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A B S T R A C T   

The purpose of this research is to investigate the extent to which Australia’s northern cities have become 
increasingly important mediators of migration of nurses and general practitioners (GPs) to the regional north 
since the 1980s. Over that period, national and provincial policy has focused on ‘regionalisation’ of health 
workforce development, including creating education and training infrastructure outside of metropolitan areas. 
This paper hypothesises that the effectiveness of regionalisation in northern Australia should be reflected in an 
increased net flow of GPs and nurses from northern cities (which are the hubs of education and training) to the 
regional north. Data from the seven Australian Census between 1986 and 2016 are used to model changing 
patterns of migration. Overall, there was limited evidence of substantial change in migration patterns, although 
for GPs there was a reduction in migration from the key metropolitan source markets (Brisbane and Adelaide) 
matching an increase in supply from northern cities. Northern cities have consistently been the source of about 
one quarter of new nurse and GP migrants to the regional north, but the regional north has become a much less 
favoured destination for professionals leaving northern cities as cities’ populations have grown much faster than 
regional populations. Net flows have remained small and for nurses have favoured the cities while for GPs 
favoured the regional north. The paper concludes that, while there is limited evidence of increased ‘spillover’ of 
labour from the cities to the regional north, there is also no evidence of the cities increasingly ‘spongeing’ 
regional labour. Cities and regional migration systems may be increasingly disconnected as labour demands 
diverge, but new connections are being created with the rest of non-metropolitan Australia. The research is the 
first to analyse health professional migration over such a long period, and contributes to the debates about the 
roles of cities in sparsely populated areas in the development of their rural and remote hinterlands.   

1. Introduction 

Health workforce policy in Australia since the late 1980s has 
increasingly focused on ‘regions’ growing their own pools of pro-
fessionals including general practitioners (GPs) and nurses. Nurse edu-
cation has shifted from hospital-based (and geographically dispersed) to 
university based (concentrated in larger regional centres and metro-
politan areas). In contrast, GP education and training has become 
increasingly de-centralised, with the establishment of medical schools at 
regional universities, long-term rural placements and national policy for 
50% rural GP training. Regionalisation policies are based on evidence 

that health professionals who are exposed to rural practice during their 
education and training are more likely to select rural practice locations 
(Kumar and Clancy, 2020). Retention may also be improved by the 
provision of ‘local’ professional support and career development op-
portunities (Cosgrave et al., 2019). 

Challenges for regionalisation strategies are to attract sufficient 
workers to the region (or develop them from within the existing popu-
lation) and then support sufficient distribution across the region. These 
challenges may be particularly acute in sparsely populated areas like the 
north of Australia (see Fig. 1) which have relatively high demand for 
health professionals, but small populations and limited health 
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infrastructure (Carson et al., 2016). That infrastructure tends to be 
focused in a few large cities, and there are substantial demographic, 
economic, cultural and environmental differences between the cities 
and rural and remote ‘hinterlands’. Northern cities may not only 
struggle to provide labour for the regional north, they may even attract 
workers away from there (Carson, 2011). 

The purpose of this research is to examine the extent to which Aus-
tralia’s northern cities have contributed to developing nurse and GP 
workforces in the regional north since the 1980s. Effective region-
alisation policies should result in increased net flow of workers from 
northern cities to the regional north. There may also be increased ex-
change of workers between the regional north and non-metropolitan 
Australia as regionalisation creates a national concept of ‘rural prac-
tice’ (Strasser et al., 2016). 

The research is novel in examining changes in GP and nurse work-
force development over such a long period of time, in focusing on 
northern Australia, and in comparing the experiences of nurses and GPs. 
While the empirical research is specific to Australia, the Australian 
experience is likely to be of interest for other ‘norths’ in high income 
countries where the human geography follows a similar pattern of few 
but relatively large cities and very sparsely populated hinterlands with 
long histories of difficulty in recruiting and retaining health pro-
fessionals (Carson et al., 2016). 

1.1. Northern Australia: cities and ‘hinterlands’ 

‘Northern Australia’ politically consists all of Australia that is north 
of the Tropic of Capricorn, plus the remainder of the Northern Territory 
(Irving 2014). About 1.5 million people live in the north, including 

nearly 300 000 Indigenous people. The north is typically represented as 
sparsely populated, but nearly 800 000 people live in or on the outskirts 
of the five largest cities – Townsville (in excess of 200 000 residents), 
Cairns (170 000), Darwin (150 000), Rockhampton and Mackay (120 
000 each). Only six other settlements have more than 10 000 residents 
(Emerald, Broome, Port Hedland c. 15 000; Karratha, Mount Isa c. 20 
000; and Alice Springs, c. 25 000). 

This research excludes the Western Australian part of northern 
Australia which has no large cities. While there is infrastructure for the 
education, training and support of nurse and GP workforce in northern 
Western Australia (Playford et al., 2019), it is not city focused in the way 
it is in Queensland and the Northern Territory. Even so, there is 
considerable diversity in environment, economy, and demography 
within our part of northern Australia. The four large cities in Queensland 
are situated on or near the coast, and are surrounded largely by agri-
cultural land. Further inland, agriculture turns to broad acre pastoralism 
and mining. In the Northern Territory in particular, pastoral and mining 
settlements sit alongside Indigenous communities. From south to north, 
northern Australia becomes progressively more tropical, and from coast 
to centre, it becomes increasingly arid (Bolleter, 2018). 

Each of the northern cities has a different set of ‘regional’ adminis-
trative responsibilities, with Darwin being the capital city of a provincial 
jurisdiction (albeit one with limited autonomy), Townsville recognised 
as the ‘capital of north Queensland’, and Cairns and Rockhampton 
having more limited responsibility for areas to the ‘Far North’ (Cairns) 
and central west (Rockhampton). Mackay has limited regional ‘reach’, 
and is alternatively positioned within the North (Townsville) or Central 
(Rockhampton) districts. However, as a collection of cities, the five exert 
enormous influence over the development of northern Australia, and are 

Fig. 1. ‘Northern Australia’ study region (refer Methods). 
Source: created by the authors 
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home to the major hospitals, transport infrastructure, mineral and gas 
processing facilities, government agencies, and universities. 

