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ABSTRACT 

Background. People living in regional Queensland, Australia, have less access to health care than 
their metropolitan neighbours; a gap that is wider if they are also of Aboriginal and Torres Strait 
Islander ethnicity. The Bariatric Surgery Initiative (BSI) aims to provide metabolic bariatric surgery 
as a public service accessible to all Queenslanders for patients with morbid obesity according to 
need, regardless of location or ethnicity. Methods. We investigated the BSI’s progress in closing 
the metro-regional gap by comparing the distribution of referrals for surgery with the geographic 
and ethnic spread of obesity across Queensland in 2017–2019. Results. Regional Queensland is 
home to 59.8% of Queensland’s individuals with obesity, whereas 40.2% live in metropolitan 
Brisbane. In contrast, 47.8% of referrals were from regional areas, with 52.2% received from 
Brisbane. We found that more patients from metropolitan than regional areas underwent 
metabolic bariatric surgery, probably due to a paucity of referrals from regional locations. 
Aboriginal and Torres Strait Islander peoples were able to access the service and all patients 
realised significant health benefits after surgery. Conclusions. The BSI improved access to this 
service, and inequities in metro-regional access may depend on patient choice and healthcare 
provider awareness of the BSI. Trial registration. This initiative was a quality improvement study 
focused on providing access to care rather than a clinical trial; as such it was not registered as a 
clinical trial.  

Keywords: Aboriginal and Torres Strait Islander, diabetes, epidemiology, ethnicity, geographic 
distribution, health economics, health equity, metabolic bariatric surgery, obesity. 

Introduction 

Obesity is most prevalent in Queensland’s remote areas (Fig. 1), and the lowest rates 
occur in some inner-regional and metropolitan areas. Over half of Queensland’s popula
tion (56.3%) lives in regional areas, and variation in population density and obesity rates 
means that 59.8% of Queensland’s individuals with obesity live outside Greater Brisbane 
(Table 1). Furthermore, the proportion of Australia’s Aboriginal and Torres Strait 
Islander population is highest in Queensland’s more remote hospital and health services 
(HHSs; e.g. 69% of the Torres and Cape population are Indigenous),1 and ~37.9% of the 
Aboriginal and Torres Strait Islander population live in Brisbane.2 Aboriginal and Torres 
Strait Islander peoples, hereafter referred to as Indigenous people, are 1.5-fold more 
likely to have obesity than non-Indigenous people, and 45% self-identified as having 
obesity in 2018–19.3 Although Indigenous people are prioritised in all surgical services, 
they also report poorer access to healthcare services,4,5 which is exacerbated by social 
and cultural issues.6,7 Thus, there is an increased need for healthcare services to support 
Queenslanders with obesity living in regional and remote areas, particularly those of 
Indigenous descent. 
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Access to publicly funded bariatric surgery 

Bariatric surgery is currently the most effective treatment 
for obesity9,10 and is a feasible approach to weight loss, and 
can potentially mitigate the long-term consequences from 
diabetes.11 Bariatric surgery has been available in the public 
system under limited circumstances since 2003, but a frame
work for the public provision of bariatric surgery in 
Australia was not developed until 2020, some 3 years after 
this current study commenced.12–14 Access to bariatric sur
gery was hindered by socioeconomic inequalities, and most 
bariatric surgeries were performed in the private sector.15–17 

To manage growing demand for a publicly funded bariatric 
surgery service, Queensland Health developed the Bariatric 

Surgery Initiative (BSI) and a pilot study commenced in 
2017.8 The BSI aimed to develop a fair and equitable assess
ment and prioritisation process to make the procedure avail
able to those in need who stand to benefit the most, 
regardless of their location and ethnicity. 17 

From September 2017 to August 2019, patients were 
referred to the BSI through submission of an electronic 
form to the Metro South Primary Care Partnerships Unit 
(acting as a central referral hub for BSI patients). Referrals 
were accepted from specialists at HHS outpatient clinics; 
Indigenous patients could also be referred by Aboriginal 
health workers, Aboriginal community-controlled health 
organisations, through the Aboriginal and Torres Strait 

38%

20%

Obesity rate

Fig. 1. Obesity rates across Queensland 
HHSs. Source: Figure created by the 
authors using the geographic location 
and obesity rate of each Queensland 
HHS available in the 2020 Report of the 
Chief Health Officer of Queensland. 1    
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Islander Health units, or through rural and remote general 
practitioners in the absence of local specialist services. The 
BSI’s eligibility and exclusion criteria were previously 
reported.8 Eligible patients consisted of those with obesity 
(body mass index, BMI >35 kg/m2), type 2 diabetes 
(T2DM) and potentially reversible obesity-related comorbid
ities. Following assessment by an expert multidisciplinary 
team, eligible patients underwent bariatric surgery in 
Brisbane between December 2017 and August 2020. 
Regional patients’ travel and accommodation costs were 
supported by targeted subsidies and, when clinically appro
priate, telehealth was implemented for follow-up when 
patients returned home. Follow-up data on patients’ clinical 
outcomes and quality of life were collected up to 12 months 
after surgery, and the clinical and patient-reported out
comes of the BSI were published.8 In brief, most patients 
had substantial health benefits to weight, diabetes status 
and comorbidities. 

