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The provision of general surgery in rural Australia:  
a narrative review
Jessica Paynter1,2, Kirby R Qin1,2 , Janelle Brennan1,2, David J Hunter- Smith3, Warren M Rozen3

General surgery is the most common surgical specialty 
in rural Australia, providing breast, skin, endocrine, 
gastrointestinal, colorectal and trauma surgery. It requires 

knowledge of the whole field of surgery, particularly the ability 
to provide an extended scope of emergency care dependent 
upon community need.1,2 Rural residents make up 29% of the 
Australian population; however, only 19.5% of general surgeons 
live and work rurally, often serving populations across large 
geographical distances.3

Rural Australians have an increased burden of surgical disease 
and fewer surgeons to provide general surgical care compared 
with metropolitan Australians, and inequity exists in both the 
ability and timeliness to access general surgical care, resulting 
in poorer health outcomes for rural Australians.4,5 This review 
explores the factors affecting the provision of general surgery in 
rural Australia and discusses the evidence for improving access 
to general surgical care for rural Australians.

Methods

PubMed, Embase, Scopus and CINAHL were searched by 
two researchers (JAP and JB) from database inception until 
November 2022. Searches were restricted to the English 
language and full text articles. The keywords “Australia”, 
“rural”, “regional”, “remote”, “general surgery”, “access” and 
“delivery” were manipulated with Boolean operators as shown 
in the Supporting Information. Rural was defined according to 
the Australian Statistical Geography Standard – Remoteness 
Area (ASGS- RA) code.6 Any location classified as RA2–RA5 was 
considered rural, as this is what the Royal Australasian College 
of Surgeons (RACS) uses as an indicator of rurality (determined 
according to population and distance to services), as shown in 
Box 1.6

Workforce

General surgery suffers from urban excess and rural deficit. 
The RACS 2021 annual activities report showed that 381 
general surgeons worked rurally (RA2+), compared with 1572 
metropolitan (RA1) general surgeons.3 In 2021, 86% of Australia 

rural general surgeons were male, 38% were overseas- trained, 
and 21% were over 55 years old.7 In smaller rural centres (RA3+) 
specialists were more likely to be male (84%), older (44% were 
aged > 64 years), overseas- trained (38%), and less likely to work 
privately (8%) than large regional centres.8 Compared with 
their metropolitan counterparts, rural general surgeons cater 
for a greater surgeon to population ratio, with an extended 
scope of practice, and on average perform double the number of 
operations, primarily due to the provision of endoscopy services.9 
For example, rural South Australia (SA) has an endoscopist to 
population ratio of 1:55 000 compared with 1:500 for residents 
of Adelaide, with rural colonoscopies predominantly provided 
by general surgeons.10 A smaller workforce and greater patient 
ratios result in general surgeons having a greater workload — 
rural specialists work up to 1.8 times more hours per week on 
average than metropolitan specialists.8 On- call requirements 
can be onerous; for example, in Western Australia (WA), up to 
83% of rural general surgeons perform on- call duties, at least 
50% are on- call for one in four days (or fewer), and 7.5% are 
on- call for one in two days (or fewer).11 Rural surgeons may, 
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Summary
• Rural surgery is most commonly provided by general surgeons to 

the 29% of people (7 million) living in rural Australia.
• The provision of rural general surgery to enable equitable and 

safe surgical care for rural Australians is a multifaceted issue 
concerning recruitment, training, retention, surgical procedures 
and surgical outcomes.

• Sustaining the rural general surgical workforce will be dependent 
upon growing an increased number of resident rural general 
surgeons, as well as changed models of care, with a need for 
ongoing review to track the outcomes of these changes.

• To increase recruitment, rural general surgical training must 
improve to be less stressful for trainees and to be incorporated 
alongside a rural- facing generalist curriculum.

• Rural general surgical outcomes (excluding some oncology 
conditions) achieve comparable results to metropolitan centres.

• Access to, and outcomes of, surgical oncology services continues 
to be inequitable for rural Australians and should be a major 
focus for improved service delivery.