Northern Australia has been compared to ‘norths’ of other high in-
come countries in Europe and North America (Taylor, 2016). Many of 
these have a small number of relatively large cities which dominate 
demographically and politically. Examples include Iceland and Rey-
kjavik, northern Norway and Tromsø, northern Sweden and Umeå and 
Luleå, Newfoundland and Labrador and St. John’s, Northern Ontario 
and Sudbury and Thunder Bay, and Alaska and Anchorage. A growing 
body of literature contends that the demographic and geographic 
characteristics of norths like these give rise to a shared experience of 
economic and demographic development that is different from other 
regions in their own countries. These norths are distant from ‘southern’ 
metropoles and seats of government, situated within harsh environ-
ments (hot or cold) and contending with populations outside the city 
that are widely dispersed and often economically and culturally distinct 
from those in the cities. There are concerns that ‘rural’ health profes-
sional education models face particular challenges in ‘the north’ as a 
result of this ‘disconnectedness’ (Carson et al., 2011; Strasser, 2016; 
Schoo et al., 2016). 

1.2. ‘Regionalisation’ to improve the recruitment and retention of rural 
health professionals 

Recruitment and retention of labour in the norths of high income 
countries is a persistent problem not restricted to the health sector. In 
recent years, there have been studies published about challenges facing 
a variety of sectors and professions including in health (Carson et al., 
2016), education (DeFeo et al., 2016), tourism and the arts (Viken et al., 
2021), engineering and construction (Karimi et al., 2017), and forestry 
(Wikström and Sténs, 2019) among others. The northern contexts 
considered in these studies have included the European Arctic and 
sub-Arctic, northern Canada and Alaska, as well as Australia. The 
importance of ‘the north’ (compared to other rural contexts) in framing 
labour challenges has been consistently summarised in terms of distance 
to potential sources of labour, and difficult working and living condi-
tions arising from social, demographic and environmental conditions 
(Guimond and Desmeules, 2019). 

The Australian Government Vision for Developing Northern Australia 
(Irving 2014) includes a strong statement on improving the recruitment 
and retention of health professionals, and the Cooperative Research 
Centre for Developing Northern Australia has recently released a Health 
Service Delivery Situational Analysis which outlines a research and policy 
agenda to this end (Edelman et al., 2020). 

The recruitment and retention of health professionals to work in 
rural and remote areas is a persistent problem globally. A recent sys-
tematic review by Puja Verma et al. (2016) relating to GP workforce 
found mixed evidence of the effectiveness of financial incentives and 
marketing initiatives in resolving the problem. For example, a review by 
Russell et al. (2021) found that return-of-service initiatives (a period of 
rural service to compensate for student loans or preferential licensing) 
had variable impacts on rural retention depending on the nature of the 
intervention. Evidence is also mixed for the effectiveness of ‘rural 
exposure’ and ‘rural centred’ strategies. Rural exposure is a term used in 
the rural health literature to refer to any period of time spent during the 
life course of a health professional in any type of rural location. Rural 
centred strategies include recruiting rural origin students to medical 
schools, and undergraduate medical student placements and post-
graduate training in rural areas. While these strategies are accepted as 
playing a role in increasing rural recruitment and retention, no single 
strategy (based on length of ‘exposure’, nature of recruitment, type of 
postgraduate training) has been conclusively shown to drive recruitment 
and retention (Holst, 2020). The conclusion of this and similar reviews is 
that rural-centred strategies work as a collective of initiatives. Similar 
conclusions have been reached regarding other health professionals 
(Fisher and Fraser, 2010; MacQueen et al., 2018). 

Rural health workforce research has not yet articulated exactly how 
changing the behaviour of individuals through rural-centred strategies is 
expected to change the overall geographic distribution of health pro-
fessional workforces (Wakerman and Humphreys, 2013). Workforce 
planning which addresses the distribution of professionals within a 
broader region is rare, with the risk of favouring the larger population 
centres (McGrail et al., 2018). Regionalisation strategies may lead to a 
larger pool of potential rural workers or may simply change (and even 
reduce) the constitution of the pool. It should also be acknowledged that 
regionalised higher education (in health professions and more broadly) 
is not only about developing ‘home grown’ labour, but provides path-
ways to economically successful out-migration for youth who might 
otherwise be unable to access higher education services (Fray et al., 
2020). In this way, regionalisation of health professional workforce 
development may stimulate out-migration which might be an unin-
tended policy consequence, but have substantial benefits for the in-
dividuals involved. 

Rural-centred workforce strategies have led to two types of ‘region-
alisation’. The first is the creation of geographies of workforce devel-
opment within which strategies are implemented. In medical education, 
for example, medical schools claim territories within which they create 
rural placements for students, recruit and train GP educators and focus 
research. Similarly, GP ‘Regional Training Organisations’ operate within 
borders that imply some level of internal complementarity. Beyond the 
medical profession, regional boundaries specifically for workforce 
development are often less formal, but becoming increasingly central to 
workforce policy (Crettenden et al., 2014). 

The second type of regionalisation is the creation of the concept of 
‘rural practice’ which unites particular types of regions (Roots and Li, 
2013). The concept is reinforced by professional associations, accredi-
tation bodies (such as the Australian College of Rural and Remote 
Medicine; CRANAplus), curriculum guidelines, student rural health 
clubs, scholarship schemes, data collection and reporting at provincial 
and national levels, lobby and advocacy groups and other communities 
of practice (McGrail and O’Sullivan, 2020). There has been some criti-
cism that regionalisation of this type may effectively exclude or 
discourage non-participants from entering rural practice (Lee et al., 
2011), but there is also evidence that privileging ‘rural practice’ ad-
dresses some of the historical concerns about lack of professional status 
and professional support (Malatzky and Bourke, 2016). 

