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Article title
How rural is rural? Understanding the relationship between the type of rural background of

medical students and their career location intentions

Abstract

Objective: Rural background is associated with greater interest in rural practice. However,
there is no universally agreed definition of ‘rural’ background used in medical school selection.
This study explored the association between definitions of ‘rural’ background and students’

intended career locations.

Design: Prospective cohort study using survey data on career intention, hometown size,

rurality of background, home address, high school, and intended career location.
Setting: University of Auckland, New Zealand (NZ).
Participants: Commencing medical students 2009 to 2017, inclusive.

Main outcome measures: Univariate associations between student background according to
seven definitions of ‘rural’, and three definitions of intended practice location based on
population size: urban intention (>100,000); regional intention (25,000-100,000); rural
intention (<25,000).

Result: The sample size was 1592 students. 27.4% had a rural background by at least one
definition. All definitions of rural background were associated with a greater rural intention.
Applying a restrictive definition of rural (population<25,000) was associated with a higher
likelihood of rural intention, but captured a smaller number of students. There was strong
agreement between the population size of a student’s background and intended practice

location (chi square p<0.0001).

Conclusion: Rural intention varies by definition, but the number of students captured by each
definition is important. Applying a binary or overly restrictive definition may limit interested
students. Medical schools should adopt a definition of ‘rural’ that optimises the number of
eligible students and their propensity to work rurally. Further, alternative ways of identifying

students with rural intentions without a rural background should be explored.

Key words: health need, urban, career choice, socioeconomic, rural, definition, workforce,

medical
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What this paper adds

All rural definitions are associated with a significant increase in intention to work rurally. The
degree to which a rural background is associated with rural career intention varies according
to the definitions used, with the highest association seen for smaller areas. However, there

are fewer students from these areas.

To grow the rural workforce, selecting students from the full range of non-urban backgrounds

may be the best strategy. Identification of urban students with rural intention is also important.

What is already known on the subject

Medical workforce maldistribution and shortages contribute to poorer access to health care in

rural areas.
Rural background is a well-established predictor of rural career intention.

There is a range of definitions of rural used to define student backgrounds or health service

delivery, and a more consistent approach would be useful.
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2 46  Introduction

5 47  As in many other countries, New Zealand (NZ) has an ongoing shortage of rurally based
? 48  doctors. While the geographic variation is most marked for specialists, there is also marked
8 49  variation in general practitioners (GPs) per head of population,’ with fewer in rural areas where
?o 50 GPs are critical to health service delivery. Furthermore, rural practices are more likely to be
n 51 contending with a GP vacancy than urban practices - 35% versus 24% respectively.?
FR

1;' 53 It is well-established in NZ, Australia and internationally®® that a rural background is
16 54  associated with increased medical student interest in rural practice. Given that nearly all
1; 55  medical students graduate and enter some form of medical practice, selection into medical
19 56  school is a critically important first step in rural workforce development. Selection of students
;? 57 from rural backgrounds has been shown consistently to have an effect over and above
;g 58 subsequent rural experiences during the programme and beyond.'® To this end, NZ's two
24 59  medical schools introduced rural origin preferential entry schemes in 2004, quarantining
;Z 60 places for rural medical students coming from areas with fewer than 20,000 inhabitants.'" In

27 61 2012, the University of Auckland changed its definition to a Regional Rural Admission Scheme

62 (RRAS)'™ to align with updated legal definitions of the Auckland City boundaries and to ensure

29
30 63  that students from both regional and rural areas applied for medicine. The goal of the RRAS
31
32 64  was to ‘widen the net’, to ensure that both regional and rural students applied, so that ultimately

33 65  graduates would match the geographic population demographics of NZ. In addition, the RRAS

35 66  made eligibility clearer, as many students who met the previous rural origin preferential entry
g? 67  criteria were applying from rural areas just outside Auckland, which is NZ’s largest city and
38 68  with a very high urban influence. Currently, RRAS-eligible students must originate outside the
4313 69  boundaries of NZ’s major urban areas (Auckland, Wellington, Christchurch, Dunedin, Hamilton
j; 70  or Tauranga), all of which have a population of over 100,000. Over 50 students per year
43 71  (around 20% of the cohort) are admitted to the University of Auckland’s medical programme
j;' 72 through RRAS. Our previous work suggests that almost all Auckland students from a rural
46 73 origin enter medical school through the RRAS pathway.3