1 Australian Statistical Geography Standard – Remoteness Area (ASGS- RA) code, classification and examples6

Category Classification Examples

RA1 Major cities of Australia Melbourne, Sydney, Perth, Newcastle, Geelong, Adelaide, Brisbane

RA2 Inner regional Australia Bendigo, Mackay, Dubbo, Albury, Tamworth, Toowoomba, Bunbury, Mount 
Gambier, Hobart

RA3 Outer regional Australia Darwin, Townsville, Cairns, Mildura, Broken Hill, Port Augusta, Burnie

RA4 Remote Australia Port Lincoln, Alice Springs, Broome, Katherine, Mount Isa, Port Hedland, Bicheno

RA5 Very remote Australia Kununurra, Coober Pedy, Tenant Creek, Longreach, Carnarvon, King Island
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however, have a lower quantity of after- hours referrals when 
covering a smaller population catchment seen in more remote 
areas. Despite increased working requirements, in a 2014 survey 
rural general surgeons’ overall job satisfaction did not differ 
substantially from their metropolitan colleagues.8

Improving the rural general surgical workforce will require an 
increased indexation of already known strategies. Increasing the 
critical mass of Australian rural general surgeons, both locally 
trained and international graduates (who are retained long 
term), can immediately improve the on- call demands and local 
professional networks. Other solutions will require delivery 
of continual professional development that is local and rurally 
relevant, and ensuring rural positions are attractive to younger 
surgeons, particularly to female surgeons, who may be more 
likely than their male counterparts to desire part- time or flexible 
contracts.12

Models of care

The provision of rural general surgery services across Australia 
relies on a number of models, including resident general 
surgeons, hub- and- spoke models of care, and outreach, which 
consists of fly in- fly out surgeons.4 Resident general surgeons 
have long been considered the gold standard, but it is critical 
to recognise that rural is not one homogenous classification 
across Australia, and there are notable differences in RA2–RA5 
communities, with remoteness particularly felt in the Northern 
Territory (NT) and WA, where there may need to be different 
solutions, including more outreach services.6 Currently, the 
RACS estimates a population to surgeon ratio of 1:14 084 for 
general surgery.2

For example, in 1998, SA reported only seven resident general 
surgeons, despite 39 rural hospitals with active operating 
theatres.13 Comparatively, in WA, for example, only two of 
seven rural health regions were serviced by resident general 
surgeons at ratios consistent with the RACS guidelines in 2017. 
Fourteen of 16 rural WA hospitals were dependent upon fly in- 
fly out surgeons.11 Outreach surgery enables rural patients to 
have consultations and surgery delivered closer to home, albeit 
in lower resource environments.14 Evidence shows that regular 
state- based outreach services improve the provision of general 
surgery with improved patient safety and communication, 
less travel and cost to the patient, and an increase in local 
consultations, operations and open access endoscopy. This has 
been effective across diverse states and territories, ranging from 
Victoria to the NT.15,16 Telehealth is also a useful tool. Alongside 
regular in- person consults, telehealth has been shown to save 
time and money and improve access for rural patients who 
require bariatric surgery.17

Sustaining access to general surgery services for rural Australia 
will likely use various models, with outreach important to 
provide appropriate on- call and leave cover for resident general 
surgeons. However, outreach arrangements can lead to burnout 
to the providing surgeon due to long distance travel and long 
working hours, and also lead to a lack of local collegial support 
over time due to the transient nature of this workforce.4,14,15 
Over time, outreach models of care can result in poorer local 
infrastructure and erosion of quality local health care.18 Despite 
this, solutions to professional isolation could also include 
rural–metropolitan surgical networks to ensure professional 
development, ready locum coverage and multidisciplinary team 
(MDT) environments with quality audit assurance for the rural 
general surgeon.4 An example of a successful hub- and- spoke 

model exists in Echuca, Victoria, where there are no resident 
general surgeons but about eight visiting surgeons who provide 
elective surgery, after- hours on- call, and outpatient clinics in 
48- hour intervals.19

Multidisciplinary team

The provision of rural general surgery is reliant upon ancillary 
services. Rural general surgeons work closely with general 
practitioners for referrals and also work with rural generalists 
who provide anaesthesia and post- operative and emergency 
care.14,15,20 Despite this, the capacity of rural surgeons to practise 
at their highest scope of practice can be limited by lack of other 
co- located specialist services (intensive care, radiology, oncology 
services).21

The MDT is an important support for rural general surgeons, 
who often liaise with metropolitan surgeons, particularly via 
telephone, for hepatobiliary, neurosurgery and oncological 
advice.22,23 For example, in Victoria, rurality was originally 
not found to be a barrier for general surgeons to interact with 
a multidisciplinary cancer meeting; however, a more recent 
study in 2021 identified fewer multidisciplinary meetings and 
significantly less access to thoracic surgical expertise for rural 
patients compared with metropolitan patients.24,25