1.3. Regionalisation of nurse and GP workforce development in northern 
Australia 

The role of ‘remote area nurse’ (RAN) has been developed across 
Australia, and large proportions of RANs work in Queensland and the 
Northern Territory (Lenthall et al., 2015). This sub-group of nurses is 
specifically targeting improved distribution in communities such as the 
regional north. In both jurisdictions, nurse workforce programs are 
administered within health districts or regions. At the time of writing, 
Queensland had 11 non-metropolitan districts (eight of which can be 
considered to be in northern Australia), while the Northern Territory 
had 6 regions, albeit with greater central control. 

National medical workforce policy since 2017 has included support 
for ‘regional training hubs’, whose primary responsibilities relate to 
identifying and responding to regional workforce needs (Cuesta-Briand 
et al., 2020). Critically, these hubs are intended to contribute both to 
growing the workforce for the region as a whole, and addressing issues 
of maldistribution within the regions, particularly urban-rural maldis-
tribution. There is also an initiative to nationalise Queensland’s Rural 
Generalist Pathway program, which aims to develop advanced skills 
among practitioners wanting to work in smaller rural communities 
(Worley et al., 2019a, 2019b; Bond and Chong, 2020). 

There have been substantial differences in rural and remote work-
force development for nurses and GPs in northern Australia. Prior to the 
late 1980s, nurse education was based in hospitals, including primary 
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care-focussed facilities in relatively small communities (Russell, 1990). 
This positioning of nursing as a ‘rural profession’ changed with the 
transition to university-based nurse education in the early 1990s. 
University-based education was initially provided at the main campuses 
of the northern Universities – in Rockhampton, Townsville and Darwin – 
but has since been offered in the other northern cities, and partially at 
least in some smaller locations such as Mount Isa and Alice Springs. 
Clinical placements allow nursing students to spend periods of time in a 
large number of rural and remote communities (including outside of 
northern Australia), but classroom education is still largely focused in 
the campus cities. 

In contrast, prior to the establishment of a medical school at the 
University of Newcastle in 1978, undergraduate medical education 
could only be undertaken in one of Australia’s six metropolitan cities 
(excluding Darwin and the national capital, Canberra) (Geffen, 2014). 
Further decentralisation of medical education did not occur until the 
early 1990s with the University of Sydney opening a clinical school in 
Canberra, and the University of Queensland (based in Brisbane) doing 
likewise in Townsville. The latter program was taken over by James 
Cook University in 2000. Starting in 1997, medical students at Flinders 
University (Adelaide) could spend two years of their undergraduate 
training in Darwin, where by 2011 it was possible to undertake the 
entire four year graduate medical degree (Worley et al., 2019a, 2019b). 
James Cook University also began delivering parts of its medical pro-
gram in Darwin in the 1990s, and continues to do so today. The Uni-
versity of Queensland continues to have a presence in northern 
Australia, centred around its Rural Clinical School in Rockhampton. 

Shortfalls in education and training positions for nurses and GPs in 
northern Australia have historically been addressed by institutions 
based in Brisbane (with a focus on supply to northern Queensland) and 
Adelaide (with a focus on supply to the Northern Territory). However, 
post-graduate education and training for GPs has become increasingly 
decentralised, with 50% of places offered through the Australian Gen-
eral Practice Training Program being in ‘rural’ locations since 2001, 
with evidence of good distribution of the training in rural Queensland. A 
challenge to the retention of rural nurses has been a lack of post- 
graduate training opportunities in rural and remote areas Bennett 
et al. (2012). 

The past two decades have seen substantial increase in the size of the 
nurse and GP populations across Australia, responding to changing 
health service needs and national population growth. Workforce growth 
in northern Australia has been further boosted by new employment 
opportunities emerging from regionalisation, initiatives like the North-
ern Territory Emergency Response (increasing service delivery to 
remote Indigenous communities starting in 1997) and the construction 
of new and expanded hospitals and other infrastructure (mostly in the 
cities) (Russell et al., 2017). Internationally trained health professionals 
have been key in facilitating nurse and GP population growth (O’Sulli-
van et al., 2019). Immigration policy focuses on encouraging (and even 
mandating) immigrant practitioners to work in rural and regional areas. 
In more recent times, the national government has been trying to reduce 
reliance on internationally trained professionals (Cooper et al., 2020). 
Both nursing and general practice, however, remain on Australia’s 
skilled occupations list which facilitates migration of people with 
particular qualifications (Golebiowska, 2016). 

1.4. A migration perspective on regionalisation 

The impacts of regionalisation policies in northern Australia should 
be observable in changes in the migration patterns of GPs and nurses, 
but may be different for each profession (Carson et al., 2010). Prior to 
university-based education, the expectation was that many nurses would 
not need to migrate (or at least to migrate long distances) to enter the 
profession. For university-based nurse education to benefit the regional 
north, migration from northern cities to the regional north would need 
to increase, whether this involve return migrants (who left as students 

and returned as nurses) or new entrants. In contrast, GP migration rates 
in to the regional north prior to the early 2000s would be expected to be 
high, as no new entrants could be developed locally. But migrants would 
most likely come from distant (metropolitan) centres, rather than the 
cities of the north. In more recent times, migration from northern cities 
to the regional north should have increased as new GPs have undergone 
substantial periods of their development in those cities. 