47 24

48

49 75 A major challenge in NZ health workforce development is that there is no widely-agreed
ﬁ? 76  definition of rural.2'3-18 We have previously used a population-size cut-off of 100,000 to
gg 77  differentiate between urban and rural areas.® This number aligns with the University of
54 78  Auckland RRAS definition as well as comparable workforce studies which have defined rural
gg 79  as being outside major urban areas, i.e. large towns, inner regional areas, as well as rural and
57 80 remote areas.'® With respect to health care delivery, an urban/ rural boundary definition needs
gg 81 to accurately reflect the needs and contexts of those living at, or close to, the upper limit of

60 3
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‘rural’. For example, many of those in rural areas of high urban influence may work and access
health care in urban areas, or people on the urban fringes may access health care in a rural
setting. Consequently, in NZ the upper limit of ‘rural’ has been proposed as an independent
urban community in which most health services are provided by generalist medical
practitioners, including emergency and inpatient care.' In addition to defining the type of
health professionals, this implies a degree of remoteness?° from major urban centres. Given
the importance of choosing students who will go on to work in these areas, we wished to
understand more about the relationship between medical student backgrounds and rural
intentions, and if a more nuanced method to align student background to community health
needs might be preferable. Specifically, this study aimed to:

1. categorise medical student backgrounds and intentions using a range of definitions of

rural;
2. investigate the associations between the type of rural background and rural intention

for this range of definitions.
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i 97  Methods

5 98 This study used data collected at programme commencement from nine cohorts of University
? 99  of Auckland medical students (2009 to 2017), as part of the Faculty of Medical and Health
8 100  Sciences Health Career Pathways Project. Since 2012, data from these students have also
9

10 101 been included in the Medical School Outcome Database (MSOD) project.2! The University of
n 102  Auckland is an undergraduate entry programme, although a third of the class are graduates
13 103  who enter into Year 2. There are two main priority entry pathways; one for Maori or Pacific
14 104  students and one for rural students. The student proportions entering via these pathways are
16 105 aligned with population proportions.
106

19 107 The survey has been adapted for the NZ setting from that originally designed in Australia for
2 108 the MSOD project?'. One of the original drivers for this project was to understand factors that
22 109 might enhance rural medical workforces. In the survey, there are questions about student
24 110  socio-demographics as well as career intentions. For example, students are asked to identify

111  the settlement size in New Zealand where they have lived in the longest (hometown). The

ég 112  possible responses are:

;2 113 e Major urban centre (population >100,000), e.g. Auckland, Tauranga, Hamilton,
30 114 Wellington, Lower Hutt, Christchurch, Dunedin;

i; 115 e Regional city or large town (pop. 25,000-100,000), e.g. Rotorua, Napier, New
gi 116 Plymouth, Palmerston North, Blenheim, Timaru, Invercargill;

35 117 e Smaller town (pop. 10,000-24,999), e.g. Whakatane, Tokoroa, Taupo, Levin,
g? 118 Masterton, Ashburton, Oamaru, Queenstown;

38 119 e Small community (pop. <10,000), e.g. Huntly, Dannevirke, Gore;

ig 120 e Not applicable [have not lived in NZ or not intending to work in New Zealand].

41 121  These categories are the same as for the question on geographic intention of future practice.
43 122 Other relevant survey data comprises home street and town, high school during final year of

123 secondary education, and whether students self-identify as coming from a rural background.

45

46 124

47 . —
4g 125 Constructing definitions

49 126 A priori we proposed seven rural background definitions for application to this sample.

51 127  Descriptive names appear in parentheses.

gg 128 e R;: Student’s hometown population <25,000 (Rural by population)

54 129 e R, Student’s hometown population <100,000 (Rural-regional by population)

gg 130 e Rj: Student’'s home street lies within a rural area with high, moderate, or low urban
57 131 influence, or in a highly rural/ remote area; (Stats NZ: official)

58

59
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e R;: Student’'s home street lies within an independent urban area, a rural area with
moderate or low urban influence, or in a highly rural/ remote area (Stats NZ: modified)

e R:: Student’s home street lies outside a main urban area, according to the Statistics
NZ Urban/Rural Profiles (Rural home address)

e Rg: Student’s school lies outside the local authority boundaries of the Auckland,
Hamilton, Tauranga, Wellington, Porirua, Hutt, Upper Hutt, Christchurch, or Dunedin
City Councils (Rural-regional school)

e R;: Student self-identified as coming from a rural background (Self-definition)

