
© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2020;12(12):7442-7453 | http://dx.doi.org/10.21037/jtd-20-1904

Review Article

Exercise-based interventions for Indigenous adults with chronic 
lung disease in Australia, Canada, New Zealand, and USA: a 
systematic review

David P. Meharg1,2^, Kylie Gwynne2,3^, John Gilroy1^, Jennifer A. Alison1,4^

1Faculty of Medicine and Health, Sydney School of Health Sciences, The University of Sydney, Sydney, Australia; 2Poche Centre for Indigenous 

Health, The University of Sydney, Sydney, Australia; 3Faculty of Medicine, Health and Human Sciences, Macquarie University, Sydney, Australia; 
4Sydney Local Health District, Sydney, Australia

Contributions: (I) Conception and design: DP Meharg, JA Alison, K Gwynne; (II) Administrative support: DP Meharg, JA Alison; (III) Provision of 

study materials or patients: DP Meharg, JA Alison; (IV) Collection and assembly of data: DP Meharg, JA Alison; (V) Data analysis and interpretation: 

DP Meharg, JA Alison; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: David P. Meharg. The University of Sydney, R.C Mills Building (A26), Fisher Road, Camperdown, NSW, 2006, Australia.  

Email: David.Meharg@sydney.edu.au.

Abstract: Indigenous peoples in Australia, New Zealand, Canada, and the United States of America (USA) 
have a higher burden of chronic lung disease than non-Indigenous people. Exercised-based interventions, 
such as pulmonary rehabilitation, are highly effective to manage chronic lung disease. The outcomes of these 
interventions for Indigenous people require evaluation. The aim of this review was to critically appraise 
the literature on the impact of exercise-based interventions on quality of life, exercise capacity and health 
care utilisation in Indigenous adults with chronic lung disease in Australia, New Zealand, Canada, and 
USA. The Cochrane Library, Medline, Embase, CINAHL, Scopus, Psychinfo, APAIS-Aboriginal Health 
and PEDro databases were searched for peer-reviewed and grey literature that evaluated exercise-based 
interventions, such as pulmonary rehabilitation for Indigenous adults with chronic lung disease in Australia, 
New Zealand, Canada, and USA. Two authors independently screened and reviewed titles and abstract 
and full texts of potentially eligible studies for inclusion. An Indigenous decolonisation methodological 
framework was also applied to evaluate Indigenous governance, involvement, and engagement in the studies. 
A total of 3,598 records were screened, nine full papers were reviewed, and one was study included, which 
was a cardiopulmonary rehabilitation program for Indigenous people in Australia. Participants with chronic 
respiratory or heart disease significantly improved functional exercise capacity and quality of life [six-minute 
walk distance mean change (95% CI) 79 metres (47 to 111); Chronic Respiratory Questionnaire Dyspnoea 
0.9 points (0.2 to 1.5)]. Several items of the decolonisation framework were addressed. Only one study was 
able to be included in the review, highlighting the paucity of research about culturally safe exercise-based 
interventions for Indigenous adults with chronic lung disease. There is a need for further research with 
strong Indigenous governance, involvement, and engagement.
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Introduction

Indigenous peoples in high-income countries where 
colonisation has occurred, such as Australia, New Zealand, 
Canada and the United States of America (USA), have 
poorer health outcomes and shorter life expectancy 
when compared to non-Indigenous peoples (1,2). These 
Indigenous peoples include Aboriginal and Torres Strait 
Islander peoples in Australia, Māori in New Zealand, First 
Nations Indigenous which includes First Nations, Innu/
Inuit and Metis people in Canada, and American Indian 
and Alaska Native tribes in the USA (2). Chronic lung 
diseases, such as chronic obstructive pulmonary disease 
(COPD) and bronchiectasis, have a higher prevalence (3-7),  
hospitalisation and mortality rate in these Indigenous 
populations compared to non-Indigenous populations in 
these countries (3-10). The relative prevalence of interstitial 
lung disease in Indigenous populations compared to non-
Indigenous populations is less well known, some studies 
suggest higher rates in Indigenous populations (11). 

