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A B S T R A C T 
 

 

Introduction:  Numerous strategies have been suggested to increase recruitment of family physicians to rural communities and 

smaller regional centers. One approach has been to implement distributed postgraduate education programs where trainees spend 

substantial time in such communities. The purpose of the current study was to compare the eventual practice location of family 

physicians who undertook their postgraduate training through a single university but who were based in either metropolitan or 

distributed, non-metropolitan communities. 

Methods:  Since 1998, the Department of Family Practice at the University of British Columbia in Canada has conducted an annual 

survey of its residents at 2, 5, and 10 years after completion of training. The authors received Ethics Board approval to use this 

anonymized data to identify personal and educational factors that predict future practice location. 

Results:  The overall response rate was 45%. At 2 years (N=222), residents trained in distributed sites were 15 times more likely 

to enter practice in rural communities, small towns and regional centers than those who trained in metropolitan teaching centers. 

This was even more predictive for retention in non-urban practice sites. Among the subgroup of physicians who remained in a single 

practice location for more than a year preceding the survey, those who trained in smaller sites were 36 times more likely to choose a 

rural or regional practice setting. While the vast majority of those trained in metropolitan sites chose an urban practice location, a 

subgroup of those with some rural upbringing were more likely to practice in rural or regional settings. Trainees from distributed 

sites considered themselves more prepared for practice regardless of ultimate practice location. 

Conclusions:  Participation in a distributed postgraduate family medicine training site is an important predictor of a non-urban 

practice location. This effect persists for 10 years after completion of training and is independent of other predictors of non-urban 
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practice including gender, rural upbringing, and rural undergraduate training. It is hypothesized that this is due not only to a 

curriculum that supports preparedness for this type of practice but also to opportunities to develop personal and professional roots 

in these communities. 

 

Key words: Canada, distributed training, family medicine, postgraduate medical education, professional practice location. 

 

 

 

Introduction 
 

There is a shortage of family physicians in Canada. In 2011, 

16.8% of Canadians over the age of 15 reported difficulties 

accessing routine or ongoing health care1. In Canada, such 

care is provided by family physicians and general practitioners 

with most specialists, including those in internal medicine, 

paediatrics and obstetrics/gynaecology working on a referral 

or consultation basis2. 

 

In the context of an overall shortage of family physicians, 

there are communities that have chronic difficulties with 

recruitment and retention including those in the inner city, 

the north and rural parts of the country3-5. Canada is not 

alone. Within the past 10 years, both the United States 

General Accounting Office and Rural Health Workforce 

Australia have reported that, despite an increase in number of 

physicians per head of population, the disparity between 

metropolitan and non-metropolitan areas persisted6,7. The 

study to be reported here compares the eventual practice 

location of family physicians who undertook their 

postgraduate training in metropolitan and non-metropolitan 

communities. 

 

In addition to financial incentives, regulatory and professional 

support strategies, a number of educational interventions 

have been suggested to increase recruitment and retention to 

medically underserved communities. Students who come 

from a rural background are more likely to select generalist 

specialties, including family medicine8, and plan rural 

practices8-11. Nevertheless, the majority of rural physicians 

continue to come from urban areas12. Rural practice location 

can be encouraged by providing clinical experiences in rural 

communities during both undergraduate13,14 and postgraduate 

training15-18. Trainees who have participated in a rural 

preceptorship or rural stream of training felt that rural 

exposure had an influence on their decision to enter rural 

practices17,19 and other studies have shown that graduates of 

rural programs enter rural practice more frequently than 

graduates in general15,16. While concluding that six or more 

months of rural postgraduate training was strongly associated 

with eventual rural practice, Rourke et al questioned a self-

selection bias, with those planning a rural or small town 

practice seeking out longer rural rotations20. As many studies 

failed to control for other predictors of rural practice and few 

have examined long term retention, the effect of rural 

exposure on rural recruitment and retention has been 

inconclusive in comprehensive reviews21-23. 

 

The University of British Columbia (UBC) is home to the 

only Faculty of Medicine in British Columbia (BC) Canada, a 

province of roughly 4.1 million people. The population of BC 

is concentrated in the south with metropolitan Vancouver 

constituting half the total provincial population (Fig1). 

