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Abstract
Background  Chronic respiratory diseases, such as chronic obstructive pulmonary disease (COPD), disproportionately 
impact the Aboriginal and Torres Strait Islander population of Australia. Aboriginal Community Controlled Health 
Services (ACCHSs) are primary care services, established to provide healthcare in culturally safe environments for 
Aboriginal people. There is little information about the respiratory services for people with chronic respiratory diseases 
provided by ACCHSs.

Aim  To describe current provision of respiratory services of ACCHSs based in New South Wales (NSW), with a focus 
on identifying barriers and facilitators to providing pulmonary rehabilitation.

Methods  A researcher-administered survey was conducted via Zoom plus a follow-up email to collect client 
and health workforce data. Participants were NSW-based ACCHSs, members of the Aboriginal Health and Medical 
Research Council (AH&MRC). Exclusions were ACCHSs that only delivered drug and alcohol rehabilitation, housing or 
employment services. The survey collected information related to client numbers, smoking history, COPD diagnoses, 
health workforce, and respiratory services with a focus on pulmonary rehabilitation programs.

Results  Forty-one ACCHSs were invited to participate and 18 (44%) completed the survey. Most provided respiratory 
care, although variation existed in service scope and delivery. The main respiratory services provided were smoking 
cessation (100%), spirometry (89%) and respiratory clinics (33%). Most ACCHSs (78%), reported some access to 
respiratory physicians. No ACCHSs provided pulmonary rehabilitation. Main barriers included staff shortages, lack 
of staff training, financial constraints and lack of space. Several ACCHSs expressed interest in providing a pulmonary 
rehabilitation program, if appropriate resourcing was available. Ten ACCHS (56%) reported that Aboriginal clients 
would not access mainstream public health services for pulmonary rehabilitation. Barriers to accessing these 
externally available pulmonary rehabilitation programs included transportation issues, cultural considerations and 
geographical location.
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Introduction
Chronic obstructive pulmonary disease (COPD), is a 
serious Australian public health issue, contributing to 
significant morbidity, mortality and health economic bur-
den [1, 2]. Aboriginal and Torres Strait Islanders are the 
Indigenous peoples of Australia, (hereafter respectfully 
referred to as Aboriginal peoples) and are disproportion-
ately impacted by COPD compared to other people [3], 
with COPD being the most common cause of potentially 
preventable hospitalisation for Aboriginal peoples [4]. 
Many of these hospitalisations could be avoided by access 
to best practice COPD management provided in primary 
care [5–8].

Pulmonary rehabilitation is a key component of evi-
dence-based COPD management [9]. Programs are 
commonly delivered over a 6–8-week period by phys-
iotherapists in mainstream public hospitals [9, 10]. Pul-
monary rehabilitation includes individualised exercise 
training and health education to optimise treatment and 
manage symptoms that impact quality of life, such as 
shortness of breath and fatigue [5].

There is a disparity in access to health care for Aborigi-
nal peoples which is influenced by colonisation, racial 
discrimination, as well as social and geographical bar-
riers, leading to poor health outcomes [11]. To address 
the unacceptably high rates of COPD hospitalisations for 
Aboriginal people with COPD, there is a growing recog-
nition that access to culturally safe pulmonary rehabili-
tation programs needs to be improved [12]. Aboriginal 
Community Controlled Health Services (ACCHSs) were 
established to improve Aboriginal peoples’ access to 
culturally safe health care grounded in local Aboriginal 
culture and communities’ perspectives to inform ser-
vice delivery and address the failures of the mainstream 
health care system [13, 14]. Current evidence, although 
limited, suggests that delivery of pulmonary rehabilita-
tion programs by ACCHS for Aboriginal people with 
COPD have achieved improvements in health out-
comes [15] and highlighted the importance of cultur-
ally meaningful relationships to increase uptake to such 
programs by Indigenous communities [16]. There is 
limited published evidence describing the current land-
scape of respiratory service provision within NSW-based 
ACCHSs, including barriers and enablers to implement-
ing sustainable pulmonary rehabilitation programs. The 
study aim was to describe the current respiratory service 

provision and infrastructure within NSW-based ACCHS, 
with a focus on COPD and the availability of pulmonary 
rehabilitation.

Methods
The study was a cross-sectional, observational design 
using a researcher-administered survey conducted via 
Zoom and was nested within a NHMRC funded project 
titled: Implementing evidence into practice to improve 
chronic lung disease management in Indigenous Austra-
lians: the Breathe Easy, Walk Easy - Lungs for Life (BE 
WELL). Ethics approval was granted by the Aborigi-
nal Health and Medical Research Council of NSW 
(AH&MRC) Human Resource Ethics Committee (HREC 
1261/17).

Participants
Participants were NSW-based ACCHSs. To be eligible, 
services had to be a member of the AH&MRC and listed 
on the AH&MRC website as delivering culturally safe 
health-related primary care services [17]. Services were 
excluded if they solely delivered drug and alcohol reha-
bilitation, housing or employment services.

Procedure
Recruitment occurred from August 2021 until April 
2023. Aboriginal members (DM, SPP and JC) of the 
research team telephoned each ACCHS to verbally con-
firm eligibility. A personalised email addressed to the 
Chief Executive Officer of eligible ACCHSs was then 
sent, inviting them and their service to participate in the 
study. This email included a study overview, participant 
information sheet and consent form. Following the invi-
tation, ACCHSs received up to three telephone prompts 
from the research team to enquire about their interest in 
participating in the study. Participation was voluntary 
with consent provided by the Chief Executive Officer 
(CEO) of the ACCHS.

The survey, a copy of which had been sent to the 
ACHHS via email, was administered in real time, using 
video conferencing via a scheduled Zoom interview by 
Aboriginal members of the research team (DM, SPP and 
JC), experienced in conducting research with Aboriginal 
communities [18]. During the interview, the research-
ers guided the CEO or their delegate (a senior man-
ager or senior clinician) through the survey and entered 

Conclusions  ACCHSs are delivering respiratory services for Aboriginal people living with chronic respiratory diseases 
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participant responses directly into the survey tool. This 
approach enabled clarification of any aspect of the sur-
vey. Following the interview, a brief follow-up email was 
sent requesting client and health workforce data, which 
required participants to generate client reports in Com-
municare or Medical Director and review their health 
workforce establishment.