Higher smoking rates partly contribute to this burden 
of disease (12), but is compounded by reduced access, 
availability and utilisation of appropriate health care and 
health education that could ameliorate the effects of chronic 
lung disease in Indigenous populations (6,13-15).

The economic and social burden of chronic lung disease, 
especially COPD is significant (16). Australia, New Zealand 
and Canada spend billions of dollars annually on direct and 
indirect costs (17-19), though the USA have the highest 
estimated direct cost totalling US$32 billion and indirect 
costs of $20.4 billion annually for COPD (20).

National clinical guidelines for the management of 
COPD in Australia, New Zealand, Canada, and USA 
strongly advocate that pulmonary rehabilitation should 
be available for people with COPD (8,21,22). In addition, 
pulmonary rehabilitation guidelines recommend that 
pulmonary rehabilitation should be available to people with 
other chronic lung diseases, such as bronchiectasis and 
interstitial lung disease (ILD) (23). Pulmonary rehabilitation 
is the most effective non-pharmacological intervention to 
improve health-related quality of life and function, reduce 
symptoms of breathlessness and fatigue (24), and help 
prevent hospital admissions in people with COPD (25)  
and has been shown to improve similar outcomes for 
people with bronchiectasis (26,27). As such, pulmonary 
rehabilitation, a supervised exercise-based intervention 
with health education (28) is recommended as an important 
component of management of people with COPD (29) 

and other chronic lung diseases, such as bronchiectasis and 
ILD (23). However, current guidelines do not offer specific 
cultural advice to clinicians to enable Indigenous peoples, 
their families, and communities to better manage these 
conditions. Further, only one pulmonary rehabilitation 
guideline has highlighted the inequality of access of 
Indigenous peoples to culturally safe programs (23).

Cultural safety is an Indigenous-led model of care that 
aims to redress power imbalances between health care 
providers and consumers, and in which clinicians undertake 
cultural self-reflection, bringing awareness to power 
relationships to decolonise and improve health practices (30).  
Indigenous peoples are less likely to access health care 
than non-Indigenous peoples for reasons including a lack 
of culturally safe services, low health literacy (31), living 
remotely and/or on reservations, and in some countries, 
due to inadequate health insurance coverage (32). When 
Indigenous peoples eventually utilise health care, they 
report additional barriers such as racism and receiving 
inappropriate care (33), leading to feelings of fear, distrust 
and alienation (34). Provision of culturally safe care is a key 
factor for Indigenous people to access health services, and 
the ability of services to achieve positive patient outcomes 
(35-37), including the uptake and completion of pulmonary 
rehabilitation (38).

Although exercise-based interventions,  such as 
pulmonary rehabilitation programs are potentially available 
to Indigenous people through mainstream hospital-based 
programs, uptake is low (39). Barriers for the general 
population to attend pulmonary rehabilitation have been 
reported as lack of transport, difficult locations to access, 
inconvenient timing, disruption of usual routine and lack 
of encouragement by health professionals (40). Additional 
barriers for Indigenous people to attend mainstream 
pulmonary rehabilitation programs relate to the lack of 
attention to cultural needs and the perception that programs 
are unwelcoming or unsafe (38). This can be further 
compounded by the dominant Western medical model that 
focuses on individual well-being with a disease-specific 
approach, which can conflict with the holistic construct that 
incorporates the social, cultural and community well-being 
common in Indigenous cultures (41).

Indigenous community controlled health services have 
improved access to and delivery of culturally safe health 
care, enhancing Indigenous peoples health outcomes (42).  
Such services play a key role reversing the power 
imbalances and inequities caused by colonisation, and 
enable self-determination of Indigenous peoples within 
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the Australian, New Zealand, Canadian and USA health 
care systems (43-46). These services have also increased 
access to and availability of chronic disease prevention 
and management services (43), with reports from health 
consumers that these services are equal to or better than 
general practice (42). Features of these service providers 
include strong collaborative relationships with Indigenous 
communities to develop services incorporating cultural 
values and perspectives to prevent chronic conditions (44). 
Gaps in service provision are addressed through effective 
partnerships that promote community well-being and 
innovative service delivery reforms (47). There is growing 
evidence that Indigenous governance of health programs 
are leading to better approaches to health problems (45). 
Since there is a higher incidence of chronic lung disease, 
especially COPD in Indigenous populations and pulmonary 
rehabilitation is a key component of the management of 
COPD, knowledge of the availability of exercise-based 
training, such as pulmonary rehabilitation programs and 
their outcomes in Indigenous peoples is important.