Previous research (Carson et al., 2017) has found that Australian GPs 
were substantially less likely than other professionals to migrate from 
urban to rural areas. The study did not include nurses specifically, but 
‘other health professionals’ were also somewhat less likely than educa-
tion and legal professionals to move from urban to rural areas. Inter-
estingly, both GPs and ‘other health professionals’ were more likely than 
other professionals to move from metropolitan to regional urban centres 
(including the cities of the north). This suggests that attracting GPs and 
nurses to northern cities may be easier than dispersing them to the 
regional north. The study did not examine how GP or health professional 
migration may have changed over time. 

There has been no study of the domestic migration patterns of nurses 
in Australia. In contrast, there is a body of literature about domestic 
migration patterns of GPs (recently summarised by McGrail and Hum-
phreys, 2015), although with little focus on northern Australia. Northern 
Australia research focuses almost exclusively on GPs in training and 
early career. James Cook University’s medical school claims that a high 
proportion of its students and graduates have been recruited from within 
northern Australia, and remain in the north at least immediately after 
graduation (Woolley et al., 2017). The Northern Territory Medical 
Program (Flinders University) has only had a few graduating classes, but 
also focuses on recruitment from within the north, and expects gradu-
ates to remain in the north for post-graduate training (Worley et al., 
2019a, 2019b). A recent paper from the University of Western Austral-
ia’s rural clinical school (Playford et al., 2019) showed both that a high 
proportion of post-graduate trainees were in rural locations across 
Australia, and that 2/3rds of those were in rural Western Australia. 
There was some further distribution of graduates across the rest of 
northern Australia suggesting a complementarity within the north. 

The empirical evidence of the effectiveness of regionalisation for 
both GPs and (especially) nurses in the regional north of Australia is 
weak. There is, however, a growing body of literature looking at the 
(migration) relationships between ‘northern’ cities and rural and remote 
‘hinterlands’ across the high income world, including in Australia. That 
literature suggests that three outcomes may emerge from city-regional 
relationships. There is no consensus in the literature as to which of 
these outcomes is most pervasive over the long term, or under what 
conditions each outcome might result. Our study will thus observe 
which pattern(s) emerge and what changes in migration flows might 
mean for the future of northern health workforce policy.  

1. Attracting enough people to northern cities will ultimately result in a 
‘spillover’ of labour to the remainder of the region (Westin, 2015). 
Efforts should focus on developing the cities first because it is easier 
to ‘induct’ people to the north in these locations than in more remote 
places;  

2. Positioning cities at the centre of northern development leads to a 
draining of regional human capital as northern cities ‘sponge’ labour 
from the surrounding regions to meet their own resource needs 
(Argent et al., 2008). This leads to a competition between cities and 
regions and a risk that investment will focus on and benefit the city at 
the expense of the region; and  

3. Human capital development in the north is likely to occur distinctly 
for metropolitan centres and regional areas because there is a 
‘disconnect’ between capital needs in and outside of the city (eco-
nomic activities are different, for example) (Carson, 2011). This has 
been postulated for GPs, for example, as a result of the substantial 
differences in city and ‘remote’ work environments in the north 
(Strasser, 2016). 

D.B. Carson et al.                                                                                                                                                                                                                               



Journal of Rural Studies 91 (2022) 98–107

102

2. Methods 

Data were drawn from each Australian Census of Population and 
Housing since 1986, giving seven data points (1986, 1991, 1996, 2001, 
2006, 2011, 2016). For the most recent three Census, data were down-
loaded directly from the Australian Bureau of Statistics Tablebuilder 
database (https://www.abs.gov.au/websitedbs/censushome.nsf/home/ 
tablebuilder). The remaining data were made available upon request by 
the Australian Bureau of Statistics consultancy service. A single table 
was extracted for each Census including –  

• Occupation (as wafer) – separately identifying “General Practitioners 
and Resident Medical Officers” (here referred to as “GPs”, 
“Midwifery and Nursing Professionals” (“nurses”) and the total 
population. Occupations have been classified according to the 
Australian and New Zealand Standard Classification of Occupations 
(ANZSCO).;  

• Place of usual residence on Census night;  
• Place of usual residence five years’ prior to Census night. 

Combining the two place of residence measures meant that the 
modelling was of migration between 1981 and 1986; 1986 and 1991 and 
so on. 

It is important to note that this research is not longitudinal (where 
data are collected over time are linked to the same individuals) but time- 
series in nature (Molenaar, 1997). Each census ‘stands on its own’ in 
terms of key definitions and has its own data quality issues, including 
census undercount and non-response bias. A number of issues arise from 
using this particular set of Census. The first is that of changes in 
geographical units, which are discussed in detail in the Supplementary 
Material. Most impactful here is the expanding of units considered to be 
‘cities’ over time, and the subsequent shifting of population from what 
would have been considered ‘non-city’ at one Census to ‘cities’ in the 
subsequent Census. Conceptually, we see this overall as a strength of the 
method, with each census analysis including a contemporary perspec-
tive of what is ‘the city’ as a social rather than a strictly geographic 
entity. The most substantial change in geography occurred with the 
creation of a new geographical standard for the 2011 Census (Peters 
et al., 2016), meaning that some caution needs to be taken interpreting 
changes between 2006 and 2011. However, our analysis suggests a very 
small impact on the geographical distribution of the nurse and GP 
populations (although a substantial impact on the total population). 

Census data have been previously used to analyse health workforce 
geography in Australia (Johnston and Wilkinson 2001; Joyce and Wolfe 
2005, Carson et al., 2017) despite a number of limitations. Key issues in 
addition to changes in geographic classification include identification of 
occupation (the Census is self-identified rather than drawing on pro-
fessional registers) and suppression of data where there are very small 
numbers of respondents. Critically for this study, the Census only allows 
summarising of a single migration step (although recent methodological 
development open the possibility of two-step analysis (Thurmer et al., 
2019). As a result, we cannot distinguish between forms of migration 
(return migration, step migration, onward migration and so on) which 
might be really important in understanding who it is that is moving to 
the regional north (people ‘returning home’, for example). Further 
research is required to assess the extent to which two-step analysis or 
other methodological approaches could cast light on these patterns. 