Both R; and R, are defined according to the profiles published by Statistics NZ.??2 The degree
of urban influence on the area is determined by using usual residence and workplace addresses of
the employed population in the area. The Rj definition, is acknowledged to be problematic in
health services terms as it may misclassify those accessing rural health services.’ R, is a
modification of R; which approximates the definition used in the National Health Committee
report on Rural Health and includes independent urban areas and removes rural areas with a
strong urban influence such as around major cities.’® Unlike Rj, R4 considers independent
urban areas to be rural, and rural areas with high urban influence to be urban, in order to better
reflect these profiles’ urban and rural associations and connections, especially regarding
health outcomes and health service delivery.'® In 2010 it was estimated by the National Health
Committee that the population in the Statistics NZ modified definition R4, was about 882,000
people (22% of the NZ population) with 19% of the total population having to access rural
health care.’® The Rs definition is similar to the current rural admission criteria used by New
Zealand’s other medical school at the University of Otago,!" with R, and R¢ consistent with

criteria used by the University of Auckland in selecting RRAS students."

Students meeting R4, R, or R; definitions could be determined directly from the survey
dataset. Determining whether students met R, R4, Rs, or Rg definitions required
identification of the respective Statistics NZ mesh block (smallest geographic unit for which
statistical data is reported) for student home-street or high school address. These were then
classified as urban or rural according to the 2005 Statistics NZ report New Zealand: An
Urban/Rural Profile.?2 This was accomplished using a range of strategies such as Google
Maps comparison to district maps in the Statistics NZ report; the ‘AddressFinder’ address
verification website; geographic concordance files published annually by Statistics NZ as a
follow-up to its initial report; or the New Zealand Schools Directory [available from:

http://www.bigcities.govt.nz/pdf2001/decile.pdf].
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From the MSOD survey responses, it was possible to define three outcomes for career
location intention:

e |;: Preferred practice location population <25,000 (Rural intention);

e |,: Preferred practice location population 25,000-100,000 (Regional intention).
I+ and I, were combined and termed regional-rural.

e |, Preferred practice location population <100,000 (Regional-rural intention)

Statistical considerations

Counts and proportions were determined for each definition. A Chi Square analysis was
conducted to test the null hypothesis of no association. Statistical significance was set at a
=0.05. The intersection of definitions was generated using the UpSetR package.?® Relative
risks of I4, I, or |4, preferred practice location were calculated for students meeting each of

the rural background definitions compared with all other students.

Ethics

Students gave written informed consent and identifying details were removed prior to analysis.
The University of Auckland Human Participants Ethics Committee granted ethics approval for
the Health Career Pathways Project in 2006 (#018456) and the Medical Schools Outcomes
Database (MSOD) project in 2012 (#022338). Both approvals remain current.
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Results

Response rate

From 2009 to 2017 inclusive, 2096 medical students filled out an entrance survey (response
rate ~92%). International students or students who gave an international hometown were
removed, leaving 1872 domestic students who gave a New Zealand hometown. Of these,
1822 students provided information on the size of town in which they intended to practice. The
study sample was the subset of 1592 students who provided enough information for both their

background and intentions to be classified according to the study definitions.

Student backgrounds

Of the 1592, 1156 (72.6%) met none of the seven definitions of rural, with 436 students
(27.4%) meeting at least one definition of rural (see Table 1). The percentage of students
meeting a rural definition ranged from 6.8% for R; to 21.4% for R,. There were 229 students
(14.4%) meeting at least one of the more restrictive rural definitions (R4, Rs, R4, or Rs). The
overlaps among the seven rural definitions are shown in Figure 1, with 42 students (3%)
meeting all definitions of rural. The commonest pattern was R,-Rs-R; and the second most
common R,-Rg, i.e. not all students meeting the broadest definition see themselves as rural.
On the other hand, there were 44 students who self-identified as rural but who met none of

the other rural definitions.

**Table 1 to be inserted here**

** Figure 1 to be inserted here**

Background-intention associations
For the seven definitions of rural, the associations between background and intention to

practise in rural or regional-rural settings are shown in Table 2.