Survey
The survey was piloted in a previous study titled, Breathe 
Easy, Walk Easy which upskilled the health workforce 
to deliver pulmonary rehabilitation in rural and remote 
Australian health care settings [19, 20]. The survey was 
adjusted to fit the BE WELL project and the ACCHS 
context (Supplementary Information File 1). The survey 
comprised two sections and consisted of between 35 and 
59 questions depending on participants’ responses. The 
survey quantified the client population managed by the 
ACCHS, health workforce employed, respiratory ser-
vices provided, and barriers and facilitators to providing 
pulmonary rehabilitation. Additionally, if a pulmonary 
rehabilitation program was provided by the ACCHS, the 
survey assessed the model of pulmonary rehabilitation, 
insights into the enablers to establishing a PR program or 
enhancing an existing program.

Data analysis
Survey responses were analysed using SPSS Statis-
tics, version 28 (IBM Corporation, Armonk, NY, USA). 

Descriptive statistics (frequency, percentage, mean, stan-
dard deviation, median and interquartile range) were 
generated for appropriate variables and correlations were 
performed to determine relationships between variables. 
Participants were able to verbally provide additional 
context for their responses, which were recorded and 
transcribed, with key comments summated. Data are pre-
sented de-identified by ACCHS location in terms of the 
regions of NSW designated by the AH&MRC as either 
Metropolitan, Northern, Southern, Western (Fig. 1) and 
also by the Modified Monash Model (MM) which defines 
whether a location is metropolitan, rural, remote or very 
remote on a scale of MM1 to MM7, with MM 1 being a 
major city and MM 7 being very remote (Fig. 2) [21].

Results
Of the 48 ACCHSs that were members of AH&MRC, 
seven did not meet the inclusion criteria [22]. The 41 
eligible NSW-based ACCHS were invited to participate, 
and 18 services (44%) completed the survey.

The geographical regions and population size of the 
local town in which the ACCHS were located are pre-
sented in Table  1. There was one ACCHS in the Met-
ropolitan Region, six in the Northern Region, six in 
the Southern Region and five in the Western Region. 
ACCHSs were located in MM categories 1 to 6 [24] 
(Fig. 2). Eleven ACCHSs provided data on overall client 
numbers, Aboriginal client numbers, number of Aborigi-
nal clients who had a smoking history, and number with 
a COPD diagnosis (Table  2). Aboriginal people who 
had a history of tobacco smoking as a percent of total 
Aboriginal clients ranged from 18% to 66%, noting that 

Fig. 2  New South Wales by MM.  Source: Generated using a geospatial 
platform [23]. Legend: MM1: Metropolitan, MM2: Regional centres, MM3: 
Large rural towns, MM4: Medium rural towns, MM5: Small rural towns, 
MM6: Remote communities, MM7: Very remote communities

 

Fig. 1  AH&MRC member services map [22]
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the denominator included Aboriginal people of all ages 
who were clients of the ACCHS and therefore may be an 
underestimation of the percentage of adults with a smok-
ing history. Aboriginal clients with COPD as a percentage 
of the entire Aboriginal client population ranged from 4% 
to 6%, noting again that the denominator is the whole cli-
ent population and not age-specific for people 40 years 
and older, which is usually when symptoms appear, and a 
diagnosis of COPD is made [25]. Aboriginal clients with 
a COPD diagnosis as a percent of those with a smoking 
history ranged from 7% to 24%.

The total full time equivalent (FTE) health workforce 
employed by ACCHSs within their respective staffing 
establishments ranged from 11 to 60 FTE, comprised 
mostly of GPs (median, IQR) (3.7, 2.1 to 5.4) nurses (3.0, 

2.4 to 5.0), and AHWs (3.0, 3.0 to 6.0). A very limited 
number of allied health professionals were employed, for 
example, one ACCHS employed a physiotherapist (0.02 
FTE) (one day a month), two ACCHSs employed exercise 
physiologists (1 FTE and 0.2 FTE) and seven ACCHSs 
employed dietitians (range 0.02 FTE to 1 FTE). Clinical 
staff FTE was not related to the size of the client popula-
tion serviced by the ACCHSs, however there was a high 
correlation between total clinical staff FTE and episodes 
of care provided in the last financial year when the survey 
was completed (n = 10 ACCHSs, rρ=0.88, p < 0.001).

All 18 (100%) ACCHSs reported using either Com-
municare (n = 17) or Medical Director (n = 1) as their 
local client management system to record clinical service 
activity and related funding, hospital discharge summa-
ries and correspondence, internal reporting, reviews and 
recalls, referrals and allowing client records to be shared 
internally with the GPs and health workforce co-ordinat-
ing care, (or as needed with specialists) to support man-
agement plans and case conferencing. The main reasons 
for ACCHSs to use the client management systems in 
relation to chronic respiratory disease were to review GP 
management plans and team care arrangements (16/18, 
89%) and record and schedule vaccinations (12/18, 
67%) (Fig.  3). Twelve ACCHSs (67%) reported having 
a local process in place for annual reminders for influ-
enza, pneumococcal and COVID-19 vaccinations. This 
included eight ACCHSs that sent proactive text messages 
about vaccinations to clients with chronic respiratory dis-
ease who were considered at high risk of exacerbations.

The main respiratory specific services provided by 
ACCHSs were smoking cessation, spirometry and respi-
ratory clinics (Table 3).