The importance of ancillary services is shown in the breast 
cancer literature, where time to diagnosis and treatment of breast 
cancer did not vary with rurality, but there are higher rates of 
mastectomy and decreased rates of breast reconstruction in rural 
areas due to an absence of local radiation and medical oncology 
services and plastic surgeons.26- 28 Rural general surgeons would 
benefit from breast reconstruction training and mentoring, 
although this may be difficult to achieve, as rural surgeons 
would require periods away from their practice for oncoplastic 
training.29 For rural patients with breast cancer (living > 100 km 
from radiotherapy), the higher rate of mastectomy is largely 
influenced by the location of their treatment services, not cancer 
pathology.30

Improving MDTs will require both Commonwealth and state 
government investment to ensure a whole- of- hospital service. 
There have been successful initiatives, such as the NT Plastic 
Surgeons Program, where breast cancer services and training 
can be done locally.31 The success of this program has been 
attributed to the development of strong governance, training 
and development for all team members, unit redesign and a 
strong professional network.31 The Australian Society of Plastic 
Surgeons have also successfully achieved a similar model in 
Tasmania, where five to six part- time plastic surgeons filled 
2.5 full- time positions.32 This work needs to be extended 
across Australia, with an understanding that rural general 
surgeons do not operate in isolation. Whole- of- hospital service 
investment would also require further development of medical 
imaging services encompassing interventional radiology, 
nuclear medicine, efficient technology transfer and increased 
recruiting of radiologists. Recognising a need for increased rural 
outpatient appointments may also require greater primary care 
engagement as highlighted by successful outreach services.15

Training rural general surgeons

Most general surgical trainees undertake rural rotations 
during their training as per the General Surgeons Australia 
curriculum.33 The frequency and timing of rural placements 
continues to be debated. Providing dedicated rural training to 
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late- stage trainees has little effect on rural practice intentions, 
unless trainees had earlier rural exposure.34 Nevertheless, 
skilled advanced trainees might reduce the on- call burden for 
rural general surgeons.34

In response to rural general surgery deficits, the Rural Surgical 
Training Program was conceived in 1996 with the aim of 
improving rural general surgery retention by offering increased 
rural training options and mentoring to a subset of general 
surgery trainees interested in rural practice. The program 
ended in 2007 and a subsequent cessation analysis suggested 
that the program failed to improve the rural workforce — 
77% of program participants practised solely in metropolitan 
locations.5 The cessation of the program resulted in a review 
of the factors enabling successful and sustained rural general 
surgical practice.35,36 The primary barriers identified included 
inadequate preparation for rural placement, limited casemix to 
support learning outcomes, excessive workload and safe hour 
concerns, lack of peer support, and family unit considerations 
(poor accommodation, childcare amenities, financial burden).36 
Relocation for rural surgical training has also been shown to be 
associated with poorer mental health for trainees, including the 
stress of unknown location placement, social isolation, partner 
separation or partner stress.35,36 By contrast, the incentives of 
rural surgical training include a broadened scope of training, 
high quality supervision, lifestyle and a positive workplace.36 
Rural general surgical trainees were also significantly more 
likely to learn endoscopy, have greater primary operator 
experience and operate unsupervised compared with their 
metropolitan counterparts.37,38 They were also more likely to 
have more time on- call but with fewer overall working hours 
compared with metropolitan colleagues.39

It remains important that trainees have a positive experience on 
their rural rotations to encourage recruitment. Unfortunately, 
rural training locations can be professionally and personally 
stressful for trainees. Given dedicated rural training pathways 
have not been successful in increasing rural recruitment, Clancy 
has advocated for general surgery selection to give preference to 
trainees with rural origin, rural clinical school and prevocational 
work experience.4 However, the relocation of rurally inclined 
trainees to metropolitan settings for long periods is known 
to diminish their rural intention.40 This has renewed calls for 
more rural training hubs that satisfy rurally inclined training 
requirements alongside integration with tertiary training 
hubs.4,41,42 This is particularly important as it would further 
strengthen rural–metropolitan surgical networks and provide 
subspecialist support to rural general surgeons. Clancy has 
also called for a generalist curriculum for general surgical 
training, with increasing acknowledgement that rural exposure 
is devalued by an urban- focused curriculum which undermines 
the health needs of rural Australians.4 Currently, improvements 
in rural general surgical training are focused on increased rural 
selection, a Rural Coach Program for trainees, moving towards a 
rural facing curriculum, rural training hubs and flexible training 
opportunities. As yet, these programs have not been evaluated 
for their effectiveness.12,43

At present there are currently only three regional general 
surgery training hubs (two of which are based out of RA1 
regions): south- west Victoria (Geelong, RA1), Newcastle and 
Gosford (RA1), and Northern Queensland (Townsville, RA3).41 
General surgery training hubs with a more rural base that satisfy 
training requirements and provide research opportunities 
could facilitate better rural immersion.4,41,42 General surgery 
is increasingly becoming an academic specialty, yet rural 

location has been associated with poorer access to professional 
development opportunities and less engagement with evidence- 
based medicine.4 This needs to be improved to ensure quality 
training opportunities for trainees.