Although definitions vary, roughly 60% of British 

Columbians live in large urban centers, 20% in small and 

medium communities, and 20% in rural areas24. 

 

The UBC Department of Family Practice provides a 2-year 

postgraduate training program accredited by the College of 

Family Physicians of Canada (CFPC). The program is 

delivered at a number of sites, each with unique 

characteristics and particular learning opportunities. Six sites 

have been established for more than 15 years and are the 

subject of the current study: two in Metro Vancouver (St 

Paul’s and Greater Vancouver), one each in three regional 

settings and a rural program that places residents with 
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preceptors in over 30 small, rural and remote communities25. 

Of the regional sites, Victoria is a city of 300 000, capital of 

the province and located on Vancouver Island connected to 

Metro Vancouver by frequent ferry and air service. 

Chilliwack and Prince George are communities of 

approximately 70 000 each. While Chilliwack is located a 2-

hour drive from the university, Prince George is in the less 

populous northern part of the province. The metropolitan 

sites offer core training in tertiary referral and university 

teaching hospitals whereas the distributed sites and rural 

program offer core training in regional hospitals. All trainees 

are required to spend at least 8 weeks in a rural family 

practice setting and trainees from the distributed sites can 

spend elective time in the university setting ('reverse 

distribution'). Curricular differences between sites reflect 

both the nature of medical practice in the different 

communities and the different needs of trainees preparing for 

rural versus urban practice. For example, trainees in 

distributed sites received more consistent exposure to 

procedural skills and minor surgeries undertaken by primary 

care preceptors whereas these were not always emphasized or 

available in urban training. 

 

Prospective trainees select and rank individual UBC training 

sites through the Canadian Resident Matching Service 

(CaRMS) taking into account their specific preferences 

including location, scheduling, curriculum delivery, and site-

specific opportunities. They are advised not to rank sites to 

which they do not wish to be matched. Applicants are then 

ranked by the program based on their scores on interviews 

and file reviews using standardized criteria. Finally, site and 

trainee rankings are matched by CaRMS using an algorithm 

that favors the preferences and goals of the trainee. 

 

In 1996 Whiteside and Mathias reported that 51% of 

graduates of the rural program were practicing in rural areas 

and 20.5% in regional settings26. These results were 

descriptive, neither comparing outcomes with other 

programs nor taking into account other predictors or prior 

interest in rural practice. The current study uses survey data 

collected from 20 years of graduates to identify personal and 

educational factors in postgraduate family medicine training 

that predict or influence future practice location, specifically 

whether participation in a rural or regional training site 

increases recruitment to and retention in rural and regional 

practice. While this has been demonstrated in previous 

reports15-18, only the current study has been able to take into 

account other factors that might predispose residents to 

choosing a distributed stream of training, such as rural 

background or rural undergraduate training. 

 

Methods 
 

Beginning in 2000, the Department of Family Practice at 

UBC has conducted an annual survey of its residents at 2, 5, 

and 10 years after completion of training as part of ongoing 

program evaluation. A master file of all graduates, with 

unique identifiers, is maintained by the Department of Family 

Practice postgraduate program. This is updated using the 

Canadian Medical Directory and College of Physicians and 

Surgeons of BC Directory. The survey instrument (an eight-

page questionnaire) and self-addressed stamped envelope are 

sent to graduates at 2, 5, and 10 years after completion of 

training by postgraduate program administration. There is a 

follow-up mailing at 6–8 weeks. Collection remains open for 

approximately 4–5 months, until a response rate of at least 

40% has been achieved. The data is anonymized and entered 

into a database file. The current study made secondary use of 

this extensive dataset. 

 

The survey instrument was based on previously validated 

questionnaires26-29 with some minor modifications over time. 

The survey at 2 years is most comprehensive, with 

background information including gender, age at graduation, 

status of student loans and prior experience in rural settings 

such as rural upbringing and rural undergraduate training. All 

surveys ask about current practice and recent professional 

activities, reasons for choosing practice location and both 

professional and personal satisfaction. Respondents were 

asked to rate their level of preparedness for practice in a 

number of areas on a four-point Likert scale and overall level 

of preparedness on a scale of 0–100. 
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Figure 1:  Map of British Columbia showing location of training sites. Small communities used for the rural ‘site’ 

are indicated by small dots. 