The aim of this systematic review was to critically 
appraise the literature on the impact of exercise-based 
interventions or pulmonary rehabilitation on quality of life, 
exercise capacity and health care utilisation in Indigenous 
adults with chronic lung disease in Australia, New Zealand, 
Canada, and USA. We present the following article in 
accordance with the PRIMSA reporting checklist (available 
at http://dx.doi.org/10.21037/jtd-20-1904).

Methods

The PROSPERO database and Cochrane Library 
were searched for systematic reviews on exercise-based 
interventions or pulmonary rehabilitation programs for 
Indigenous peoples with chronic lung disease in Australia, 
New Zealand, Canada, and USA. After determining no such 
reviews were published or in progress, the current review 
was designed in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
statement and checklist for systematic reviews (48) and 
registered prospectively with PROSPERO (registration 
number: CRD42019111405). The search strategy was 
designed in consultation with a university health sciences 
librarian.

The Cochrane Library, Medline, Embase, CINAHL, 
Scopus, Psychinfo, APAIS-Aboriginal Health and PEDro 
were searched from their respective start dates until 
November 2019 for exercise training or pulmonary 

rehabilitation interventions for Indigenous people with 
chronic lung disease in Australia, New Zealand, Canada, 
or USA. Search terms for populations were ‘Indigenous’ 
OR ‘First nation* OR ‘Aborigin*’ OR ‘North American 
Indian*’ OR ‘Inuit*’ OR ‘Torres Strait Islander* OR 
‘Maori’ OR ‘Rural population’ OR ‘Rural environments’ 
and were combined with ‘Chronic Obstructive Pulmonary 
Disease’ OR ‘COPD’ OR ‘Lung Disease*’OR ‘Pulmonary 
Disease*’ OR ‘Pulmonary Emphysema’ OR ‘DYSPNEA’ 
OR ‘Respiratory Tract Disorders’ OR ‘respiratory tract 
infection*’ OR ‘respiratory tract disease’ OR ‘Interstitial 
lung disease*’ OR ‘Emphysema’ OR ‘Obstructive lung 
disease*’ OR ‘interstitial lung disease’ OR ‘ILD’ OR ‘lung 
emphysema’ OR ‘paroxysmal dyspnea’ OR ‘breathing 
disorder’ OR ‘respiration disorder*’ OR ‘Paroxysmal’ 
and other terms ‘indigenous health care’ OR ‘indigenous 
people’ OR ‘Aborigine’ OR ‘Health Services’.  No 
restriction on language or publication years were applied. 
Forward and backward citation tracking from identified 
papers was undertaken. Government websites and databases 
were searched for grey literature. Experts in the field, based 
in Australia, New Zealand, Canada, and USA were also 
contacted to provide information on additional publications.

Study inclusion and exclusion criteria

To be included in the review, studies had to evaluate an 
intervention with the primary focus of exercise training 
and/or pulmonary rehabilitation for Indigenous adults, 18 
years of age and older with chronic lung disease in Australia, 
Canada, New Zealand or USA, and report any of the 
following outcomes: health-related quality of life, exercise 
capacity, health care utilisation or mortality. The definition 
of pulmonary rehabilitation used for inclusion of studies 
was: ‘any in-patient, out-patient, community-based or 
home-based rehabilitation programme of at least four weeks 
duration that included exercise therapy with or without any 
form of education and/or psychological support delivered to 
patients with exercise limitation attributed to COPD’ (24) 
or other chronic lung disease. Controlled and uncontrolled 
studies were eligible for inclusion. Studies had to include 
Indigenous peoples with chronic lung disease and provide 
outcomes assessed using psychosocial, behavioural, or 
clinical measures. Studies were excluded if they consisted of 
populations other than those stated in the inclusion criteria, 
where Indigenous and non-Indigenous disaggregated data 
was not provided or studies that lacked an exercise-based 
intervention or outcomes related to the study aim.
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Data extraction and assessment