Recruiting and retaining general surgeons rurally is 
multifaceted. Strategies include an increased focus on rural 
selection (rural origin, clinical school placement, prevocational 
work), increased rural general surgery training hubs and 
supporting the non- professional needs of surgeons and trainees 
(childcare, childhood education, partner’s employments, 
relocation support).12,43 There also needs to be a focus on income 
disparity for rurally based surgeons, who have fewer options for 
private practice.12,43

Extended and broad scope of practice

Rural general surgeons require a broad and extended scope 
of practice to meet local need given the lack of other surgical 
specialties. Although endoscopic and general surgical procedures 
dominate (upper gastrointestinal, colorectal, hepatobiliary, 
breast and endocrine), 5.4–28.3% of surgeries performed by rural 
general surgeons occur across the other eight surgical specialties, 
especially in emergency settings.44- 47 This is dependent on 
their confidence and comfort with performing these auxiliary 
procedures, which is largely dictated by their surgical training.48 
For example, neurosurgical operative confidence among 
general surgeons increases with distance from a neurosurgical 
centre.23,49,50 Over seven years, rural general surgeons from 
Hamilton, Victoria, did 114 emergency neck of femur fracture 
operations locally, with outcomes consistent with national 
guidelines.51 We suggest that both the general surgery and post- 
fellowship curriculum provide rural general surgery trainees 
with a broad scope of practice.33,52 Apart from the Definitive 
Surgical Trauma Care course, there are very few opportunities 
for general surgeons to develop an extended scope of emergency 
skills. This could be an area of development for General Surgeons 
Australia.

Patient outcomes

Improving access to rural general surgery also needs to ensure 
a safe, outcome- based approach. There is a large volume of 
international literature that supports centralised care in high 
volume metropolitan centres, with an implicit assumption that 
rural patients have worse outcomes.53 These assumptions are 
not born out in the Australian literature, with a recent study of 
surgical mortality in rural SA, for example, showing 0.3% of in- 
hospital mortality over a five- year period involving 26 996 general 
surgical patients, which is comparable to the 2020 Victorian 
statewide Audit of Surgical Mortality.54 Of these 80 deaths, 
only five were attributed to surgical complications.54 A 2018 
study explored mortality after emergency abdominal surgery 
in a cohort of 237 patients over five years in Mount Gambier 
(RA2) and found that emergency laparotomy mortality rates 
were better than published international rates.55 Furthermore, 
both appendicectomy and paediatric surgical outcomes in rural 
northern Australia were equivalent to national outcomes.56,57

Two retrospective studies reported no significant difference 
in post- operative pancreaticoduodenectomy or gastrectomy 
mortality in rural compared with metropolitan centres, 
despite only 7.4% of pancreaticoduodenectomies and 3.8% 
of gastrectomies being done rurally.58,59 In Townsville, after 
introduction of a specialised hepatobiliary unit, there were no 
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significant differences in operative approach or complexity, 
nor in mortality or complication rates between the two periods 
(ie, before and after the specialised hepatobiliary service).22 
Similarly, a retrospective review of 66 consecutive liver 
resections following the introduction of the service rurally 
found comparable outcomes to published international series.60

This is in contrast to breast cancer surgery, with evidence 
highlighting poorer outcomes when breast cancer surgery was 
performed rurally, including greater probabilities of re- operation, 
mastectomy, delay to chemotherapy and poorer five- year survival 
of patients compared with surgeries done in metropolitan 
areas.61,62 These outcomes relate more to a lack of pathology 
services than surgical expertise, with an absence of intraoperative 
frozen section pathology.63 A survey of Australian breast surgeons 
highlighted that rural surgeons had variable engagement in MDT 
meetings, and less access to breast cancer nurses compared with 
metropolitan surgeons.64,65 The poorer outcomes seen in breast 
cancer are most likely due to a lack of ancillary services, including 
oncology and radiation oncology rather than surgical expertise, 
which highlights the importance of rural centres having access to 
appropriate multidisciplinary support.