**Table 2 to be inserted here**

All definitions of rural were associated with a higher likelihood of students intending to work
outside urban areas, whether this is shown as the proportion of students with the intention, or
as a relative risk compared with all other students. Students in categories with more restrictive
rural definitions (R4, Rs, R4, and Rs) were consistently more likely than those with a broader

definition of rural (R, Rs, R;) to express rural intention (I;). Students meeting the broadest
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1

2

2 223 definition (R, population <100,000) still had a relative risk of over 4 for intending to work in a
5 224  rural area < 25,000 compared with all other students.

g 225

8 226  Having identified that there was a differential intention effect based on background, we derived
?0 227  a further definition of background:

1; 228 ® Rigiona: Student’s hometown population 25,000-100,000 (Regional by population)

13 229 Table 3 provides a comparison of the career intentions of this group with Ry and Urban
14 230 students. There is a concordance between background and practice intention suggesting
16 231  students intend to work in an area the size of where they have come from (Chi square p <
232 0.0001). Derived from Table 3, using a restricted definition for rural (<25,000), the sensitivity
19 233  of a rural background for rural intention was 49%, specificity 95%, positive predictive value
2 234 57%, and negative predictive value 92%. If rural is defined more broadly for both background
22 735  and intention (<100,000), the sensitivity was 54%, specificity 92%, positive predictive value
24 236  73% and negative predictive value 83%. If rural is defined broadly for background but narrowly
237  (<25,000) for intention, the sensitivity was 55%, specificity 84%, positive predictive value 33%,
27 238 and negative predictive value 93%. In absolute terms, 45% of those intending to work in a
239 rural area of <25,000 have an urban background, and 211 urban students intend to work in
30 240 regional or rural areas, compared with 90 regional and rural background students intending to
32 241 work in urban areas. In order to have one more student intending to work in rural area of
33 242 <25,000, the number needed to select (NNS) from rural areas <25,000 is two and from
35 243  regional-rural areas is four.

244
38 245 **Table 3 to be inserted here**
a0 246



oNOYTULT D WN =

247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282

Discussion

This study was based on intended career location and background information from 1592
medical students at entry into one NZ university (Auckland) over a nine-year period (2009—
2017). Over a quarter met at least one of the study definitions of ‘rural’, and around 30% of all
students had a non-urban intention. The main hub of the university is located in a city of about
1.5 million people and, since 2004, the medical programme has had a rural entry pathway
through which almost all the rural students are selected.® It should be noted that the criteria
for this rural pathway changed in the fourth year of this nine-year study from being restricted
to smaller geographic areas, to being open to students from outside NZ’s major urban areas
(regional rural). It is against this backdrop that we used information provided by medical
students at the time of selection to better understand which definition(s) of rural might be the
most useful in terms of shaping the future rural workforce, using career location as an

outcome.

There were several major findings:

e First, over 70% of students from a rural background, however defined, expressed an
intention to practice in an area with a population of 100,000 or fewer.

e Second, the degree to which a rural background is associated with rural career
intention varies according to the definitions used for each.

e Third, there was a strong association between population sizes of background and
future practice seen using a three-category classification based on population size,
urban | regional | rural, with 100,000 and 25,000 cut points between them.

o Fourth, some urban students have rural or regional intentions from the outset, and
these outnumber the rural or regional background students who intend to work in urban
areas.

¢ Finally, not all students meeting a rural definition saw themselves as having a rural
background and vice versa.

The results justify the policies of NZ medical schools to have specific pathways to recruit and
select students from a range of rural and regional backgrounds. When rural is defined broadly,
i.e. a population of less than 100,000, our findings are consistent with literature that rural
background students are over three times more likely than urban counterparts to express a
rural intention.?425 In the present study, a rural background, when classified according to the
broader definitions of ‘rural’ (R,, Rs or R;), was associated with 3.6 to 4.4-fold increase in the
likelihood of a rural career intention relative to all other students. However, we found greater
likelihoods of intention to work in an area of 25,000 or fewer in students who met the more

restrictive definitions of ‘rural’ viz. Ry, Rs, R4 or Rs, with relative risks from 4.5 to 7.7. We also
10

Page 10 of 21



Page 11 of 21

1
2
2 283  found students from regional areas intended to return to similar-sized towns or larger, but not
5 284  to smaller areas. The strong relationship between background and location intention runs
? 285  contrary to the findings of McGrail et al, who found little to no relationship between the size of
8 286  doctors’ rural background communities and their future practice locations (for populations
9

10 287  below 100,000) in Australia.” This difference may be explained by their broad definition or
n 288  respective timing of the surveys. McGrail et al studied practising doctors, whereas our
13 289  participants were commencing students who may well change goals and priorities as they
14 290 progress towards practice.” Junior students will be most familiar with their home environment
16 291 and are yet to experience learning and practice in a range of health care settings. There may
292 also be an element of social desirability bias in which students who have been selected
19 293  through a rural entry pathway may feel obligated to signal they intend to return to a similar-
51 294  sized area to practice.