All 18 ACCHSs provided smoking cessation pro-
grams with nurses or GPs providing this in 10 ACCHSs. 
Other staff who provided smoking cessation programs 

Table 1  Geographical region and classification sites of 
participating ACCHS (n = 18)
Region Classification ACCHS, 

n
Average 
popula-
tion, n

Average 
Aborigi-
nal popu-
lation, n

Metropolitan MM1 1 170,000 9000
Northern MM3 3 64,000 6000

MM4 2 15,000 3000
MM5 1 7000 1500

Southern MM1 1 136,000 4000
MM2 1 56,000 2500
MM3 4 3 towns: 

89,000
7000

1 town: 
13,000

600

Western MM3 3 39,000 6000
MM5 1 6000 1400
MM6 1 4,000 1700

Legend: Region, geographical regions identified by AH&MRC; MM Modified 
Monash Model; Average town population, classified by Local Government Area; 
Average Aboriginal population, classified by Local Government Area; n number.

Table 2  ACCHS client numbers, smoking history and COPD diagnosis (n = 11)
ACCHS by MM 
category

Clients, total, 
n*

Aboriginal clients, n 
(% of total)*

Aboriginal clients with a 
smoking history, n (% of 
Aboriginal clients)

COPD diagnosis in Ab-
original clients n, (%)

COPD diagnosis 
in Aboriginal cli-
ents with smok-
ing history, %

MM 1 2521 2291, (91) 939, (41) 79, (3) 8
MM 1 2122 1980, (93) 1305, (66) 87, (4) 7
MM 2 2816 2594, (92) 934, (36) 78, (3) 8
MM 3 3660 3248, (89) 894, (28) 159, (5) 18
MM 3 3696 3334, (90) 1292, (39) 110, (3) 9
MM 3 3300 2600, (79) 1200, (46) 115, (4) 10
MM 3 2928 2522, (86) 462, (18) 113, (4) 24
MM 3 3637 2481, (68) 1312, (53) 106, (4) 8
MM 4 8060 4530, (56) 1578, (35) 148, (3) 9
MM 5 2807 649, (23) 174, (27) 17, (3) 10
MM 6 3227 1703, (53) 485, (28) 104, (6) 21
Legend: ACCHS Aboriginal Community Control Health Service, n number, % percent, COPD chronic obstructive pulmonary disease, MM Modified Monash Model

*client numbers include clients of all ages registered with the ACCHS
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were AHWs (8 ACCHSs), health promotion workers (4 
ACCHSs), exercise physiologists (2 ACCHSs), pharma-
cists (2 ACCHSs), psychologist (1 ACCHS) and respira-
tory physician (1 ACCHS). Some ACCHSs reported they 
had a long history of delivering smoking cessation pro-
grams, some for more than 10 years. ACCHSs reported 
that the availability of smoking cessation programs was 
dependent on the funding from the Australian Govern-
ment’s Tackling Indigenous Smoking (TIS) program, 
which was in place until 2022. Concerns were expressed 
as to whether smoking cessation programs could con-
tinue to be provided by ACCHSs if this funding ceased.

Sixteen ACCHSs reported spirometry was conducted 
within the ACCHS, with the other two ACCHSs refer-
ring to the local hospital. During COVID-19 related 
restrictions, three of these ACCHSs reported ceasing spi-
rometry on site as it was challenging to conduct spirom-
etry in line with infection control recommendations, so 
referred clients to the local hospital. In the 16 ACCHSs 
that provided spirometry, the staff that performed spi-
rometry varied. Nurses conducted spirometry in 13 
ACCHSs, AHWs in 5 ACCHSs, GPs in four ACCHSs, 
pharmacists in two ACCHSs and an exercise physiologist 
in one ACCHS.

Adult respiratory clinics that were available in five 
ACCHSs were staffed by GPs and/or nurses. In two 

ACCHSs a respiratory physician attended via tele-health. 
One ACCHS had a monthly paediatric respiratory clinic 
provided by a respiratory physician.

A total of 14/18 ACCHS (78%) reported they had access 
to a respiratory physician. Of these, three ACCHSs (17%) 
had a visiting respiratory physician who delivered an 
adult or paediatric respiratory clinic within the ACCHS. 
The remainder either accessed a respiratory physician 
from the local health district (face-to-face or via tele-
health) and/or referred clients to a respiratory specialist 
in a major capital or regional city.

Five ACCHSs provided asthma and COPD education at 
the respective clinics, reviewing medications, and inhaler 
techniques. The staff involved in the education included 
nurses in four ACCHSs and a pharmacist in one ACCHS.

No ACCHSs provided pulmonary rehabilitation pro-
grams. The main reasons were lack of adequate staff, cur-
rent staff not trained to deliver pulmonary rehabilitation, 
lack of financial resources and inadequate space (Fig. 4). 
ACCHSs reported limited funding for staff in general, 
and none specifically for pulmonary rehabilitation as 
there is no federal government scheme to support bill-
able care items to enable financially viable PR programs. 
Three ACCHSs had definite plans to deliver pulmonary 
rehabilitation through the BE WELL project and at the 
time of data collection had commenced service planning 
and staff training. One other ACCHS reported being at 
an early stage of planning a pulmonary rehabilitation 
program and determining how to provide within existing 
financial constraints, and two other ACCHS expressed an 
interest in providing pulmonary rehabilitation if funding 
were available. ACCHSs also stated many clients would 
benefit from attending pulmonary rehabilitation, and that 
they had enough clients who would benefit from pulmo-
nary rehabilitation to establish a viable ACCHS-led PR 
program. Seven ACCHSs reported that in comparison to 
other chronic care services, pulmonary rehabilitation was 
not often identified as a local service priority. For many 
ACCHSs (n = 14) there were no plans to establish a pul-
monary rehabilitation program within existing financial 

Table 3  Types of respiratory services of participating ACCHSs 
(n = 18)
Type of respiratory services Number of 

respiratory 
services, n, (% 
of ACCHSs)

Smoking cessation 18 (100)
Spirometry 16 (89)
Respiratory clinic (Adult) 5 (28)
Asthma/COPD education* 5 (28)
Respiratory clinic (Paediatric) 1 (6)
Pulmonary Rehabilitation 0 (0)
Legend: * Asthma/COPD education provided within ACCHS clinics

Fig. 3  Use of patient management systems for chronic respiratory disease management. Legend: GP, general practitioner; Mgt, management; TCM, team 
care management. Numbers above the bars are the number of ACCHSs.
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resources. However, ACCHSs did identify they could 
improve access to pulmonary rehabilitation by increas-
ing referrals to programs delivered by hospitals in the 
local health district. One ACCHS reported that they had 
established a cardiac rehabilitation program integrated 
with the local hospital program, which may be a model 
for pulmonary rehabilitation. Another ACCHS, located 
in a small rural town, (MM5) stated that if funding were 
available, they would adapt a pulmonary rehabilitation 
program to align with their existing chronic care team 
and chronic disease model of care.