Articles were scanned for inclusion based on title and 
abstract by two authors (DP Meharg and JA Alison). 
Differences were resolved through discussion and consensus. 
Data from full texts were extracted independently by two 
reviewers (DP Meharg and JA Alison). Information of 
interest included study population, recruitment strategy, 
study setting, details of the intervention, exercise capacity, 
health-related quality of life and health care utilisation, 
as well as Indigenous involvement in the study design, 
community engagement and governance guided by a 
decolonisation methodological framework. Colonisation 
has resulted in power imbalances between non-Indigenous 
and Indigenous peoples, particularly with how research is 
undertaken. A decolonisation methodological framework 
explores how Indigenous knowledge and values were 
reflected in the research methods of studies (49). While not 
included in the original prospectively registered protocol, 
the decolonisation methodological framework was used 
to evaluate included studies for Indigenous involvement, 
Indigenous community engagement and Indigenous 
governance. A decolonisation lens has been used in similar 
work (1,49-51) and was modified by the Indigenous scholars 
on the research team (DP Meharg and J Gilroy) to address 
the following questions: ‘How did the researchers include 
Indigenous voices?’, ‘What model of research governance 
was adopted that empowered Indigenous people in the 
research’?, ‘What was being said about Indigenous people?’, 
‘Who was speaking?’, and ‘Where were the research 
findings published? 

The qua l i ty  o f  inc luded  s tud ie s  was  a s se s sed 
independently by two authors (DP Meharg and JA 
Alison) using the Effective Public Health Practice 
Project Quality Assessment Tool (52). This tool was 
chosen instead of the GRADE system that was originally 
detailed in the prospectively registered protocol, as it 
has been used in several Indigenous systematic reviews 
(53-55), and is appropriate for a range of controlled 
and uncontrol led s tudy des igns  (56,57) ,  and has 
demonstrated fair inter-rater reliability (58). Using this 
tool, studies were evaluated for selection bias, study 
design, confounders, blinding, data collection methods, 
withdrawals, and dropouts. Each category was given 
an individual rating and studies were given an overall 
rating of strong, moderate, or weak for quality. Narrative 
synthesis was guided by the Cochrane Consumers and 
Communication Review Group (59).

Results

Search results and screening outcome are presented in 
a flow-diagram (Figure 1). Through database searching, 
5,696 records were retrieved. Two additional records were 
identified from backward and forward citation tracking, 
totalling 5,698 records. No articles were located in the 
grey literature. After removing duplicates, the titles, and 
abstracts of 3,598 records were screened. Nine full papers 
were reviewed. Eight studies were excluded based on full 
text review, as they did not include either an intervention, 
Indigenous peoples, or present data specifically on 
participants with chronic lung disease. One interventional 
study met the eligibility criteria (39). Based on this result, 
a narrative review was performed. The data collection 
methods were rated as strong, but the inability for blinding 
of the exercise intervention, lack of randomisation and 
selection bias, resulted in the overall quality rating of 
the study being weak (60) (Table 1). The decolonisation 
methodological framework review showed that there was 
the use of Indigenous research governance and involvement 
with the use of Indigenous voices. Aspects of Indigenous 
engagement were present, though the study did not report 
community engagement to support pre-study design or 
study implementation (Table 2). 

The population in the included study was Indigenous 
adults in Australia diagnosed with COPD, ischaemic heart 
disease or heart failure, or at high risk of developing these 
conditions due to at least two cardiovascular risk factors 
(smoking, obesity, hypertension, diabetes, or dyslipidaemia). 
The rehabilitation program was delivered between October 
2011 and February 2013 by an Aboriginal Community 
Controlled Health Service based in two major cities in 
Tasmania, Australia.