22 295

24 296  An obvious question is to what extent the distribution of health care professional and services
297  must match the distribution of the population. It has been suggested that official definitions of
27 298 rural should give greater weighting to the rurality of small to medium-sized independent urban
299  communities which are geographically distant from large centres.'® There are fewer than 100
30 300 of these centres in NZ,'® yet people in these centres are more likely to be in the lowest
32 301  socioeconomic groups, or to be Maori, each of which is associated with greater health needs.™
33 302  While a small number of these centres has a hospital with a range of specialist inpatient
35 303 services, most are served by primary care doctors and generalist rural health specialists.
304 Indeed, it is this distance from specialist services which is a key defining feature of the
38 305 relatively new scope of practice in NZ, namely Rural Hospital Medicine.?®

a0 306

41 307  For health workforce development, an optimal definition of rural at the time of selection would
43 308 encompass student backgrounds resulting in the highest likelihood of entering rural practice,
309 but still in sufficient numbers, while aligned with the areas of NZ experiencing workforce
46 310 shortages. The more restrictive definitions (R4, R3, R4 or Rs) classified ~5-10% of all students
311  as rural, whereas the broader rural-regional definitions (R,, Re or R;) classified up to 20% of
49 312  students as rural. Not surprisingly, the latter is roughly the proportion of places reserved by
51 313  the University of Auckland for rural-regional students. This issue of scale is important as shown
52 314 by there being 100 students meeting each of the rural or regional definitions with concordant
54 315 rural or regional intentions, but a similar number of urban background students who had rural
316  orregional intentions. We have previously reported that the rural pathway, even when rural is
57 317 defined broadly, may not be fully subscribed.® This, combined with predictions of falling

59 318  numbers of younger people in rural areas'® mean that measures to increase the number of
60 11
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aspirants to medicine from smaller areas may have limited effect. This phenomenon has been
reported by others.?” On the other hand, seeking to increase recruitment from independent
urban areas with generalist health services, as well as students with rural intent from larger

areas may be fruitful.

The degree of overlap in definitions was illuminating. Encouragingly 72% of students meeting
at least one rural definition saw themselves as rural, but some, even from the most restrictive
definitions did not. Some students self-identified as rural but did not meet any other definition.
To fully understand what this means will require an in-depth exploration of the motivations
underpinning these responses. It is possible that a combination of definitions may turn out to
be more predictive of a rural career and these may be useful in refining criteria for rural entry
pathways. For example, a longitudinal study based upon a USA rural medical programme
found that 45% of graduates meeting all three criteria: coming from a rural background; having
a rural career intention, and intending to practise family medicine, were in rural practice three
decades later.? Rural practice was the outcome for 33% of those meeting two criteria and
21% for one. Yet, 12% meeting none of these criteria were working rurally. In that USA study,
‘rural’ meant coming from a rural area or small town versus a non-rural area (city or suburb)?8

which is similar to the R, definition in our study.

While the strengths of our study include large sample size, prospective data collection and
high response rates, there are several limitations. The main limitation is that this study
assessed career location intentions at entry to the programme. As insufficient time has
elapsed to ascertain long term location of practice of participants in this study, we recognise
this is a surrogate measure only. However, we have shown previously that most medical
students have a stable geographical career intention between entry and graduation five
years later.?° Of those who change, more moved towards a rural intention than away from
it.329 Again, this study did not look at longer term practice. Further, in the aforementioned
USA study, the three factors which predicted rural practice were all identifiable at entry.2830
Finally, a longitudinal study of 4028 medical students in Australia, using similar methods to
the present study, found location preference at entry was a strong predictor of actual career
location in PGY1 or PGY3, independent of background.?' A second limitation of this study
was difficulty with home address verification for some students. In the survey, students
provide their hometown street, but not their house number. This made mesh block
identification difficult as many rural roads crossed between Statistics NZ urban/ rural profiles.
As a result, 119 students living on the outskirts of urban or regional centres were excluded
from the final sample of 1592 students. These students could either have more of an urban