 

 

 

Respondents were also asked to designate their location of 

practice both by size of community and by a description of 

the primary population served: inner city, urban, regional 

center (small city with high access to specialists) and 

rural/small town (population under 10 000 with primarily 

family physician care). These categories were chosen to be 

consistent with those used in a periodic national physician 

survey29. In post-hoc analysis, rural upbringing was defined as 

having spent at least 1 year in a rural or regional center as a 

child, teenager or young adult; the number of months in rural 

undergraduate training was classified as 0, 1–2, or 3+ 

months; and retention was defined as those who had been 

practicing in their current community for more than 1 year. 

 

Ten years of cumulative data from the graduation cohorts of 

1998 to 2007 (2-year), 1995–2004 (5-year) and 1990–1999 

(10-year) inclusive was obtained and entered using the 

Statistical Package for the Social Sciences software v18,19 

(SPSS; http://www.spss.com) for analysis. For each dataset, 

cross-tabulations were used to determine a relationship 

between site of training and location of practice. For the 2-

year data, cross-tabulations were also used to identify 

relationships between site of training, location of practice, 

and other predictor variables for rural practice: age, gender, 

rural upbringing and rural undergraduate training. Binary 

logistic regression was then used to establish a stepwise 

prediction model for rural/regional practice. This was 

confirmed using classification tree analysis. Independent 

samples t-test compared overall preparedness for practice 

amongst those trained in distributed and metropolitan-based 

sites. 
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Ethics approval 
 

The study received approval from the UBC Behavioural 

Ethics Review Board; ethics approval number H09-03281. 

 

Results 
 

Response rate 
 

Between 1990 and 2007, the Department of Family Practice 

graduated 851 residents, of which 477 were women and 

374 men. A total of 649 responses were received from 480 

individuals. Nineteen respondents completed the survey at all 

three time points and 131 provided responses for at least two time 

points. Although the 5- and 10-year surveys were not sent one 

year, the overall response rate was 45%, varying from 43% for the 

5-year survey to 47% at 2 years. Respondents were excluded 

from analysis if they were not currently practicing as a family 

physician or were in the military. 

 

There was no difference in response rate by site or year of 

graduation; however, in the 2-year group, women were 

more likely to respond (n=268, χ2=4.66, degrees of freedom 

(df)=1, p=0.031) and, following exclusions, were 

significantly more likely to be included in the analysis for 

recruitment (n=222, χ2=9.53, df=1, p=0.002) and 

retention (n=171, χ2=11.49, df=1, p=0.0007). 

 

Demographics 
 

Other than gender, for which information is available for all 

respondents, additional background information was 

requested only from the respondents to the 2-year survey. 

The greatest number were 27–29 years of age at graduation, 

with 6% under 27 and 15% over 35. Only 40% had any rural 

upbringing (range 0–19 years, mean 5.8 years, standard 

deviation (SD) 8.1) or any rural undergraduate training 

(range 0–48 months, mean 1.8 months, SD 4.8). Three-

quarters had some rural postgraduate training, even those in 

the metropolitan streams (range 0–24 months, mean 6.64, 

median 2, SD 8.4; Table 1). 

Professional activities and practice location 
 

At 2, 5, and 10 years after completion of training, graduates were 

serving a variety of practice populations. In all three cohorts, the 

most common description for the primary practice population was 

'urban'; however, more than half of all graduates described their 

practice setting as either 'rural/small town' or 'regional center'. 

The number serving an inner city population was consistent (7–

9%) but small. For statistical analysis, this group was combined 

with the 'urban' practice population. 

 

Most respondents have stayed in the same community for at least 

1 year, doing locums, working in walk-in or other clinics or having 

established a permanent practice. At 2 years post-graduation, 

almost 84% had done some locums in the preceding 2 years, 

decreasing to 27.5% at the 5-year survey and 11% at 10 years. 

The percentage doing locum work in rural areas also decreased 

(28%, 17%, and 8% respectively); however, the proportion doing 

rural locum work as a percentage of all locums increased over 

time from 33% at 2 years to 62% at 5 years to 74% at 10 years. 