Place of usual residence was defined at Statistical Area Level 3 (SA3) 
for the 2011 and 2016 Census and Statistical Subdivision (SSD) for 
earlier Census. These geographic entities are broadly intended to mimic 
administrative agglomerations such as health, education or natural 
resource management districts (Peters et al., 2016). Two geographical 
units were created within northern Australia. The first was ‘northern 
cities’ which included the SA3s/SSDs for Darwin (four SA3s/SSDs), 
Cairns (two), Townsville (two), Mackay and Rockhampton (one each). 
The second was ‘regional north’ which included 17 SA3s (15 SSDs in 

earlier Census) identified in Fig. 1. 
The remainder of Australia was divided into ‘metropolitan centres’ 

which included the greater capital city region for each State and the 
Australian Capital Territory and ‘non-metropolitan Australia’ which 
included the remaining SA3s/SSDs across all of Australia. Migration 
from the metropolitan centres of Brisbane and Adelaide was analysed 
separately to that from other metropolitan centres because of their 
historical links to the north. 

Analysis was based on a six unit migration model describing move-
ments between the regional north, northern cities, Brisbane and Ade-
laide (combined), other metropolitan centres, and other regional 
Australia. The sixth unit was ‘outside Australia’ which was only included 
in in-migration analysis (the Census does not record people who move 
out of Australia). A migration event occurred if a Census respondent 
indicated that they lived in one of these units on Census night, and a 
different unit five years prior to Census night. A limitation in this 
analysis is that the data only show the respondent’s occupation on 
Census night, and their occupation five years prior is unknown. For 
example, a GP living in the regional north in 2016 who had lived in a 
northern city in 2011 was not necessarily working as a GP in 2011. 

In-migration rates were calculated as the number of in-migrants to a 
geographic unit over the five year period as a proportion of the popu-
lation of that unit at the end of the period. Out-migration rates were the 
number of out-migrants from a region during the period as a proportion 
of the total population at the end of the period. Net migration was the 
(domestic) in-migration rate minus the (domestic) out-migration rate for 
a period. Turnover was the (domestic and international) in-migration 
rate for the period plus the (domestic) out-migration rate for the 
period. Retention rates were the percentage of the end period population 
which neither moved in nor out of the unit during the period. ‘Migration 
intensity’ (Rees et al., 2000) was the proportion of all migration events 
involving the regional north which also involved northern cities. 

The analysis considers both the difference between migration rates 
recorded of the first (1986) and last (2016) 5-year Census periods and 
linear trends across the total (35-year) period. The existence of a linear 
trend was estimated using a simple regression co-efficient (r2) calcu-
lated using the MSExcel ‘RSQ’ function. For the purposes of this analysis, 
and recognising that the Census is a population dataset (thus the concept 
of confidence intervals don’t apply), an r2 value greater than 50% (*) is 
considered strong, and over 70% is considered very strong (**) 
(following Hair et al., 2011). It is possible that non-linear trends exist in 
the data, but these are difficult to establish with just seven data points. 

The presence of a linear trend was not itself sufficient (although 
necessary) to identify an ‘important’ change in migration patterns across 
the time period. The researchers also independently assessed the prac-
tical importance of the results. As population datasets, any change or 
difference observed within or between Census will be statistically sig-
nificant, but small changes may be unimportant. Typically, and 
following Carson et al. (2017), linear trend changes or differences of 
greater than ± 5% were initially considered to have potential impor-
tance. The tendency was to err on the side of caution, with relatively 
small changes that appeared inconsistent with other findings, the extant 
literature and the experience of the researchers with other data sets 
noted but downplayed in drawing conclusions. Such findings are noted 
with ‘+’ (instead of ‘*’) and ‘++’ (‘**’) in the Results tables. 

Despite the limitations detailed here, the Census remains the only 
source of data in Australia which allows for direct comparison of mul-
tiple occupations, comparison across such a long time period, and 
analysis with these geographic units. We adopt a cautious approach in 
our interpretation of the research results, but we do feel confident in 
identifying some areas worthy of further investigation. 

D.B. Carson et al.                                                                                                                                                                                                                               

https://www.abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder
https://www.abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder


Journal of Rural Studies 91 (2022) 98–107

103

3. Results 

3.1. Migration characteristics 

Table 1 shows that, while the total population of the regional north 
declined by 6% over the period, the populations of GPs (86%) and nurses 
(51%) increased substantially. The total population of northern cities, 
on the other hand, increased by 92% over the period. Increases in the GP 
(296%) and nurse (159%) populations far exceeded total population 
increase. Population increases were not explained by rising in-migration 
rates, with those remaining similar for the regional north, and actually 
decreasing for the total population and the nurse population in northern 
cities. Regional population increase for the total population and for GPs 
was also not explained by lower out-migration rates, although there was 
a substantial decrease (19% over the period) for the regional nurse 
population. In contrast, total population and nurse out-migration rates 
decreased substantially from northern cities, while there was no 
apparent trend in GP out-migration from northern cities. 

GP populations in both the regional north and northern cities had 
similarly high levels of turnover across the period (around 90% for both 
populations). In contrast, turnover for the nurse population in the 
regional north decreased by 19% as a result of decreased out-migration, 
and for the nurse population in northern cities decreased by 27%. 
Turnover among the total population remained similar (despite a linear 
trend suggesting decrease) in the regional north, but decreased sub-
stantially in northern cities (from 60% to 42%). There was no change in 
the retention rate for any of the three populations in the regional north, 
but retention rates increased substantially for the total population (from 
67% to 77%) and nurse population (from 55% to 71%) of northern 

cities. There was no change in net benefit of domestic migration to the 
regional north of for any of the three populations, but the net benefit of 
domestic migration of GPs to northern cities decreased substantially 
(from 21% in 1986 to 3% in 2016). 