A total of 12/18 (67%) ACCHSs reported a pulmonary 
rehabilitation program delivered by the local hospital 
was available for clients, but only 8/18 (44%) reported 
Aboriginal clients would regularly access these external 
programs. Transportation, cultural issues and location 
of these programs were identified as key reasons for not 
accessing these programs (Fig. 5). One ACCHS reported 
that attending the nearest program required a 320  km 
round trip, which was a significant barrier, was costly for 
clients, and many did not have access to a private vehicle. 

Fig. 5  Perceived reasons ACCHS clients with COPD do not access hospital-based pulmonary rehabilitation programs. Legend: ACCHSs, Aboriginal Com-
munity Controlled Health Services. Numbers are number of ACCHSs

 

Fig. 4  Reasons why there are no pulmonary rehabilitation programs provided by the ACCHS. Legend: ACCHSs, Aboriginal Community Controlled Health 
Services; PR, Pulmonary Rehabilitation. Numbers are number of ACCHSs.
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In addition, pulmonary rehabilitation program times did 
not always fit with local public transport schedules.

Accessing pulmonary rehabilitation delivered by the 
local heath districts presented barriers for Aboriginal cli-
ents. These included concerns about programs being in 
hospitals with the potential to experience racism, engag-
ing with unknown services, and staff making judgements 
about client’s lifestyle choices and making them feel 
‘shame’. The absence of AHWs at these services was iden-
tified as a barrier to access, as well as perceptions that 
the hospitals and the pulmonary rehabilitation programs 
were culturally unsafe. Some ACCHSs provided further 
information about reasons for limited attendance at pul-
monary rehabilitation delivered by hospitals, such as a 
lack of information promoting the availability of pulmo-
nary rehabilitation programs to the Aboriginal commu-
nity. ACCHSs reported that from the clients’ perspective, 
local hospitals needed to better promote the value and 
benefit of pulmonary rehabilitation programs, as some-
times this is not evident to clients.

ACCHSs identified positive aspects of their exist-
ing respiratory services, such as their long-term collab-
orative relationships with local hospitals and respiratory 
physicians or chronic care specialists, providing nicotine 
replacement therapy to support clients to quit tobacco 
smoking, and spirometry for diagnosis of chronic respi-
ratory disease. ACCHSs also recognised opportuni-
ties for improvement to respiratory services, including 
being more proactive with spirometry for screening and 
diagnosing asthma and COPD, particularly reinstituting 
spirometry after cessation during the COVID-19 pan-
demic. ACCHSs commonly identified the need for more 
funding, staff education and training, exercise and clini-
cal equipment and larger facilities to strengthen existing 
respiratory services and for establishing pulmonary reha-
bilitation programs.

Some ACCHSs also spoke of the range of existing key 
performance indicators (KPIs) and reporting mecha-
nisms to funding bodies, such as, but not limited to the 
Australian Government Department of Health and Aged 
Care, National Disability Insurance Scheme, National 
Aboriginal Community Controlled Health Organisation 
and the NSW Ministry of Health. Although these current 
reporting requirements are extensive, ACCHSs reported 
that only smoking rates and vaccination for influenza for 
clients with COPD were required, and there are no cur-
rent KPIs relating to COPD diagnosis or management.

Discussion
The study found that the most common respiratory ser-
vice provided by ACCHSs was smoking cessation pro-
grams, followed by spirometry, with a few ACCHSs 
having an adult respiratory clinic staffed by GPs and 
nurses. Access to respiratory physicians was mostly from 

a regional hospital either face-to-face or via tele-health 
and, in some instances, clients were referred to a respi-
ratory specialist in a major capital or regional city. No 
ACCHS provided a PR program.

The high availability of smoking cessation programs 
was most likely related to the Australian Government’s 
TIS program which has funded ACCHSs to provide such 
programs since 2010 [26]. The TIS program is reported to 
have been successful in reducing the percent of Aborigi-
nal people aged 15 years and older who were daily smok-
ers from 50 to 37% [27]. In the ACCHSs represented in 
our study, Aboriginal clients with a smoking history 
ranged from 18 to 66% (mean [SD] 36% [13]) of the total 
Aboriginal clients of all ages. While these percents reflect 
those who have had a smoking history and not necessar-
ily current smokers, these percentages are relatively high.

Spirometry was widely available, due in part to spirom-
etry being funded via the Medicare Benefits Schedule 
when performed before and after inhalation of a bron-
chodilator [28]. Spirometry is used to diagnose COPD 
[29], therefore it is of critical importance for case finding, 
particularly for clients at known risk, such as those with 
a smoking history [25]. Providing spirometry in primary 
health care settings has been reported to improve rates 
of COPD diagnosis, leading to improved COPD man-
agement [30]. Increasing the availability of spirometry 
in primary care, such as in ACCHSs, may support ear-
lier COPD diagnosis which would offer opportunities for 
early treatment to reduce disease progression [31].

