finding of an association between likelihood of rural practice 
and duration of rural vocational training.

The authors of a Canadian study noted that procedural skills 
and minor surgery types received greater emphasis during fam-
ily medicine residency placements in rural and regional areas 
than during urban placements.38 General practice training in 
rural areas may therefore assist future GPs gain the generalist 
skills specifically required for rural practice and alleviate some 
of the problems that can lead to burnout (eg, professional isola-
tion, lack of specialty support).51 Finally, several studies21,24,40,41 
reported increased likelihood of rural practice for doctors with 
multiple rural pipeline experiences, although their individual 
contributions were unclear.

Our findings support the Stronger Rural Health Strategy re-
cently announced by the Australian government,6 which in-
cludes a range of incentives and targeted funding that promote 
rural training for medical students and doctors, including 
the Rural Junior Doctor Training Innovation Fund52 and the 
Murray–Darling Medical Schools Network.53

Limitations

The included studies were all observational studies. The hetero-
geneity of investigations of rural background and rural postgrad-
uate training was considerable, largely because of the diversity 
of rural definitions and the type and duration of postgraduate 
rural training. Many studies relied on self-reported information, 
and students with pre-existing interest in rural practice who 
participated in rural rotations or programs would cause self-
selection bias. Many studies did not closely define the rural en-
vironment (eg, degree of rurality, community type, duration of 

experience) or used different classifications of rural area for ex-
posure and outcome. Applying binary definitions of remoteness 
(ie, rural v urban) may obscure important differences between 
regional and remote areas. Several studies adjusted their analy-
ses for other variables, but only one24 accounted for the influence 
of undergraduate rural medical experience when assessing the 
influence of postgraduate rural experience. Similarly the influ-
ence of rural postgraduate training on the effect of undergradu-
ate rural experience could not be assessed.

Implications for practice

Our findings support strategies that promote selecting GP reg-
istrars with rural backgrounds. While some studies suggest that 
rural background is the most important predictor of later rural 
practice,45 most GPs do not have rural backgrounds and selection 
on this criterion can only be part of the solution for relieving the 
lack of GPs in rural areas.36 Longer rural placements at both the 
undergraduate and postgraduate medical levels may influence 
commitment to rural practice. The final year of training may be 
particularly important for enhancing community integration and 
for essential clinical skills development, better preparing GPs for 
rural practice. Providing students and doctors with extended 
rural opportunities throughout training should be components 
of government strategies for solving rural workforce problems.

Conclusion

GPs and family physicians with rural backgrounds and rural 
experience during undergraduate and postgraduate medical 
education are more likely to enter rural practice. At the indi-
vidual level, GPs working in rural areas are more likely to have 
rural backgrounds than those in metropolitan practices. GPs 
who have completed any form of rural placement or training 
program are more likely to work in rural practices, including 
GPs without rural backgrounds, showing the value for rural 
GP recruitment of rural clinical education for all medical stu-
dents and postgraduate GP trainees.
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