Retention rates for the total population and for GPs were similar for 
the regional north and northern cities (around 80% and around 45% 
respectively), but decreased for the regional north for nurses (62% and 
71%). 

3.2. Migration to the regional north 

Table 2 shows changes in sources of migrants to the regional north 
over the study period. Consistent across the three populations was a 
decreased share of in-migrants from Brisbane and Adelaide and an in-
crease in share from outside Australia. While the GP increase in this 
regard was not identified as a linear trend, in 2006 and 2011 nearly half 
(49%) of GP in-migrants to the regional north were from outside 
Australia, with the lower proportion in 2016 breaking the prior trend. 

The importance of northern cities as sources of migrants to the 
regional north was similar over the period for the total population and 
for the GP population, and there was only a small decrease in the share 
of nurse in-migrants who came from northern cities. However, when 
international migrants are excluded from this analysis (Table 3), the 
share of migrants from northern cities (about 25%) remained similar 
across the period. For domestic nurse migration to the regional north, 
the main change was an increase in migrants from other non- 
metropolitan areas (up 4%–34%, r2 = 0.56+). 

Domestic shares of in-migrants remained similar for the total popu-
lation, but in the GP in-migrant population the share from northern 
cities increased from 17% in 1986 to 26% in 2016 (r2 = 0.59*) and the 
share from Brisbane and Adelaide decreased from 49% to 21% (r2 =
0.86**). By 2016, Brisbane and Adelaide were less important as sources 
of in-migrants than both other metropolitan centres (26%) and other 
non-metropolitan areas (25%). Not only did the share of in-migrants 
from Brisbane and Adelaide decrease over time, the actual volume of 
migrants in the total population and GP population decreased (both by 
about 33%). Despite the (domestic) share falling by 2% in the nurse 
population, the volume grew by 17% (see Fig. 2). 

Non-metropolitan Australia continued to be an important source of 
in-migrants for the total and nurse populations. The net result of total 
population exchange between the regional north and non-metropolitan 
Australia was consistently a loss of 2% of the regional northern popu-
lation within each Census period. This was also the case for the regional 
north nurse population for five of the seven Census. The regional north 
GP population experienced a net loss to non-metropolitan Australia at 
each Census period, including losses in excess of 5% on four occasions, 

Table 1 
Population and migration rate comparisons, 1986–2016.   

2016 Difference 1986 R2 

REGIONAL NORTH 
Total population 369 515 − 6%  
GP population 596 86%  
Nurse population 3613 51%  
Total retention rate 81% 5% 0.26 
GP Retention rate 43% 3% 0.01 
Nurse retention rate 62% 0% 0.01 
Total in-migration rate 19% − 5% 0.26 
GP in-migration rate 57% − 3% 0.01 
Nurse in-migration rate 38% 0% 0.01 
Total out-migration rate 22% 1% 0.16 
GP out-migration rate 33% 0% 0.16 
Nurse out-migration rate 30% − 19% 0.59* 
Total turnover 41% − 4% 0.86++

GP turnover 90% − 3% 0.03 
Nurse turnover 68% − 19% 0.58* 
Total domestic net migration − 6% − 7% 0.09 
GP domestic net migration 9% − 7% 0.09 
Nurse domestic net migration − 1% 15% 0.33 
NORTHERN CITIES    
Total population 584 836 92%  
GP population 2004 296%  
Nurse population 8665 159%  
Total retention rate 77% 10% 0.93** 
GP Retention rate 47% 0% 0.04 
Nurse retention rate 71% 16% 0.94** 
Total in-migration rate 23% − 10% 0.93** 
GP in-migration rate 53% 0% 0.04 
Nurse in-migration rate 29% − 16% 0.94** 
Total out-migration rate 19% − 8% 0.82** 
GP out-migration rate 34% 8% 0.3 
Nurse out-migration rate 20% − 11% 0.79** 
Total turnover 42% − 18% 0.91** 
GP turnover 88% 8% 0.06 
Nurse turnover 49% − 27% 0.95** 
Total domestic net migration − 1% − 3% 0.32 
GP domestic net migration 3% − 18% 0.75** 
Nurse domestic net migration 2% − 6% 0.21  

Table 2 
Sources of migrants to the regional north.   

2016 Difference 1986 R2 

TOTAL POPULATION 
From northern cities 25% − 1% 0.26 
From Brisbane-Adelaide 15% − 3% 0.58+
From other metropolitan centres 10% − 2% 0.64+
From other non-metropolitan areas 29% − 3% 0.00 
From outside Australia 18% 8% 0.65* 
GP POPULATION 
From northern cities 19% 5% 0.15 
From Brisbane-Adelaide 15% − 25% 0.84** 
From other metropolitan centres 19% 4% 0.11 
From other non-metropolitan areas 18% 5% 0.05 
From outside Australia 27% 9% 0.44 
NURSE POPULATION 
From northern cities 18% − 3% 0.50+
From Brisbane-Adelaide 17% − 4% 0.70++

From other metropolitan centres 13% − 3% 0.69+
From other non-metropolitan areas 26% 0% 0.02 
From outside Australia 24% 11% 0.62*  
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but with no trend of increasing (or decreasing) losses. 

3.3. Migration from northern cities 

Intra-northern migration intensity was similar across the period for 
all three population groups. Migration intensity was highest for the total 
population (around 30% of all migrations to or from the regional north 
involved exchange with northern cities), and lowest for GPs (21%) with 
nurses at 24%. 

Given the relatively large increase in populations in northern cities 
compared with the regional north, the stability in migration intensity 
from a regional perspective corresponds to a substantial decrease in 
migration intensity when viewed from a cities perspective. For the total 
population, migration intensity decreased from 27% in 1986 to 19% in 
2016. For the GP population, the decrease was from 11% to 6%, and for 
nurses from 22% to 14%. 