This paper focuses on the distribution of referred patients 
with the aim of assessing the BSI’s progress in closing the 
metro-regional gap in providing equitable access to bariatric 
surgery. We also consider the engagement of Indigenous 
patients with the service and compare their outcomes with 
those of non-Indigenous patients. Specifically, we consider 
the clinical characteristics at referral and the rates of pro
gression to surgery with a view to assessing equity of access 
to the BSI. Clinical and patient-reported outcomes collected 
before surgery (at referral) and at 12 months after surgery 
are reported in Supplementary File S1. 

Methods 

Access equity 

Access to the BSI service was defined as referral to the BSI 
and does not account for later withdrawal. We estimated the 
number of potential candidates for surgery in each 
Queensland HHS using population and obesity prevalence 
data (Supplementary Table S1)1 and estimated obesity rates 
per 100,000 population by HHS. Given that data at the 
HHS level on the prevalence of T2DM were not available, 
Primary Health Network values from the Australian 
Diabetes Map18 were mapped to the relevant HHSs. 

Statistical analysis 

Descriptive statistics (frequency, mean ± s.d.) were calcu
lated for patient outcomes at baseline/referral and 12 months. 
The chi-squared test was used to investigate associations 
between nominal or ordinal dependent variables. Similarly, 
differences between the means of interval-dependent vari
ables were examined using ANOVA. Analyses were performed 
using SAS (version 9.4; SAS Institute) or IBM SPSS (version 
27.0, IBM Corp.). For simplicity we refer to the Metro North 
and South HHSs as ‘metropolitan’, which covers most of 
Greater Brisbane, and all other HHSs as ‘regional’. 

Ethics 

Ethics approvals for the evaluation were received from the 
Metro South HHS and Griffith University Human Research 
Ethics Committees on 20 September 2018 and 2 August 
2019, respectively, with additional amendments approved 
on 18 January 2021 (Project HREC/18/QPAH/427). 

Results 

Referred patient information 

The BSI received referrals for 297 patients. These 297 patients 
were 18–66 years old (mean, 52 ± 8.1 years), 57.6% were 
female, and 21.5% were Indigenous Australians. The cohort’s 
average BMI was 46.1 ± 7.0 kg/m2 and, with average hae
moglobin A1c at 8.77 ± 1.45%, all patients required oral 
medication for diabetes and had comorbidities, most com
monly hypertension (89.2%), dyslipidaemia (84.5%) and 
sleep apnoea (64.5%). 

Distribution of referrals relative to obesity 

The distribution of BSI referrals across Queensland’s metro
politan and regional HHSs was compared with the percent
age of individuals with obesity (i.e. potential candidates for 
surgery) in each service area. Overall, 47.8% of referrals 
were from regional areas, with 52.2% received from metro
politan Brisbane (Table 1). This contrasts with the 

Table 1. Distribution of obesity and referrals to the BSI across 
regional and metropolitan HHSs in Queensland.      

Metropolitan n (%) Regional n (%)   

Location of individuals with 
obesity  

506,166 (40.2)  752,905 (59.8) 

Indigenous  15,185 (23.2)  50,359 (76.8) 

Non-Indigenous  490,981 (41.1)  752,905 (58.9) 

Source of referrals to the BSI  155 (52.2)  142 (47.8) 

Indigenous  36 (56.3)  28 (43.7) 

Non-Indigenous  119 (51.1)  114 (48.9) 

Patients who had surgery  114 (53.7)  98 (46.3) 

Indigenous  26 (63.4)  15 (36.6) 

Non-Indigenous  88 (51.5)  83 (48.5) 

Source: The distribution of individuals with obesity across regional and 
metropolitan Queensland was calculated by the authors using population 
and obesity data from the 2020 Report of the Chief Health Officer of 
Queensland. 1 Referrals and outcome data were collected by the BSI. 8 

Indigenous, Aboriginal and Torres Strait Islander peoples; non-Indigenous, 
people of other descent. Metropolitan HHSs consist of the Metro North 
and Metro South HHSs; regional HHSs consist of Cairns and Hinterland, 
Central Queensland, Central West, Darling Downs, Gold Coast, Mackay, 
North West, South West, Sunshine Coast, Torres and Cape, Townsville, 
West Moreton and Wide Bay.  
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distribution of Queensland’s individuals with obesity, 59.8% 
of whom reside in regional areas, while 40.2% live in 
Brisbane. The mean referral rate from regional HHSs was 
18.9 patients per 100,000, whereas the mean referral rate 
from metropolitan HHSs was 30.6 patients per 100,000 indi
viduals with obesity: 62% greater (Supplementary Table S1). 