12
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influence, or more connectedness to rural areas than those from the centre of a large city.
This further emphasises the challenge of developing a practical definition of the boundary
between urban and rural dwellers. Finally, the study used the size of town rural definitions
that were developed for the MSOD project in the early 2000’s. Nevertheless, they have all
been shown in this study to be predictive of increased rural intention. They also allow
alignment with a three-category classification, metropolitan / regional / rural with cut points
between them - 100,000 and 25,000, that is better aligned with necessary distribution of the

NZ health workforce.'®

While the study was conducted in NZ, our findings may be generalisable to similar
programmes and contexts. Students were enrolled in a medical programme that is based in a
large metropolitan centre with a regional rural preferential selection pathway for about 20% of
its students. This would fall into what Hays considers a Category 1 (metropolitan-based)
medical school.?® Around 30% of Auckland students intended to work outside urban areas.
Regionally-based medical schools may have a higher proportion of students intending to
practice medicine outside of major cities.3? For example, compared with other Australian
programmes, two thirds of James Cook University medical graduates undertook their early
postgraduate training outside a metropolitan centre, and 47% in outer regional centres.®? It is
also worth noting that NZ is smaller than Australia or Canada, and has few areas considered
remote. The finding that students intend to practise in areas with similar characteristics to their
hometown locations is plausible and supports selection of students from a range of

backgrounds in line with health service needs.

Dedicated selection pathways for non-urban students are critically important. This study may
provide assurance that any of a range of definitions of rural may have some effect on the rural
workforce. However, for medical schools who wish to further enhance rural workforce
development, we suggest a more detailed examination of how student background is
associated with career location intentions. There will be an optimal distribution for each school
to find across the range of communities within its sphere of influence. Given the limited supply
of students from small rural areas, students from a range of backgrounds will need to be
recruited and selected. For schools such as Auckland using broader definitions, a
consideration might be to give increased weighting at selection for students from independent
urban towns and more rural backgrounds, based on a greater propensity to return to those

areas. Schools may also explore how to identify urban students with rural intentions.

13
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While outside the scope of this paper, the effect of a rural background may lessen over time,®
but is bolstered by rural immersion experience.' Initiatives during and after medical school
that influence urban background students to take up rural careers, or encourage rural
background students to keep their rural intent rather than moving to urban centres are
important.’®24 Thus, in addition to rural selection pathways, schools must offer placements in
rural contexts, which are ideally built upon in early postgraduate and specialty training
experiences.3?34 Knowledge of the backgrounds and prior intentions of students may help in

selection of students for whom placements may have the greatest career impact.

In conclusion, the present study adds to what is known about definition of rural background,
practice and intention, particularly for programmes with a metropolitan hub. We found a strong
positive association between the rurality of background and practice intention, but also that
some urban students may have rural intentions from the outset. Longer term tracking of
workforce outcomes is needed to establish predictive validity of various rural definitions as
well as criteria for selection to ensure the greatest number of students with predisposition to
rural practice. In the coming years this should be possible through ongoing longitudinal career

tracking and linkages to workforce data.?

14

Page 14 of 21



Page 15 of 21

oNOYTULT D WN =

References
1.

10.

11.

12.

Medical Council of New Zealand. The New Zealand medcial workforce in 2018.
Wellington, New Zealand: Medical Council of New Zealand;2019.

The Royal New Zealand College of General Practitioners. The Royal New Zealand
College of General Practitioners 2017 general practice workforce survey. Part 2:
access to care; GP income; cost of compliance. Wellington The Royal New Zealand
College of General Practitioners;2018.

Poole P, Stoner T, Verstappen A, Bagg W. Medical students: where have they come
from; where are they going? New Zealand Medical Journal. 2016;129(1435):U1435.
Jones M, Humphreys J, Prideaux D. Predicting medical students' intentions to take
up rural practice after graduation. Medical Education. 2009;43(10):1001-1009.
Hogenbirk J, McGrail M, Strasser R, Lacarte S, Kevat A, Lewenberg M. Urban
washout: how strong is the rural-background effect? Australian Journal of Rural
Health. 2015;23(3):161-168.

Somers GT, Jolly B, Strasser RP. The SOMERS Index: a simple instrument designed
to predict the likelihood of rural career choice. Australian Journal of Rural Health.
2011;19(2):75-80.

McGrail M, Humphreys J, Joyce C. Nature of association between rural background
and practice location: a comparison of general practitioners and specialists. BMC
Health Services Research. 2011;11(1):63.

Owen J, Conaway M, Bailey B, Hayden G. Predicting rural practice using different
definitions to classify medical school applicants as having a rural upbringing. Journal
of Rural Health. 2007;23(2):133-140.