The percentage of Aboriginal clients with a smoking 
history who have been diagnosed with COPD in this 
study ranged from 7% to 24% (median 9%). A recent 
study in Australian GP practices that screened clients 
who were over 40 years old with a history of smoking, 
identified 17% with COPD [32]. The overall lower per-
centage in our study suggests that although spirometry 
is available in ACCHSs there may be a lack of proactive 
case finding. Aboriginal people who have smoked gen-
erally develop symptoms of COPD at a younger age [8] 
which may indicate that case finding for COPD using spi-
rometry should occur in Aboriginal people as young as 
35 years with a smoking history.

Since ACCHSs are primary care services, it was not 
expected that they would have embedded respira-
tory specialists. However, the study showed that most 
ACCHSs had contact with respiratory physicians for 
their clients if needed, complimenting ACCHSs’ respira-
tory service provision. Access to respiratory specialists, 
especially in regional, rural and remote locations was 
available through various government funded outreach 
programs and initiatives, such as the Rural Health Out-
reach Fund and Medical Outreach Indigenous Chronic 
Disease Program [33, 34] which aim to enable equitable 
access to specialists doctors and other health workforce. 
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These initiatives have been reported to improve access to 
care, client satisfaction, treatment adherence and health 
outcomes [35, 36].

While pulmonary rehabilitation is a key component in 
the management of COPD, no ACCHSs provided these 
programs. This is not surprising given ACCHSs priori-
tise local service provision and operate within financially 
restrictive environments [37], and there is currently no 
funding model for pulmonary rehabilitation in primary 
care. However, given the strong evidence that pulmonary 
rehabilitation can reduce symptoms of breathlessness 
and fatigue [38], increase exercise capacity [38], reduce 
anxiety and depression [39], improve health-related qual-
ity of life [38] and reduce hospital admissions in people 
with COPD [40], making pulmonary rehabilitation widely 
available for Aboriginal people is critically important. 
Although pulmonary rehabilitation programs are often 
available in hospital settings through the local health dis-
tricts where ACCHSs are located, the ACCHSs reported 
that few Aboriginal people with COPD access these pro-
grams. The main reasons cited by ACCHSs were related 
to transportation, program location, similar to other 
studies in non-Aboriginal peoples [41, 42] and cultural 
issues linked to racism and the perception that these pul-
monary rehabilitation programs are culturally unsafe, as 
well as not engaging with Aboriginal people to help them 
understand the benefits of pulmonary rehabilitation [15, 
16, 43].

The main barriers to establishing pulmonary rehabilita-
tion programs within ACCHSs were the lack of adequate 
staff, lack of training for staff to provide pulmonary reha-
bilitation, no specific funding for pulmonary rehabilita-
tion and inadequate space to run a program. Addressing 
these barriers should enable pulmonary rehabilitation 
programs to be provided in the culturally safe environ-
ments of ACCHSs. For this to be successful, some adap-
tations to programs may be required so that they fit the 
context of ACCHSs and local Aboriginal communities. 
Adapting pulmonary rehabilitation programs to the con-
texts of the health systems where programs are provided 
has been highlighted previously [41].

The availability of client management systems in 
ACCHSs (Communicare or Medical Director) provides 
a robust clinical infrastructure enabling effective clini-
cal management for chronic conditions, such as chronic 
respiratory disease. These systems enable ACCHSs to 
monitor and update client treatments, such as GP man-
agement plans, vaccination recalls, medication reviews, 
asthma/COPD action plans, referral for smoking cessa-
tion and spirometry. ACCHSs reported that there were 
potential opportunities to use these systems more effec-
tively to enable more proactive COPD case finding and 
clinical management of chronic respiratory diseases, such 
as conducting COPD management reviews and audits, 

and identifying gaps in relation to COPD and pulmonary 
rehabilitation guidelines [9, 25]. For this to be successful 
clinicians in ACCHSs should be involved in co-designing 
these processes.

Clinical implications
ACCHSs acknowledged the high prevalence of smoking 
and respiratory disease impacting Aboriginal peoples 
across the life span and the limited range of respiratory 
services and programs currently delivered within NSW-
based ACCHSs. To improve outcomes for Aboriginal 
people with chronic respiratory disease requires addi-
tional financial investment for ACCHSs. Achieving par-
ity in respiratory disease outcomes between Aboriginal 
and non-Aboriginal people also requires mirroring the 
investments that the Australian government has made 
to address the gaps for other chronic diseases, such as 
diabetes.

No ACCHSs provided pulmonary rehabilitation, which 
is known to be a highly effective intervention to improve 
the health of people with COPD and reduce hospital 
admissions. To develop sustainable pulmonary rehabili-
tation programs within culturally safe ACCHS environ-
ments, requires the establishment of a funding stream 
aligned to clinical activity and models of care. This would 
also require employing and upskilling the ACCHSs 
health workforce to deliver programs, such as physio-
therapists, accredited exercise physiologists and Aborigi-
nal health workers.

A critical component of delivering health services is 
health workforce availability and retention [44]. ACCHSs 
employ a significant number of Aboriginal people, with 
nearly 4000 Aboriginal employees across Australia in 
150 ACCHSs [45]. The study revealed staffing establish-
ments in ACCHSs ranged from 11 to 60 FTE, comprising 
mostly GPs, nurses, and AHWs. There were very limited 
numbers of physiotherapists or accredited exercise psy-
chologists, who are key health workforce in the delivery 
of pulmonary rehabilitation programs [10]. Enhancing 
respiratory services, particularly pulmonary rehabili-
tation delivered within ACCHSs, requires increased 
funding to employ physiotherapists, accredited exercise 
physiologists and AHWs, the latter who are essential 
to supporting culturally safe pulmonary rehabilitation 
programs.

Study strengths and limitations
This study provides information about existing lung 
health services for the management of COPD deliv-
ered by NSW-based ACCHSs which has not previously 
been available. A strength of the study was the ability 
for respondents to clarify questions and expand their 
responses, enabling greater insights into the Aborigi-
nal primary health care sector. A limitation of the study 
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was that the findings are only representative of 44% of 
eligible ACCHSs in one state in Australia. While some 
findings may be relevant to ACCHSs in other states or 
territories, generalisability of findings beyond NSW 
should be approached with caution and in consideration 
of local context. The study is the first to report any data 
on respiratory services provided by ACCHSs in Austra-
lia. Such data are needed to begin to address the disparity 
in outcomes for Aboriginal people with COPD (e.g. five 
times the hospitalisation rate than non-Aboriginal Aus-
tralians) [46], that require greater focus on availability of 
evidence-based care.