There were no referrals from North West HHS and only 
one from South West HHS, where obesity prevalence is 
highest (Supplementary Table S1). The regional Darling 
Downs, Gold Coast, Torres and Cape, and Mackay HHSs 
are also notable for their significantly lower referral rates. 
For example, the referral rate from Mackay was less than 
one-third of its obesity rate: 1.0% vs 3.9% of referrals and of 
the population with obesity, respectively, and with a referral 
rate of 6.1 patients per 100,000, it is the second most- 
underrepresented after North West (no referrals). The Gold 
Coast follows as the third most-underrepresented area: even 
though it is home to 9.9% of Queensland’s adults with 
obesity, only 3.4% of referrals were received from this 
HHS (Supplementary Table S1). In contrast, some HHSs 
were overrepresented in referrals. Substantially higher refer
ral rates were noted for Metro North (31.3% vs 19.0% of 
referrals vs population with obesity), Cairns and Hinterland 
(8.8% referrals vs 4.6% population with obesity) and 
Central West, with 1.0% of the referrals and 0.3% of the 
population with obesity. 

Although 76.8% of Indigenous Australians with obesity in 
Queensland live in regional areas, more than half of the 
referrals for Indigenous patients (56.3%) were from metropol
itan HHSs (Table 1). This contrasts with the referral distribu
tions of non-Indigenous patients, which were similar across 
metropolitan and regional areas (51.1% metro vs 48.9% 
regional). Overall referral rates were higher for Indigenous 
patients than non-Indigenous patients. However, the overall 
rates are distorted by differences between metropolitan and 
regional referral rates for Indigenous compared with non- 
Indigenous patients (Supplementary Table S1). The mean 
referral rate for regional non-Indigenous patients with obesity 
was 16.2 patients per 100,000; this was substantially lower 
than the metropolitan referral rate for non-Indigenous 
patients of 24.2 per 100,000. In contrast, the mean referral 
rate of regional Indigenous patients was 55.6 patients per 
100,000 versus the metropolitan referral rate for Indigenous 
patients of 237.1 per 100,000. This referral rate for 
Indigenous patients from regional areas is less than 25% of 
the rate for Indigenous patients from metropolitan areas. 

Progression to surgery 

From the 297 referrals received, 212 patients had bariatric 
surgery during the follow-up period of the study, 42 were 
excluded based on the inclusion/exclusion criteria, and 43 
remained under review for surgery, partially due to COVID- 
19-related delays. Just over half (53.7%, 114 of 297) of 
those who had surgery were from metropolitan HHSs 

(Table 1). The remaining 46.3% were from regional HHSs, 
mostly Cairns and Hinterland (8.8%), West Moreton 
(9.4%), Wide Bay (5.7%) and Central Queensland (5.7%) 
(Supplementary Table S1). 

As shown in Table 1, 53.6% of Indigenous patients 
referred by regional HHSs progressed to surgery (28 refer
rals vs 15 surgeries), in contrast to 72.2% of those from 
metropolitan services (36 referrals vs 26 surgeries). 
Consequently, nearly two-thirds (63.4%) of the Indigenous 
patients who had surgery were from Brisbane (Table 1). This 
contrasts with non-Indigenous patients, for whom the pro
portions of referrals and surgeries from metropolitan and 
regional areas were more similar (referrals: 51.1% metro vs 
48.9% regional; surgery: 51.5% metro vs 48.5% regional;  
Table 1). 

Discussion 

Access to health care is a multifactorial issue affected not only 
by physical proximity, but also financial affordability and 
cultural acceptability.19 A 2020 survey of 1024 Australians 
highlighted cost as the main barrier to accessing care.20 By 
providing publicly funded bariatric surgery that is open to 
eligible patients across Queensland, the BSI aimed to lower 
both financial and geographic barriers for those likely to gain 
substantial benefit. The development of a central referral hub 
for all patients, their pathology and clinical assessment, was 
fundamental to piloting a new healthcare service, coordinat
ing access to surgery, and prioritising patients from across 
Queensland. Similarly, allowing Aboriginal health workers, 
Aboriginal community-controlled health organisations, 
Aboriginal and Torres Strait Islander health units, and general 
practitioners in rural and remote areas, in the absence of local 
specialist services, to directly refer Indigenous persons, 
enabled them to have easier access to the BSI. 