Budhathoki S, Zwanikken P, Pokharel P, Scherpbier A. Factors influencing medical
students’ motivation to practise in rural areas in low-income and middle-income
countries: a systematic review. BMJ Open. 2017;7.

O'Sullivan BG, McGrail MR. Effective dimensions of rural undergraduate training and
the value of training policies for encouraging rural work. Medical Education.
2020;54(4):364-374.

Poole P, Moriarty H, Wearn A, Wilkinson T, Weller J. Medical student selection in
New Zealand: looking to the future. New Zealand Medical Journal.
2009;122(1306):88-100.

University of Auckland. Regional rural admission scheme.

https://www.auckland.ac.nz/en/fmhs/study-with-us/application-and-

admission/admission-schemes/regional-rural-admission-scheme.html. Accessed 11
April 2019.

15


https://www.auckland.ac.nz/en/fmhs/study-with-us/application-and-admission/admission-schemes/regional-rural-admission-scheme.html
https://www.auckland.ac.nz/en/fmhs/study-with-us/application-and-admission/admission-schemes/regional-rural-admission-scheme.html

oNOYTULT D WN =

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

Page 16 of 21

National Health Committee. Rural health: challenges of distance, opportunities for
innovation. Wellington, New Zealand2010.

Ministry of Health. Urban—rural health comparisons: key results of the 2002/03 New
Zealand health survey. Wellington: Ministry of Health;2007.

Fearnley D, Lawrenson R, Nixon G. ‘Poorly defined’: unknown unknowns in New
Zealand rural health. New Zealand Medical Journal. 2016;129(1439).

Statistics New Zealand. Urban/rural geography: consultation on proposed
characteristics. Wellington, New Zealand2008.

Wong D, Nixon G. The rural medical generalist workforce: the Royal New Zealand
College of General Practitioners’ 2014 workforce survey results. Journal of Primary
Health Care. 2016;8:196—203.

Tuawhenua M. Health of rural Maori. Wellington: Ministry of Health;2012.

Playford D, Ngo H, Gupta S, Puddey IB. Opting for rural practice: the influence of
medical student origin, intention and immersion experience. Medical Journal of
Australia. 2017;207(4):154-158.

Hays R. The utilisation of the health care system for authentic early experience
placements. Rural and remote health. 2013;13:2328.

Poole P, Wilkinson T, Bagg W, et al. Developing New Zealand’s medical workforce:
realising the potential of longitudinal career tracking. New Zealand Medical Journal.
2019;132(1495).

Statistics New Zealand. New Zealand: an urban/rural profile. Wellington: Statistics
New Zealand;2005.

Lex A, Gehlenborg N, Strobelt H, Vuillemot R, Pfister H. UpSet: visualization of
intersecting sets. IEEE Transactions on Visualization and Computer Graphics.
2014;20(12):1983—-1992.

Playford D, Puddey I. Interest in rural clinical school is not enough: participation is
necessary to predict an ultimate rural practice location. Australian Journal of Rural
Health. 2017;25(4):201-218.

Rabinowitz H, Diamond J, Markham F, Santana A. The relationship between
matriculating medical students' planned specialties and eventual rural practice
outcomes. Academic Medicine. 2012;87(8):1086-1090.

Nixon G, Blattner K. Rural hospital medicine in New Zealand: vocational registration
and the recognition of a new scope of practice. New Zealand Medical Journal.
2007;120(1259):U2654.

Tolhurst H, Adams J, Stewart S. An exploration of when urban background medical
students become interested in rural practice. Rural & Remote Health. 2006;6(1).

16



Page 17 of 21

oNOYTULT D WN =

28.

29.

30.

31.

32.

33.

34.

Rabinowitz H, Diamond J, Markham F, Santana A. The relationship between entering
medical students' backgrounds and career plans and their rural practice outcomes
three decades later. Academic Medicine. 2012;87(4):493-497.

Kent M, Verstappen A, Wilkinson T, Poole P. Keeping them interested — a national
study of factors that change medical student interest in working rurally. Rural &
Remote Health. 2018;18(4).

Rabinowitz HK, Diamond JJ, Markham FW, Santana AJ. The relationship between
entering medical students' backgrounds and career plans and their rural practice
outcomes three decades later. Academic Medicine. 2012;87(4):493-497.

Herd M, Bulsara M, Jones M, Mak D. Preferred practice location at medical school
commencement strongly determines graduates' rural preferences and work locations.
Australian Journal of Rural Health. 2017;25(1):15-21.