Conclusion
This study reported data on respiratory services from 18 
NSW-based ACCHSs. Information about service deliv-
ery has highlighted investments made by the Aboriginal 
community-controlled sector in the management of cli-
ents with respiratory disease. The study also identified 
gaps that require future focus and government funding to 
enable Aboriginal peoples with COPD to have equitable 
access to best-practice, evidenced-based care. Further 
studies in collaboration with ACCHSs from across Aus-
tralia and with the National Aboriginal Community Con-
trolled Health Organisation are needed to extend these 
findings.

Abbreviations
COPD	� chronic obstructive pulmonary disease
ACCHS	� Aboriginal Community Controlled Health Services
NSW	� New South Wales
BE WELL	� Breathe Easy, Walk Easy, Lungs for Life
PR	� pulmonary rehabilitation
FTE	� Full time equivalent
AH&MRC	� Aboriginal Health & Medical Research Council 
CEO	� Chief Executive Officer
MM	� Modified Monash Model
TIS	� Tackling Indigenous Smoking

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​1​3​-​0​2​5​-​1​3​3​6​1​-​w.

Supplementary Material 1.

Acknowledgements
We would like to acknowledge Aboriginal Community Controlled Heath 
Services who invested their time and knowledge to participate in this study.

Authors’ contributions
J.A. and D.M. conceived the study and J.A, D.M, S.P.P, S.D, K.G, C.J, G.M, S.J, T.S, 
Z.M, B.R, D.Mc, J.N, H.L, J.C and S.E contributed to aspects of the study design. 
D.M, S.P.P and J.C conducted participant interviews. J.A, D.M analysed and 
interpreted participant qualitative data. B.R, J.N, H.L, S.E, S.P.P, J.C and D.M 
provided an Aboriginal and/or Torres Strait Islander perspective to the study 
design. D.Mc, J.N and H.L provided the Aboriginal Community Controlled 
Health Service sector perspective to the study design. All authors read and 
approved the manuscript.

Funding
This study was funded by a National Health & Medical Research Council 
Australia, Global Alliance for Chronic Disease grant (1116081). David Meharg 
is supported as a Fellow, Wingara Mura Leadership Program, University of 
Sydney.

Data availability
The datasets used and/or analysed during the current study are available 
from the corresponding author on reasonable request [DM]. The data are not 
publicly available due to them containing information that could compromise 
research participant privacy and consent.

Declarations

Ethical approval and consent to participate
The study involved human participants and was performed in accordance 
with the Declaration of Helsinki. The study was approved by the Aboriginal 
Health & Medical Research Council of NSW Human Resource Ethics 
Committee (HREC 1261/17). All participants provided informed written 
consent to participate in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Faculty of Medicine and Health, Sydney School of Health Sciences, The 
University of Sydney, Camperdown, NSW 2006, Australia
2Poche Centre for Indigenous Health, The University of Sydney, 
Camperdown, NSW 2006, Australia
3The George Institute for Global Health, University of New South Wales, 
Newtown, NSW 2042, Australia
4University of New South Wales, Sydney, Kensington, NSW 2052, Australia
5Curtin Medical School, Faculty of Health Sciences, Curtin University, 
Bentley, WA 6102, Australia
6Faculty of Medicine and Health, School of Medical Sciences, The 
University of Sydney, Camperdown, NSW 2006, Australia
7South Western Sydney Local Health District, Liverpool, NSW  
2170, Australia
8Ingham Institute for Applied Medical Research, Liverpool, NSW  
2170, Australia
9Heart Research Institute, Djurali Centre for Aboriginal and Torres Strait, 
Islander Health Research and Education, Newtown, NSW, Australia
10Armajun Aboriginal Health Service, Inverell, NSW 2360, Australia
11Orange Aboriginal Medical Service, Orange, NSW 2800, Australia
12Waminda South Coast Women’s Health and Welfare Aboriginal 
Corporation, Nowra, NSW 2541, Australia
13Centre for Epidemiology and Biostatistics, The School of Population and 
Global Health, The University of Melbourne, Carlton South, VIC, Australia
14Sydney Local Health District, Camperdown, NSW 2050, Australia
15Faculty of Medicine and Health, The University of Sydney, Western 
Avenue, Camperdown, NSW 2006, Australia

Received: 16 January 2025 / Accepted: 6 August 2025

References
1.	 Brooke ME, Spiliopoulos N, Collins M. A review of the availability and cost 

effectiveness of chronic obstructive pulmonary disease (COPD) manage-
ment interventions in rural Australia and new Zealand. Rural Remote Health. 
2017;17(3): 4017.

2.	 Access Economics. Access Economics Pty Limited for the Australian Lung 
Foundation: Economic impact of COPD and cost-effective solutions. 2008.

3.	 Toelle BG, Xuan W, Bird TE, Abramson MJ, Atkinson DN, Burton DL, et al. Respi-
ratory symptoms and illness in older Australians: the burden of obstructive 
lung disease (BOLD) study. Med J Aust. 2013;198(3):144–8.

https://doi.org/10.1186/s12913-025-13361-w
https://doi.org/10.1186/s12913-025-13361-w


Page 10 of 10Meharg et al. BMC Health Services Research         (2025) 25:1135 

4.	 AIHW. Disparities in potentially preventable hospitalisations across australia, 
2012-13 to 2017-18. Canberra: Australian Institute of Health and Welfare; 
2020.

5.	 Yang IA, George J, McDonald CF, McDonald V, Craig S, Goodwin A et al. The 
COPD-X Plan: Australian and New Zealand Guidelines for the management of 
Chronic Obstructive Pulmonary Disease 2022. 2022.