Compared with patients residing in metropolitan areas, a 
survey from Victoria found rural patients waited longer for both 
colonoscopies and surgery for colorectal cancer.66 However, 
colonoscopies done in rural settings showed similar procedural 
findings and outcomes and outperformed national standards.67 
The majority of colorectal surgery done at rural centres was 
for cancer, and, when performed rurally, patients have been 
shown to have comparable surgical outcomes to metropolitan 
patients.68- 71

Overall, rural general surgeons perform procedures with 
comparable outcomes to metropolitan centres. Improvements 
in breast cancer surgery will require additional oncological 
and reconstructive training for the rural general surgeon; an 
increased supply of other specialties working rurally, including 
radiation oncology, radiology and pathology; and greater MDT 
engagement.63- 65 Furthermore, this research to date has been 
unable to examine the impact of widespread nursing shortages, 
which are magnified rurally, and deficits of the rural allied 
health workforce, who are also critical contributors to the 
MDT.72,73 Ongoing audit of rural general surgical services will 
be required to ensure that local provision of surgery is safe and 
equitable.

The rural workforce of the other specialties

Compared to other specialties, the recruitment and retention 
of rural primary care physicians across Australia, Canada 
and the United States relies on rural upbringing, personal 
attributes of being service- oriented, positive rural exposure, 
financial incentives, partner receptivity to rural living, and 
work–life balance, all factors identified in rural general surgery 
recruitment.74 The Australian rural physician workforce has 
similar attributes to the rural general surgical workforce, with 
a greater likelihood of rural background or overseas training. 
Challenges for the rural physicians included leadership in fragile 
environments, a culture in medicine wherein rural work is often 
viewed as less valuable or skilled, professional isolation and 
poorer support networks than in metropolitan areas. Despite 
this, they report equivalent professional satisfaction to their 
metropolitan colleagues. Ostini and colleagues75 identified that 
training a sustainable rural physician workforce would require 
connection to place, trainees invested in rural practice, training 

focusing on community need, rural immersion, investment 
in generalism, service and academic learning, linking rural 
training, and planning for a sustainable specialist role. This 
framework could be adapted to rural general surgery.

Realities and future solutions

The recommendations for the sustainable provision of Australian 
rural general surgery are shown in Box 2.

Limitations

First, it is important to note that Australian rural towns are 
heterogenous in nature and the solutions to rural general surgical 
provision will not be uniform. Second, no time frames were put 
in place for this narrative review, and older studies might not 
provide an accurate reflection of current rural general surgical 
practice. Nevertheless, this review does provide context of how 
Australian rural general surgery has changed across time, noting 
that this has been a long- standing problem. Furthermore, this 
narrative review was very broad, which may have limited the 
depth of discussion. Finally, no interventional studies or clinical 
trials were available to assess the provision of general surgery in 
rural Australia, resulting in a low quality of evidence. Notable 
areas lacking evidence included the paucity of rural critical care 
staff and infrastructure and the role of interventional radiology 
supporting the provision of rural general surgery.

Conclusion

Improving access to general surgery in rural areas relies on an 
increase in workforce numbers, differing models of care and an 
improved focus on the wider MDT. Developing a training model 
that best meets community need has been a long- standing issue, 
and a renewed focus on selection, alongside a rurally focused 

2 Recommendations for sustainable provision of rural general 
surgery

• Workforce
‣ Immediate increase of critical mass (ie, having enough people to 

actually provide and maintain a surgical service)
‣ Selecting for rural (rural origin, rural clinical school, rural 

prevocational work)
‣ Local and rurally relevant professional development
‣ Flexible rural employment

• Models of care
‣ Resident general surgeons supported by rural–metropolitan surgical 

networks
‣ Hub- and- spoke models
‣ Intermittent outreach and telehealth

• Multidisciplinary team
‣ Increasing rural workforce of other surgical specialties
‣ Increasing rural engagement with oncology, radiology and intensive 

care
• Training rural general surgeons

‣ Generalist curriculum that values rural practice
‣ Supportive and positive rural immersion
‣ Rural training hubs

• Extended and broad scope of practice
‣ Specific rural fellowships
‣ Training to community need in surgical subspecialties

• Patient outcomes
‣ Additional breast oncological and reconstructive training for rural 

general surgeons
‣ Greater multidisciplinary team engagement (medical practitioners, 

nurses, allied health)
‣ Regular audit and dedicated non- clinical time
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curriculum, may be needed to create a generation of rural 
general surgeons that provide an extended and broad scope of 
practice. Surgical outcomes, especially in oncological surgery, 
require a multidisciplinary approach to address rural need, 
and outcomes must be monitored to ensure equitable access to 
quality care.
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