Consequently, the rate of out-migration from northern cities to the 
regional north decreased over time for the total population (from 30% in 
1986 to 16% in 2016, r2 = 0.83**) and for the GP population (from 21% 
to 9%, r2 = 0.81**). The trend was not so apparent for the nurse pop-
ulation however (from 19% to 14%, r2 = 0.33). 

For the total population, there was typically a 2–3% net loss of 
population from the regional north to northern cities, and the rate was 
similar for the nurse population. There was a net migration benefit for 
the regional north for the GP population, however, of about the same 
proportions, although with substantial volatility. The net benefit was 5% 
in 2011, but this followed a net loss to northern cities of 6% of the 
regional GP population recorded at the 2006 Census. 

3.4. Periods of increased supply 

The supply of new GPs and nurses as reflected by number of in- 
migrants to the regional north increased substantially over the period. 
Between 1981 and 1986, 191 GPs migrated to the regional north, but by 
2011-16 this had increased to 340 (78% increase, r2 = 0.69*). For 
nurses, the increase was from 916 in 1981-6 to 1357 in 2011-16 (48%, 
r2 = 0.82**). The increased supply of nurses (see Fig. 2) was over-
whelmingly due to increase in migrants from outside of Australia (184% 
increase) and to a lesser extent from other non-metropolitan Australia 
(45%). GPs also had a substantial increase in migrants from outside 
Australia (from 35 in 1981-6 to as many as 130 in 2006-11. See Fig. 3), 
but the most outstanding feature of volume change in GP migration was 
a decrease in the number of migrants from Brisbane and Adelaide from 
77 in 1981-6 to 51 in 2011-16. The number of nurse migrants from 
northern cities to the regional north remained around 250 per Census 
period except for 1986 (196). On the other hand, while the number of GP 
migrants from northern cities to the regional north was consistent across 
the first five periods (27 migrants at the 1986 Census), there were higher 
volumes of migrants in 2011 (37) and 2016 (64). 

Of particular interest in Fig. 2 is the change in migration sources 
between 1991 and 1996, when nurse migration volumes increased by 
nearly 250 (from 966 to 1200) and between 2006 and 2011 when total 
in-migration increased from 1177 to 1326. In the former period, there 
were relatively consistent increase from all sources (20–25%) except 
from other non-metropolitan Australia (52%), and a slight decrease 
(5%) in international in-migrants. In the latter period, migration vol-
umes decreased from northern cities (by 12%) and increased substan-
tially from outside of Australia (106%). 

For GPs, the most dramatic increases in in-migration volumes 
occurred between 1996 and 2001 (from 166 to 248) and from 2011 to 
2016 (from 265 to 340). Increased supply in the former period came 
from non-metropolitan Australia (up 27%), Brisbane and Adelaide (up 
35%), northern cities (up 107%) and outside Australia (up 135%), but 
supply from other metropolitan centres decreased by 29%. In the latter 
period, there were increases in supply from all sources, with the most 
prominent being non-metropolitan areas (67%) and northern cities 
(61%). International migration numbers peaked in 2011 (130 migrants). 

4. Discussion 

The two key aims of regionalisation as applied to Northern Australia 
have been to increase the number of GPs and nurses working in the 
north, and to address the maldistribution of GPs and nurses across the 
north (Cuesta-Briand et al., 2020). The GP and nurse workforce in 
northern cities and the regional north have grown substantially over the 
30 year period investigated in this paper, even in the regional north 
where the total population has declined. That growth has not been 

Table 3 
Domestic sources of migrants to the regional north.   

2016 Difference 1986 R2 

TOTAL POPULATION 
From northern cities 30% 1% 0.06 
From Brisbane-Adelaide 19% − 1% 0.03 
From other metropolitan centres 12% − 1% 0.22 
From other non-metropolitan areas 36% 1% 0.34 
GP POPULATION 
From northern cities 26% 9% 0.59* 
From Brisbane-Adelaide 21% − 28% 0.86** 
From other metropolitan centres 26% 8% 0.00 
From other non-metropolitan areas 25% 10% 0.48* 
NURSE POPULATION 
From northern cities 24% − 1% 0.22 
From Brisbane-Adelaide 22% − 2% 0.29 
From other metropolitan centres 18% − 1% 0.26 
From other non-metropolitan areas 34% 4% 0.56+

Fig. 2. Changes in volume of nurse migrants to the regional north.  

Fig. 3. Changes in volume of GP migrants to the regional north.  
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accompanied, however, by substantial increases in the rates of domestic 
in-migration of GPs and nurses to the regional north. International 
in-migration has been the primary driver of the health workforce 
growth, but there is some evidence of success in increasing ‘home 
grown’ labour in the increasing immobility of the nurse population, and 
the lack of increased turnover among the GP population. Whether this 
has arisen as a result of the regionalisation process as described by 
Worley et al. (2019a, 2019b) in allowing people to grow up, be educated 
and trained, and then find work in the same region is difficult to 
establish in this research. Nonetheless, it is clear that the home grown 
health workforce has been insufficient to meet demand, especially in 
periods of rapid increase in demand. Regionalisation might therefore 
present as a solution to some deficiencies in the labour market including 
a lack of opportunities for northern people to enter these health pro-
fessions. Its effectiveness in addressing more fundamental supply and 
distribution issues remains questionable. 

There is an inherent contradiction in how the regional north has 
(largely) addressed its supply challenges through importing interna-
tional labour and how the vision of regionalisation sees the potential to 
reduce or even eliminate precarious (as evidenced during the Covid19 
pandemic) reliance on international labour (Cooper et al., 2020). In-
ternational labour by definition comes from outside the region, while 
the regionalisation model focuses on developing labour internally. 
Population decline in the regional north suggests that the potential to do 
so is ultimately limited. Regional growth thus needs to be driven sub-
stantially by the cities, where population growth and continued in-
vestment in health infrastructure is most commonly seen (Russell et al., 
2017). This research, however, has shown that migration intensity be-
tween northern cities and the regional north has not increased as the city 
population has increased, and GPs and (to a lesser extent) nurses leaving 
northern cities have become less likely to choose the regional north as 
their next destination. So even if the northern cities become more 
attractive to health professionals (which appears to be the case for 
nurses, but not for GPs), the ‘spillover’ effects to the regional north may 
be marginal at best. 