 

Predictors of practice location 
 

In bivariate analysis, site of training was correlated with practice 

location/population served, with those training in the Metro 

Vancouver based sites more likely to serve an urban or inner city 

population and those in the distributed sites more likely to serve a 

regional or rural population (Fig2). When regional and rural 

practice populations are combined, the relationship between 

training site and practice location is even more pronounced (Fig3). 

This relationship persists at 5 and 10 years after graduation (χ2=31 

and 33 respectively, df=1, p<0.001). Using the 2-year cohort, the 

relationships between both practice location and choice of training 

site and other variables thought or previously shown to predict 

rural practice location – age, gender, rural upbringing and rural 

undergraduate training – were examined. Men were more likely 

to choose a rural practice site (χ2=8.26, df=1, p=0.004). People 

with at least 1 year of rural or regional upbringing were more 

likely to choose a distributed postgraduate training site (χ2=5.86, 

df=1, p=0.015) but this was only weakly associated with practice 

in a rural or regional setting (χ2=3.31, df=1, p=0.069). 
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Table 1:  Demographics, background and professional practice location of all respondents 

 
Content of question Response 2 years (n=222) 5 years (n=171) 10 years (n=140) 
Gender Male 68 (31%) 75 (44%) 58 (41%) 

Female 154 (69%) 96 (56%) 82 (59%) 
Age at graduation 24–26 13 (5.9)   

27–29 100 (45.0%)   
30–32 52 (23.4%)   
33–35 22 (9.9%)   
>35 33 (14.9%)   

Rural upbringing Mean (years) 5.85   
Any 87 (39.2%)   

Rural undergraduate training Mean (months) 1.76    
0 months 134 (60.4%)   
1–2 months 51 (23.0%)   
≥3 months 37 (16.7%)   

Rural postgraduate training Mean (months) 6.64    
0 months 55 (24.8%)   
1–2 months 67 (30.2%)   
3–11 months 41 (18.5%)   
≥12 months 59 (26.6%)   

Years in current location <1 year 43 (19.4%) 12 (7.0%) 3 (2.1%) 
1–3 years 166 (74.8%) 37 (21.6%) 5 (3.6%) 
3–5 years 4 (1.8%) 63 (36.8%) 13 (9.3%) 
≥5 years 1 (0.5%) 56 (32.7%) 119 (85.0%) 

Population served Inner city 16 (7.2%) 15 (8.8%) 12 (8.6%) 
Urban 79 (35.6%) 52 (30.4%) 57 (40.7%) 
Regional center 55 (24.8%) 42 (24.6%) 36 (25.7%) 
Rural/small town 56 (25.2%) 49 (28.7%) 32 (22.9%) 
Other/missing 16 (7.2%) 13 (7.6%) 3 (2.1%) 

Locum previous 2 years Any 186 (83.8%) 47 (27.5%) 15 (10.7%) 
Rural 62 (27.9%) 29 (17.0%) 11 (7.9%) 

 

 

 

Binomial logistic regression was used to look at the 

interaction between variables and develop a predictive model 

for rural or regional practice. Variables were entered in a 

stepwise manner with a cut-off value of 0.5. Residents who 

participated in a distributed training site were 15 times more 

likely to enter regional or rural practice (Table 2). Among 

the retention subgroup who remained in a single practice 

location for more than 1 year prior to survey, those who 

trained in smaller sites were 36 times more likely to choose a 

rural or regional practice setting than those trained in 

metropolitan sites (95% confidence interval (CI) 12.2–

108.5). Men were more likely to work in regional or rural 

locations although this effect was less pronounced for longer 

term retention. 

Finally, decision tree analysis was used to distinguish between 

subgroups. Overall, the most important distinguishing 

characteristic or predictor variable is site of postgraduate 

training (χ2=66.86, df=1, p<0.001). Although the vast 

majority of those who trained in a metropolitan site had 

urban practice locations, a subgroup of those with some rural 

upbringing were more likely to practice in rural or regional 

settings. (χ2=7.98, df=1, p=0.005). For those who trained 

in distributed sites, gender is a more reliable predictor with 

men more likely to practice in rural/regional settings 

(χ2=5.23, df=1, p=0.022). 
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Figure 2:  Practice location (percentage of graduates) at 2 years post-graduation by site of training, metropolitan 

sites combined; distributed sites combined. 