6.	 ABS. 3303.0 - Causes of Death, Australia. 2017. Leading causes of death in 
Aboriginal and Torres Strait Islander People. Australian Bureau of Statistics; 
2017.

7.	 AIHW. Chronic obstructive pulmonary disease (COPD). Cat. no. ACM 35 
Canberra: Australian Institute of Health and Welfare. 2019 [Available from: ​h​t​t​
p​​s​:​/​​/​w​w​w​​.​a​​i​h​w​​.​g​o​​v​.​a​u​​/​r​​e​p​o​​r​t​s​​/​c​h​r​​o​n​​i​c​-​​r​e​s​​p​i​r​a​​t​o​​r​y​-​c​o​n​d​i​t​i​o​n​s​/​c​o​p​d.

8.	 AIHW. Coronary heart disease and chronic obstructive pulmonary disease in 
Indigenous Australians. Canberra: Australian Institute of Health and Welfare; 
2014.

9.	 Alison JA, McKeough ZJ, Johnston K, McNamara RJ, Spencer LM, Jenkins 
SC, et al. Australian and New Zealand pulmonary rehabilitation guidelines. 
Respirology. 2017;22(4):800–19.

10.	 Johnston CL, Maxwell LJ, Alison JA. Pulmonary rehabilitation in Australia: a 
national survey. Physiotherapy. 2011;97(4):284–90.

11.	 Nolan-Isles D, Macniven R, Hunter K, Gwynn J, Lincoln M, Moir R, et al. 
Enablers and barriers to accessing healthcare services for Aboriginal people 
in New South Wales, Australia. Int J Environ Res Public Health. 2021. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​i​​j​e​r​p​h​1​8​0​6​3​0​1​4.

12.	 ACSQHC & AIHW. The Fourth Australian Atlas of Healthcare Variation 2021. 
Australian Commission on Safety & Quality in Health Care; 2021.

13.	 Panaretto KS, Wenitong M, Button S, Ring IT. Aboriginal community 
controlled health services: leading the way in primary care. Med J Aust. 
2014;200(11):649–52.

14.	 NACCHO. Aboriginal Community Controlled Health Organisations: National 
Aboriginal Community Controlled Health Organisation. 2022 [08/06/2022]. 
Website describing Aboriginal Community Controlled Health Organisations]. 
Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​a​c​c​​h​o​.​​o​r​g​.​​a​u​​/​a​c​c​h​o​s​/

15.	 Davey M, Moore W, Walters J. Tasmanian aborigines step up to health: evalua-
tion of a cardiopulmonary rehabilitation and secondary prevention program. 
BMC Health Serv Res. 2014;14(1):349.

16.	 Levack WM, Jones B, Grainger R, Boland P, Brown M, Ingham TR. 
Whakawhanaungatanga: the importance of culturally meaningful connec-
tions to improve uptake of pulmonary rehabilitation by Māori with COPD - a 
qualitative study. Int J Chronic Obstr Pulm Dis. 2016;11(1):489–501.

17.	 AH&MRC. Member Services Sydney: Aboriginal Health & Medical Research 
Council of NSW. 2023 [List of member services]. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​
a​​h​m​r​​c​.​o​​r​g​.​a​​u​/​​l​o​c​​a​t​e​​-​a​-​m​​e​m​​b​e​r​-​l​i​s​t​/.

18.	 Inc ZVC. Security guide. Zoom Video Communications Inc. 2016 [Available from: ​
h​t​t​p​​s​:​/​​/​d​2​4​​c​g​​w​3​u​​v​b​9​​a​9​h​.​​c​l​​o​u​d​​f​r​o​​n​t​.​n​​e​t​​/​s​t​​a​t​i​​c​/​8​1​​6​2​​5​/​d​​o​c​/​​Z​o​o​m​​-​S​​e​c​u​r​i​t​y​-​W​
h​i​t​e​-​P​a​p​e​r​.​p​d​f.

19.	 Johnston C. Improving access to pulmonary rehabilitation in rural and 
remote Australia [PhD Thesis]: University of Sydney; 2014.

20.	 Johnston CL, Maxwell LJ, Boyle E, Maguire GP, Alison JA. Improving chronic 
lung disease management in rural and remote Australia: the breathe easy 
walk easy programme. Respirology. 2013;18(1):161–9.

21.	 Department of Health. Modified Monash Model Fact Sheet: Department of 
Health; 2019 [updated 14 July 2020. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​h​​e​a​l​​t​h​.​​g​o​v​.​​a​
u​​/​s​i​​t​e​s​​/​d​e​f​​a​u​​l​t​/​​f​i​l​​e​s​/​d​​o​c​​u​m​e​​n​t​s​​/​2​0​2​​0​/​​0​7​/​​m​o​d​​i​f​i​e​​d​-​​m​o​n​​a​s​h​​-​m​o​d​​e​l​​-​f​a​c​t​-​s​h​e​e​
t​.​p​d​f

22.	 AH&MRC. 2021–2022 Annual Report Our People to Live Stronger and Longer. 
Sydney: Aboriginal Health & Medical Research Council of NSW; 2023.

23.	 ArcGIS. cartographer Regions of NSW, Australia designated by the Modified 
Monash Model2024.

24.	 Modified Monash Model Fact Sheet. Australian Department Health ;2019. 14 
July 2020.

25.	 Dabscheck E, George J, Hermann K, McDonald CF, McDonald VM, McNamara 
R, et al. COPD-X Australian guidelines for the diagnosis and manage-
ment of chronic obstructive pulmonary disease: 2022 update. Med J Aust. 
2022;217(8):415–23.

26.	 Thomas D, Calma T. Tackling Indigenous smoking: a good news story in 
Australian tobacco control. Public Health Res Pract. 2020;30(3):e3032019.