While the regional north has become less attractive to GPs migrating 
from northern cities in a proportional sense, there has been an increase 
in the number of GPs doing so. This volume, however (an increase of 
40–50 in the most recent decade), almost exactly cancels out the 
decrease in supply from the traditional metropolitan sources of GP la-
bour to the north (Brisbane and Adelaide). Again, there may be benefits 
to this in terms of locally trained GPs being more suited to northern work 
than those trained in the southern metropoles, but the outcome has been 
a substitution of sources rather than an increase in supply. 

The research provides very little evidence that attracting more GPs 
and nurses to northern cities (including developing them internally) 
ultimately equates to a pathway for increased supply to the regional 
north. ‘Exposure’ of professionals to northern cities does not equate to 
rural exposure for the hinterlands. Even where hinterland exposure may 
be built in to education and training programs (and even work patterns), 
in itself it is unlikely to encourage more healthcare professionals to ul-
timately relocate in the hinterland (Holst, 2020). The dramatic differ-
ences between educational and health infrastructure, services, and 
living conditions between the city and the hinterland suggests that the 
‘local’ initiatives required to recruit and retain healthcare professionals 
(Cosgrave et al., 2019) may need to be very local indeed, but at least 
need to distinguish between city and region. 

In contrast, the persistent importance of non-metropolitan Australia 
as a source of nurse (relative to GP) in-migration to the regional north 
(particularly since 1996) is perhaps further evidence of the difference 
between regional and cities population dynamics existing in that pro-
fession. Nearly double the proportion of domestic nurse migrants to the 
regional north came from non-metropolitan Australia than from 
metropolitan centres (excluding Brisbane and Adelaide). The shares 
from these two sources were similar for GPs, although non-metropolitan 
areas may have become more important over time, and made a 

substantial contribution to population increase in the most recent 
Census period. There is primae facie evidence here that the national 
‘rural’ system (Roots and Li, 2013) has strengthened over time for both 
professions. However, that system tends to result in net nurse and GP 
population losses (often substantial in the case of the latter) from the 
regional north, raising concerns about how those flows might be 
manipulated to better effect. 

To date, there has been little overlap between health workforce ge-
ography research (especially the medical workforce) and the broader 
labour geography research community, but there is some evidence that 
the regionalisation approach is in favour across a broad range of sectors 
and professions and northern contexts. It would be instructive to 
examine more closely the development of regionalisation (presumably 
linked to the emergence of regional-focused universities) across 
different sectors and geographies to better inform the critique that this 
paper has engaged with. This research has provided a rare long-term 
analysis of the outcomes of regionalisation which may be instructive 
to other sectors and locations, particularly when it comes to managing 
the tensions between urban and rural development in the north (Westin, 
2015). It might also be instructive to observe the development of a na-
tional rural (perhaps ‘non-metropolitan’) workforce, at least as seen 
from the north, and to consider how the north may be better positioned 
to exploit that workforce. 

5. Conclusions 

This research has made two substantive contributions to the litera-
ture. The first is opening up a critique of the regionalisation model used 
in health workforce development in Australia and elsewhere (Strasser 
et al., 2016). There are sound reasons to believe that such a model will 
have reduced impacts on the volume of supply to the regional north 
because of limited capacity to ‘grow your own’ and the differences in 
living and working conditions between northern cities and the regional 
north. The model also poses a substantial threat to the regional north 
through ‘cutting off’ or reducing supply from the very large metropol-
itan markets, as has occurred with GPs. However, the model may have 
benefits for individuals in the regional north who might otherwise find it 
difficult to enter into the health workforce (Fray et al., 2020). Moreover, 
this may have community benefits in increasing the contextual compe-
tence of those health professionals who do develop in the north. 

The second contribution of this paper has been to the discourse 
around the role of northern cities in northern development overall, 
which centres on a concern that cities might attract resources away from 
their hinterlands through a sponge effect (Argent et al., 2008). There is 
no substantial evidence of this occurring for GP and nurse populations in 
Northern Australia, with the net flows of labour having very small 
population impacts. Likewise, though, the small net effects do not sug-
gest that there is a ‘spillover’ from the cities to the hinterland (Westin, 
2015), even in a context of very large and rapid population growth in the 
cities. Such a spillover may ultimately occur, but it is likely that labour 
systems in the cities and the region will become less connected over time 
as urban and regional conditions become even more dissimilar (Carson, 
2011). 

This research emphasises that there is unlikely to be a single model of 
intra-northern migration dynamics, with cities as sponges, spillovers 
from cities to hinterlands or disconnected development. The comparison 
of just two professional groups and the total population hints at the 
diversity of experiences that are possible in northern cities-hinterland 
relationships. These findings may be a function of northerness (or 
remoteness), arising from small populations, diversity of even proximate 
locations and distance to major labour markets (Guimond and Des-
meules, 2019), but the lessons may also apply to other types of regions 
characterised by dominant urban centres and dispersed regional settle-
ment. A comprehensive research agenda critiquing the effectiveness of 
regionalisation (in both senses of the concept) for health workforce 
development in the regional north needs to call upon case-based 
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research methods to increase our understanding of the circumstances 
under which regionalisation may better help the regional north to 
address persistent health professional workforce challenges. Examining 
migration patterns remains central to that agenda, as increasing overall 
labour supply and addressing geographic maldistribution depends on 
the choices of people to move or not move to and from where they are 
needed. 
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