 

 

 

 
Figure 3:  Practice location (percentage of graduates) at 2 years post-graduation by site of training. Metropolitan 

sites combined; distributed sites combined. Those training in distributed sites were significantly more likely to 

have rural or regional practice settings. 
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Table 2:  Multiple logistic regression. Variables were introduces in a stepwise manner with a cut-off value of 0.5. 

Location of postgraduate training is most predictive of professional practice location with those from 

distributed sites 15 times as likely to enter rural or regional practice. Males are 2.4 times as likely to enter rural 

or regional practice. No other variables reach significance in this model. 

 
Content of 
question 

Response B  
(est. logistic 
coefficient) 

SE Wald DF p Exp(B) (est. 
odds ratio) 

95% confidence interval 
Lower Upper 

Gender Female      1.00 Indicator 
Male 0.874 0.318 7.541 1 0.006 2.397 1.284 4.474 

Age at 
graduation 

Overall   4.996 4 0.288    
24–26      1.00 Indicator 
27–29 0.352 0.680 0.268 1 0.605 1.421 0.375 5.389 
30–32 0.339 0.710 0.227 1 0.634 1.403 0.349 5.646 
33–35 0.228 0.787 0.084 1 0.772 1.256 0.269 5.872 
>35 –0.557 0.743 0.562 1 0.453 0.573 0.134 2.457 

Rural upbringing None      1.00 Indicator 
≥1 year 0.409 0.309 1.759 1 0.185 1.506 0.822 2.757 

Rural 
undergraduate 
training 

Overall   2.851 2 0.240    
None      1.00 Indicator 
1–2 months –0.121 0.384 0.099 1 0.753 0.886 0.417 1.882 
≥3 months 0.651 0.421 2.388 1 0.122 1.917 0.840 4.375 

Postgraduate 
training site 

Metropolitan      1.00 Indicator 
Distributed 2.739 0.389 49.551 1 0.000 15.479 7.219 33.190 

Est., estimated. DF, degrees of freedom. SE, standard error. 

 

 

 

Career decision-making and preparedness for 
practice 
 

Using a Likert scale, with 1 being least important and 5 being 

most important, respondents were asked to rate reasons for 

their current practice location: interesting medicine, lifestyle 

for family, professional lifestyle, preparedness and residency 

experience, financial considerations, spousal work or 

education requirement and life experience in this setting. At 

2, 5, and 10 years the most important of these seven reasons 

given were related to lifestyle, both professionally and for 

family, with residency experience consistently rated fifth 

most important. There were no significant differences 

between those choosing urban rather than regional or rural 

practice. 

 

At each time point the survey also asked respondents to rate 

their overall preparedness for practice in their current setting 

on a scale of 0–100. Regardless of practice location, those 

who trained in distributed sites rated their overall 

preparedness higher at 2 years (80 vs 73, mean difference 

6.5, 95% CI 3.01–9.92, p<0.001), 5 years (81 vs 72, mean 

difference 8.5, 95% CI 3.21–13.77, p=0.002) and 10 years 

(80 vs 72, mean difference 7.7, 95% CI 1.09–14.35, 

p=0.002) post-qualification. 

 

Discussion 
 

Data from the Canadian Medical Association (CMA) and the 

Canadian Post-MD Education Registry, Office of Research 

and Information Services (CAPER-ORIS) shows that roughly 

three-quarters of physicians will stay in the province in which 

they completed their postgraduate education30. Less is known 

about the types of patient populations served. In a 

presentation to the 6th Annual Physician Workforce Research 

Conference, Steve Slade, Vice-President Research and 

Analysis CAPER-ORIS, suggested that as medical education is 

increasingly distributed across multiple training sites 'We 
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need to look further at how training in a variety of clinical 

teaching facilities correlates with eventual practice location.'31 

This research has done just that. The findings of the current 

study support the hypothesis that family physicians will enter 

permanent practice in a location similar to ones in which they 

trained and that location of postgraduate training is the most 

important predictor of eventual practice location. 