The cardiopulmonary rehabilitation program consisted 
of 16 supervised exercise sessions, for 1 hour, twice weekly 
for 8 weeks. The exercise sessions were individually 
prescribed and progressed (based on levels of breathlessness 
and perceived exertion) by a physiotherapist or exercise 
physiologist and included stationary cycling, steps, 
weights and, in some instances, outside walking. Group 
education sessions were conducted for an hour, once a 
week. Topics included self-management, healthy eating, 
smoking cessation, medication use, stress management 
and psychological well-being. Outcome measures were 
functional exercise capacity [measured by the 6-minute walk 
test (6MWT) and the incremental shuttle walk test (ISWT)], 
the Timed Up and Go (TUG) test, dyspnoea and fatigue 
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[measured by the Chronic Respiratory Questionnaire 
(CRQ)], and generic quality of life [measured by the 
Medical Outcomes Short Form (SF36)].

In total, 92 participants attended at least one exercise 
session within a program [mean (SD) attendance 11.5 (3.1) 
sessions] and 0–8 education sessions [mean attendance 5.4 
(2.4) sessions]. Thirty-nine percent of the participants (n=36) 
had a diagnosis of chronic cardiovascular or respiratory 
disease and attended at least one of the 8-week programs. 
There was no further breakdown of numbers of participants 
with COPD or subgroup analyses of those with COPD 
alone. Change data from those with a chronic cardiac 
or respiratory condition showed clinically significant 
improvements in exercise capacity [mean difference (95% 
CI) 6MWT 79 metres (47 to 111), n=22; ISWT 97 metres 
(40 to 153), n=19], however it was not clear whether two 
6MWTs and two ISWTs were performed at program entry. 
As there is a learning effect in these tests (61), the change 
may have overestimated the real effect of the rehabilitation 

program. There was a clinically significant improvement in 
dyspnoea [CRQ Dyspnoea 0.9 points (0.2 to 1.5), n=20] but 
not fatigue [CRQ Fatigue 0.4 points (−0.4 to 1.1), n=19]. 
Quality of life scores improved significantly in the following 
domains of the SF36: Vitality 12.1 (0.7 to 23.5), n=35; Role 
emotional 16.0 (1.6 to 30.3), n=36; Mental health 14.3  
(7.2 to 21.4), n=35.

Fifty-five percent of participants and staff members 
completed program evaluations forms. Results revealed 
participants encouraged others in the community to join the 
program. Further, a crucial factor for program participants 
to stay engaged with the study was the encouragement 
received from other participants and staff, as well as small 
group team environments and existing knowledge of other 
participants as local Indigenous community members. Staff 
completed evaluation forms and a semi-structured interview, 
which reported that witnessing participants’ optimism, 
health improvements and the comradeship between staff 
and participants were meaningful outcomes. Aboriginal 

Figure 1 PRISMA flow diagram. 
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Health Workers (AHWs) stated it was pleasing to be seeing 
improvements in participants, as well as achieving personal 
and professional benefits by developing new skills. The 
evaluation revealed that a strength of the program was 
designing a specific program for Indigenous peoples, with 
individually designed exercise training, linked to goals.

Discussion

The purpose of this study was to critically review the 
literature on the impact of exercised-based interventions, 
such as pulmonary rehabilitation for Indigenous adults with 
chronic lung disease in Australia, New Zealand, Canada, and 

USA. To the authors’ knowledge, this is the first published 
literature review on this topic. Australia, New Zealand, 
Canada, and USA were selected as they share similarities 
such as the historical and ongoing impact of colonisation 
and an over-representation of Indigenous peoples with 
chronic lung disease in comparison with non-Indigenous 
peoples (3-6,8). Despite a comprehensive literature search, 
only one study met the inclusion criteria. It is possible 
some interventions were not included due to no formal 
publications. Given the higher prevalence of chronic lung 
disease in Indigenous peoples in the targeted countries, and 
the acknowledged need for culturally safe exercise-based 
interventions, such as pulmonary rehabilitation programs 

Table 1 Quality rating score of the included study*

Author Selection bias Study design Confounders Blinding
Data collection 

methods
Withdrawals and 

dropouts
Overall 
rating

Davey et al., 
2014

Weak Moderate Weak Weak Strong Moderate Weak

*, based on Quality Assessment Tool for Quantitative Studies (60). 