Although nearly 60% of Queensland’s adults with obesity 
live outside Greater Brisbane, less than half of the patients 
who were referred (47.8%) or had surgery (46.0%) were 
from regional areas. Fewer regional referrals to the BSI were 
received for both Indigenous and non-Indigenous patients. 
Nevertheless, regional patients who were referred were as 
successful as their metropolitan peers in progressing 
through the BSI care pathway from referral to surgery; for 
example, 73% of referred regional patients had surgery, 
compared with 75% of metropolitan patients. 

The engagement of Indigenous patients was dominated 
by metropolitan settings, and fewer referrals were received 
for Indigenous patients in regional areas despite higher 
obesity rates in these areas. The difference in referral rates 
across HHSs is important because access to the service poten
tially had greater facilitation in some HHSs, particularly for 
Indigenous patients, and thus, requires further investigation. 

The lack of referrals from some areas could also be 
caused by patients declining being referred. Indeed, the 
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relatively low referrals for Indigenous patients from regional 
HHSs could be a result of cultural differences and the his
torical reluctance of Indigenous peoples in remote regions to 
access mainstream health care.19 Patients of all ethnicities in 
regional areas may also be deterred by travel and financial 
barriers (although these are lowered substantially by 
targeted government subsidies) or unable to leave their 
home or work for a sufficient period.21 If this is the case, 
additional telehealth could be offered to support these 
patients prior to and following surgery, as demonstrated 
recently.22 Patients may also be unwilling to proceed with 
bariatric surgery for health or lifestyle reasons. In total, 29 
patients were excluded from the service after either cancel
ling appointments (n = 16: 8 metropolitan vs 8 regional) or 
continuing to smoke (n = 13: 5 metropolitan vs 8 regional), 
which highlights the fundamental role of patients’ agency in 
their health status. Bariatric surgery requires long-term 
behaviour and lifestyle change, and patients’ willingness to 
commit to this is fundamental for achieving and maintaining 
successful outcomes,23,24 but may be challenged by obeso
genic environments25,26 and social stigma.27 

The lower number of regional referrals may be the con
sequence of poor awareness of the BSI among healthcare 
providers in regional Queensland. Future efforts should 
investigate why fewer referrals are forthcoming from 
regional areas with high obesity rates by examining doctors’ 
awareness of the service, the overall health status of each 
area’s population with obesity, and what proportion of these 
individuals are both eligible for the BSI and willing to 
receive bariatric surgery through the public system. Here, 
equity may lie not only in matching referrals to obesity 
prevalence, but also in educating care providers and ensur
ing the availability of the service to those actively seeking 
better health. 

Health improvements and patient reported 
outcomes 

Despite the discrepancy in referral volumes, patients’ health 
outcomes were excellent regardless of ethnicity, and 
Indigenous patients were as satisfied with the service as 
their non-Indigenous peers (Supplementary Table S2). This 
is particularly important because it suggests that the cultural 
competence and care provision of the BSI were appropriate 
and met the needs of all. Respect and cultural sensitivity are 
fundamental in equitable healthcare provision,19,28 particu
larly in a culturally and ethnically diverse nation such as 
Australia, and these outcomes bode well for the future 
accessibility of the BSI to Indigenous Australians. 

Limitations 

Although BMI is an accepted indicator of obesity in average 
populations, the value that indicates obesity (i.e. adiposity 
above 25%) varies between ethnic groups.29,30 This study 

did not collect detailed data on patients’ ethnic character
istics and thus, BMI was used as a broad indicator of obesity. 
Furthermore, to examine whether referrals to the BSI truly 
met clinical need, it is necessary to consider what proportion 
of the population are affected by obesity, their diabetes 
status and comorbidities, and whether these patients are 
interested in bariatric surgery. Although we considered 
diabetes prevalence data (by both HHS and ethnicity), 
data on the prevalence of both obesity and diabetes by 
Indigenous status in each HHS are needed to support further 
conclusions, particularly given that the prevalence of obe
sity and diabetes is higher in Indigenous populations and 
varies with location.3 Given Indigenous Australians’ well- 
documented difficulty in accessing health care and their 
generally poorer health outcomes,28 it is heartening to see 
high levels of engagement by Indigenous Australians with 
the BSI. Finally, the small sample size of 297 referrals might 
limit the generalisability of the findings. 

Conclusion 

The development of the central referral hub and the screen
ing process enabled equitable access to bariatric surgery 
from across Queensland as well as the selection of people 
who will benefit the most from bariatric surgery. Although 
additional work is necessary to refine the program, its 
engagement of both Indigenous and non-Indigenous patients 
from both metropolitan and regional areas and their positive 
health outcomes after surgery, suggest that the BSI repre
sents significant progress in the equitable provision of bar
iatric surgery in Queensland. This framework provides 
sustainable bariatric surgery services that can be extended 
to other specialty services and across other jurisdictions. 

Supplementary material 

Supplementary material is available online. 
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