Woolley T, Ray R. Effectiveness of regional medical schools in attracting and
retaining students for early-career practice in the local area: both now and in the
future: The James Cook University experience. Australian Journal of Rural Health.
2019;27(2).

Sen Gupta T, Murray R, Hays R, Woolley T. James Cook University MBBS graduate
intentions and intern destinations: a comparative study with other Queensland and
Australian medical schools. Rural & Remote Health. 2013;13(2):2313.

Rourke J, Asghari S, Hurley O, et al. Does rural generalist focused medical school
and family medicine training make a difference? Memorial University of
Newfoundland outcomes. Rural & Remote Health. 2018;18(1):1-20.

17



oNOYTULT D WN =

Tables

Table 1. Number and percentages of students meeting rural definitions, compared with

urban. The percentage exceeds 100% as students may meet more than one rural definition.

Definition Description No. of students | % of all students

R; Rural by population 174 10.9
R, Rural-regional by population 341 21.4
R Stats NZ: official 109 6.8
R, Stats NZ: modified 131 8.2
Rs Rural home address 176 11.1
Rs Rural-regional school 295 18.5
R; Self-identified 316 19.8

Meet no rural definition 1156 72.6
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1
2
Z Table 2. Relationship of practice intention with background. Relative risk is for the outcome
5 compared with all students not meeting the background definition.
6
7 Background l4 : rural practice (pop. I, . regional practice (pop. I +l; : regional-rural
8 <25,000) 25,000 — 100,000) practice (pop. <100,000)
9 - -
10 Rglatlve R?Iatlve Relative risk
risk vs risk vs vs Urban
0,
" Definition Noé)]s %) Proportion baclf(rbr?:md Proportion baclf(rbrir:md Proportion | background,
12 of rural intending g intending ar intending Rural
13 students , Rural , Regional . t
. - g . intending
14 intending intending
students
15 students students
16 [95% CI] [95% CI] [95% CI]
17
R:: Rural 174 7.69 [7.46 - 1.33[1.02 - 3.40 [3.28 -
18 by pop. | (10.9) 0.57 7.91] 0.21 1.65] 0.78 3.52]
19
<
20 (<25,000)
21 R,: Rural-
R 341 4.55[4.30 - 4.224.01 - 4.36 [4.23 -
22 regional (21.4) 0.33 4.79] 0.40 4.44] 0.74 4.50]
23 by pop.
24 (<100,000
25 )
26 Rs: 4.48 [4.23 - 1.87 [1.55 - 2.94[2.80 -
57 Stat_sl_\lZ. 109 (6.8) 0.47 4.73] 0.28 2.20] 0.75 3.07]
28 official
R4:
29 StatsNZ: | 131(8.2) | 054 >87 g’g'?“ - 0.24 199 [912']27 - 0.79 2 %?7 -
30 modified ' ' '
31 Rs: Rural
176 5.32[5.09 - 1.86 [1.58 - 3.15[3.02 -
32 by (11.1) 0.47 5.55] 0.27 2.13] 0.74 3.28]
33 address
34 R¢: Rural-
R 295 3.41[3.17 - 433[4.12 - 3.89[3.76 -
35 regional (18.5) 0.31 3.66] 0.43 4.54] 0.74 4.03]
36 school
37
R;: Self- 316 5.52 [5.28 - 2.59[2.37 - 3.64 [3.50 -
38 definition | (19.8) 0.38 5.77] 0.32 2.81] 0.69 3.77]
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Table 3. Comparison of background population and intended size of town of practice. The

concordance of backgrounds and intentions is shown in the grey squares (population).

I1: rural practice | [,: regional practice
Urban intention
Background intention intention
(>100,000)
(<25,000) (25,000-100,000)
No.
o students No. intending No. intending No. intending

Definition

(% of (% of row) (% of row) (% of row)

total)
R;: Rural

174 (10.9) 100 (57.5) 36 (20.7) 38 (21.8)
(<25,000)
Rregional:
Regional
167 (10.5) 14 (8.4) 101 (60.5) 52 (31.1)
(25,000-
100,000)
Urban 1251
92 (7.4) 119 (9.51) 1040 (83.1)

(>100,000) (78.6)
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1

2

3 Figures

2 9

5

6 Figure 1. Patterns of overlap of rural definitions from most frequent to least. For full
; descriptions of R4-R; refer to Table 1.
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