Table 2 Decolonisation methodological framework

Author and date Davey et al., 2014

Location Hobart and Launceston, Tasmania, Australia.

Aim of study To evaluate the provision of culturally accessible cardiac and pulmonary rehabilitation to increase 
participation and improve health outcomes for people with established cardiac or pulmonary disease, and 
reduce risk factors for people with risk factors only.

What is being said about 
indigenous people?

Indigenous peoples have high COPD prevalence and rates of hospitalisation. Importance of culturally safe 
cardiopulmonary rehabilitation program designed and delivered by an Aboriginal community-controlled 
service for the Indigenous community.

Indigenous specific research Yes.

Indigenous research 
governance

Yes. Strong Indigenous governance model. Governance by Tasmanian Aboriginal Centre. Ethics approval 
by the State Committee of the Tasmanian Aboriginal Centre.

Indigenous engagement Partial. Indigenous study participants provided feedback via written evaluation forms. Staff who 
participated in the study provided feedback via interviews and written evaluations forms. Study did not 
report Indigenous community engagement to support pre-study design or implementation.

Indigenous involvement 
(indigenous author and voices)

Yes. One author was a Palawan woman (Aboriginal person from Tasmania) employed with the Tasmanian 
Aboriginal Centre. Indigenous Tasmanian Aboriginal Centre staff and Indigenous participants in the 
rehabilitation program.

Indigenous publication No. Published in a non-Indigenous specific peer reviewed journal (BMC Health Services Research).

Data collection methods Participants completed exercise capacity assessments, functional capacity assessments and quality of 
life questionnaires as well as a program evaluation form. Staff completed semi-structured interviews and 
provided written feedback.

Analytic framework Quantitative analysis on participation and rehabilitation outcomes. Thematic analysis of qualitative 
information from participants and staff.
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(23,38), it was expected more studies would have been 
available for review, particularly in the grey literature where 
Indigenous health interventions and evaluations are more 
often published (62).

Outcome of intervention

The included study was a single arm intervention, rated as 
weak quality, that recruited Indigenous participants with 
COPD or ischaemic heart disease (IHD) or chronic heart 
failure (CHF) but did not provide outcomes specifically for 
participants with COPD. While there was only one study 
considered suitable for inclusion in this review, making 
generalisation difficult, the findings provide numerous 
points for consideration. The results of this study suggest 
that cardiopulmonary rehabilitation programs, delivered 
by an Aboriginal Community Controlled Health Service in 
Australia, have the potential to achieve clinically important 
improvements in exercise capacity, and a reduction in 
breathlessness and improvement in some domains of quality 
of life in Indigenous participants with COPD, IHD or 
CHF. The study stated important factors for success were 
strong internal executive leadership and staff commitment 
to deliver a sustainable program that was supported through 
core annual service funding. In this study, cardiopulmonary 
rehabilitation programs were provided through an 
Aboriginal Community Controlled Health Service, on their 
premises or at private practices of exercise physiologists/
physiotherapists. The process of assessing the cultural safety 
of these private practices by Indigenous study participants 
or local Indigenous communities was not reported and the 
effect of changing the program venue to a private practice 
was not explored. In future studies it would be important 
to evaluate participants’ perspectives whether they felt 
the programs and program venues were culturally safe. 
Although the study aimed to explore the cost-effectiveness 
of the program, no data were provided. Such data would 
be important to support the economic case for providing 
Indigenous specific pulmonary rehabilitation programs. 

Importantly, program participants and staff highlighted 
positive outcomes. Participants reported the value of ‘being 
with your own community’. Such connectivity, through 
exercise-based interventions, has been shown to facilitate 
cultural and community connectivity (63). The importance 
of cultural identity and Indigenous community connectivity 
was highlighted as enhancing the outcomes of the study, 
similar to other studies in which Indigenous peoples 
participated (63,64).