 

This may reflect self-selection, as those with some rural 

upbringing were more likely to choose a distributed training 

site and may have chosen it based on an interest in this type of 

practice. In naturalistic studies, such as this, it is difficult to 

know to what degree the actual experience in a training 

location adds to (or subtracts from) that intention. Although 

respondents did not necessarily report that their residency 

was an important consideration in choosing a practice 

location, those from distributed sites were more prepared for 

practice overall, with those from metropolitan programs least 

prepared, particularly for work in a rural or regional setting. 

 

A number of authors refer to a pipeline approach to rural 

physician resources in which rural students are encouraged to 

enter medicine and are provided with both rural 

undergraduate and postgraduate training opportunities32-35. 

The current data supports this pipeline approach, suggesting 

that these factors may be cumulative. Neither rural origin nor 

rural undergraduate training was independently associated 

with rural or regional practice. However, when combined 

with participation in a distributed postgraduate training site, 

these factors were significantly more likely to predict such a 

practice setting. Failing to provide postgraduate training in 

distributed sites could undo the important work of 

admissions and rural undergraduate learning experiences. 

 

Both theoretical and practical explanations can be postulated 

for this. From a practical perspective, the trainees are 

exposed to particular clinical experiences relevant to that 

patient population and practice location. The rural site 

curriculum includes specific training in trauma care whereas 

the St Paul’s site includes rotations in an inner city clinic. 

From a theoretical perspective, situated learning theory 

suggests that a training site provides the context within which 

the resident develops his or her professional identity36,37. The 

majority of clinical medical training for both undergraduates 

and postgraduates has been based on a rotation system, where 

trainees are based in university hospitals and rotate to rural or 

regional centers for specific educational experiences, usually 

1–2 months in duration. Family medicine training provides 

longitudinal, community based clinical experience that allows 

the trainee to develop '… meaningful levels of continuity, or 

responsibility.'38 Family medicine residents in the distributed 

sites of the current study live and work in the rural and 

regional centers, returning to the university setting only for 

very specialized or elective experiences – so-called reverse 

distribution. This allows trainees, and their families, to 

develop roots in these communities – both professional and 

personal. 

 

Postgraduate training programs in other specialties are 

beginning to base trainees in regional centers away from the 

traditional university teaching hospitals39. While requiring 

some exposure to high volume specialized rotations, 

regionally based specialty training provides an opportunity to 

develop the professional and personal roots in non-

metropolitan communities that are hypothesized to increase 

recruitment and retention. Early results of these programs 

show promising association between postgraduate training in 

a distributed regional program and eventual practice in 

northern or smaller communities11. 

 

While not the focus of the current study, it is interesting to 

note the group of physicians who continue to do locums as a 

career path, in addition to or instead of a permanent practice. 

In this study, three-quarters of those still doing locums 

10 years after graduation were doing at least some of these in 

rural areas. Although not necessarily permanently situated in 

rural communities, this subgroup can contribute significantly 

to rural physician resources. 

 

Using an existing data source has both advantages and 

limitations. Extensive longitudinal records could be accessed, 

and volunteer bias, if any, was not influenced by the research 

question. Practice location, a key outcome in the study, was 

based on self-report, which is open to individual 
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interpretation. However, as the data was collected for 

another purpose and respondents were unaware of the 

research question, it is more likely that the inaccuracies 

would be of a random, rather than systematic, nature. The 

analysis was limited by the questions asked and by some lack 

of consistent administration and coding of the survey over the 

years. Demographic and personal background information 

was not collected for the 5- and 10-year cohorts, which 

prevented multivariable analysis of factors related to long 

term practice location. A response rate of 45% is reasonable 

but could be improved. There was a female response bias 

which, coupled with the finding that women in the study 

were more likely to work in cities, may have reduced the 

effect size. Finally, other non-educational factors such as 

regulatory and financial incentives will influence practice 

location and these have not been taken into consideration. 

 

Conclusions 
 

Participation in a distributed postgraduate family medicine 

training site is an important predictor of a non-urban practice 

location. This effect persists for 10 years after completion of 

training and is independent of other predictors of non-urban 

practice including gender, rural upbringing, and rural 

undergraduate training. It is hypothesized that this is due not 

only to a curriculum that supports preparedness for this type 

of practice but also to opportunities to develop personal and 

professional roots in these communities. While well 

established for family medicine, there is also a need for 

research to support the public policy direction of distributed 

postgraduate specialty education to improve geographic 

distribution of all physicians. 
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