27.	 Department of Health and Aged Care. $188 million to extend Indigenous 
anti-smoking program. Department Health Aged Care: Commonw Australia; 
2022 04/01/2022.

28.	 Department of Health and Aged Care. MBS Online Canberra: Department of 
Health and Aged Care. 2023 [Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​m​​b​s​o​n​l​i​n​e​.​g​o​v​.​a​u​/

29.	 Blake TL, Chang AB, Petsky HL, Rodwell LT, Brown MG, Hill DC, et al. Spirom-
etry reference values in Indigenous Australians: a systematic review. Med J 
Aust. 2016;205(1):35–40.

30.	 Walker PP, Mitchell P, Diamantea F, Warburton CJ, Davies L. Effect of primary-
care spirometry on the diagnosis and management of COPD. Eur Respir J. 
2006;28(5):945–52.

31.	 Johns DP, Walters JA, Walters EH. Diagnosis and early detection of COPD 
using spirometry. J Thorac Dis. 2014;6(11):1557–69.

32.	 Pagano L, Dennis S, Wootton S, Mahadev S, Chan ASL, Zwar N, et al. Identify-
ing airway obstruction in primary care: is there a role for physiotherapists? 
BMC Fam Pract. 2022;23(1): 324.

33.	 Department of Health. Rural health outreach fund: service delivery standards. 
Canberra: Department of Health, Commonwealth of Australia; 2020.

34.	 Department of Health. Outreach Programs Service Delivery Standards Can-
berra: Department of Healht; 2020 2020.

35.	 Islam MI, O’Neill C, Kolur H, Bagnulo S, Colbran R, Martiniuk A. Patient-
reported experiences and satisfaction with rural outreach clinics in New 
South Wales, Australia: a cross-sectional study. Healthcare. 2022. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​3​3​9​0​​/​h​​e​a​l​t​h​c​a​r​e​1​0​0​8​1​3​9​1.

36.	 O’Sullivan BG, Joyce CM, McGrail MR. Rural outreach by specialist doctors in 
Australia: a national cross-sectional study of supply and distribution. Hum 
Resour Health. 2014;12(1):50.

37.	 Darr JO, Franklin RC, McBain-Rigg KE, Larkins S, Roe Y, Panaretto K, et al. Qual-
ity management systems in aboriginal community controlled health services: 
a review of the literature. BMJ Open Qual. 2021. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​o​
q​-​2​0​2​0​-​0​0​1​0​9​1.

38.	 McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary 
rehabilitation for chronic obstructive pulmonary disease. Cochrane Database 
Syst Rev. 2015;2015(2):Cd003793.

39.	 Tselebis A, Bratis D, Pachi A, Moussas G, Ilias I, Harikiopoulou M, et al. A 
pulmonary rehabilitation program reduces levels of anxiety and depression 
in COPD patients. Multidiscip Respir Med. 2013;8(1):41.

40.	 Jenkins AR, Burtin C, Camp PG, Lindenauer P, Carlin B, Alison JA, et al. Do 
pulmonary rehabilitation programmes improve outcomes in patients with 
COPD posthospital discharge for exacerbation: a systematic review and 
meta-analysis. Thorax. 2024. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​1​​​3​6​​/​t​h​o​​r​a​x​-​2​​0​2​3​-​2​2​0​3​3​3.

41.	 Nici L, Singh SJ, Holland AE, ZuWallack RL. Opportunities and challenges in 
expanding pulmonary rehabilitation into the home and community. Am J 
Respir Crit Care Med. 2019;200(7):822–7.

42.	 Keating A, Lee A, Holland AE. What prevents people with chronic obstructive 
pulmonary disease from attending pulmonary rehabilitation? A systematic 
review. Chron Respir Dis. 2011;8(2):89–99.

43.	 Meharg DP, Gwynne K, Gilroy J, Alison JA. Exercise-based interventions 
for Indigenous adults with chronic lung disease in Australia, Canada, New 
Zealand, and USA: a systematic review. J Thorac Dis. 2020;12(12):7442–53.

44.	 Gillam M, Leach M, Muller J, Gonzalez-Chica D, Jones M, Muyambi K, et al. 
Availability and quality of publicly available health workforce data sources in 
Australia: a scoping review protocol. BMJ Open. 2020;10(1):e034400.

45.	 Panaretto KS, Wenitong M, Button S, Ring IT. Aboriginal community 
controlled health services: leading the way in primary care. Med J Aust. 
2014;201(2):91.

46.	 ABS. Australian Aboriginal and Torres Strait Islander Health Survey. Australia, 
2012–13. In: ABS, editor. Canberra: Australian Bureau of Statistics;: First Results; 
2013.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.aihw.gov.au/reports/chronic-respiratory-conditions/copd
https://www.aihw.gov.au/reports/chronic-respiratory-conditions/copd
https://doi.org/10.3390/ijerph18063014
https://doi.org/10.3390/ijerph18063014
https://www.naccho.org.au/acchos/
https://www.ahmrc.org.au/locate-a-member-list/
https://www.ahmrc.org.au/locate-a-member-list/
https://d24cgw3uvb9a9h.cloudfront.net/static/81625/doc/Zoom-Security-White-Paper.pdf
https://d24cgw3uvb9a9h.cloudfront.net/static/81625/doc/Zoom-Security-White-Paper.pdf
https://d24cgw3uvb9a9h.cloudfront.net/static/81625/doc/Zoom-Security-White-Paper.pdf
https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf
https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf
https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf
https://www.mbsonline.gov.au/
https://doi.org/10.3390/healthcare10081391
https://doi.org/10.3390/healthcare10081391
https://doi.org/10.1136/bmjoq-2020-001091
https://doi.org/10.1136/bmjoq-2020-001091
https://doi.org/10.1136/thorax-2023-220333

	﻿Scanning the respiratory service landscape in NSW-based Aboriginal Community Controlled Health Services
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants
	﻿Procedure
	﻿Survey
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Clinical implications
	﻿Study strengths and limitations

	﻿Conclusion
	﻿References