Culturally-centred approaches

The study highlighted the importance of culturally-centred 
approaches. The authors developed a holistic, integrated, 
and comprehensive intervention with a focus on primary 
and secondary prevention for Indigenous peoples with, or 
at risk of developing, respiratory or cardiac conditions. This 
approach reflects the values of the Australian Aboriginal 
Community Controlled Health Service and Indigenous 
peoples holistic construct of health (65). The holistic 
approach taken resulted in a general, rather than a disease-
specific rehabilitation program. The included study 
raises important questions about the value and impact of 
disease-specific programs and their alignment with holistic 
worldviews and beliefs of Indigenous peoples. However, 
evidence supporting the health benefits of general, rather 
than disease-specific rehabilitation programs for people 
with chronic lung disease is not yet well established (23). 
Whether future pulmonary rehabilitation programs for 
Indigenous peoples should include broader inclusion 
criteria with a primary and secondary prevention focus, 
and transition away from an individual organ or disease 
approach, as conducted in a recent Indigenous chronic 
disease study (66), remains debatable.

Learnings from published physical activity and cardiac 
rehabilitation programs for Indigenous peoples may be 
applicable to designing and delivering culturally safe 
pulmonary rehabilitation programs (64,67-73). Cardiac 
rehabilitation literature has clear guides for health 
professionals to provide culturally safe programs with 
Indigenous staff leading exercise training classes (69). 
Additional learnings include approaching rehabilitation from 
a holistic and flexible primary and secondary prevention 
model (64), integrated with Indigenous community controlled 
health services and incorporating community and cultural 
aspects into the program’s design, delivery and participant 
education (68). Examples of incorporating cultural aspects 
include, relating the distance participants cycled to the 
distance ‘travelled’ on a map denoting culturally important 
places and describing the country visited (74), providing 
gender specific programs in line with cultural traditions, the 
use of a buddy or mentoring system to encourage attendance 
and inclusion of cultural mentors (69).

Indigenous engagement, Indigenous involvement, and 
Indigenous governance

Indigenous engagement, involvement and governance 
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supports the integration of cultural values, traditions and 
beliefs, while strengthening Indigenous decision-making, 
self-determination and capacity (75-79). Indigenous 
engagement was evident in the included study with 
Indigenous staff of the Aboriginal Community Controlled 
Health Service involved in the design of the intervention, 
which was based on national guidelines for rehabilitation 
programs. The described rehabilitation program’s structure 
and content was similar to other programs implemented by 
mainstream health organisations for the general population 
with chronic disease (23,80,81), which may not always 
be culturally safe for Indigenous peoples. Indigenous 
involvement on the research team was evident, with one 
of the three authors identified as Indigenous, enabling the 
application of an Indigenous lens to this Indigenous specific 
research. Using Indigenous research methodologies such as 
yarning circles (82) and involving Indigenous participants to 
validate the themes and findings would have strengthened 
the study. During program delivery, Indigenous involvement 
was evident mainly through AHWs who played a pivotal 
role in community engagement, due to existing relationships 
with community members and awareness of cultural values 
and knowledges (78). While it is important that trained 
health professionals, such as physiotherapists and exercise 
physiologists provide pulmonary rehabilitation exercise 
prescription and supervision, a role exists for AHWs to 
assist exercise training and the provision of education 
sessions in a culturally and clinically safe manner (69). 
Indigenous governance was evident in this study through 
the State Committee of the Tasmanian Aboriginal Centre 
and the Human Research Ethics Committee Tasmania 
Network granting ethics approval and an Aboriginal 
Community Controlled Service providing clinical and 
organisational governance. There was however, no mention 
of an Indigenous reference committee consisting of local 
community to ensure the intervention reflected and adhered 
to community values and beliefs (55).

The paper raises a valuable point of discussion, that 
Indigenous community controlled health services in 
Australia, New Zealand, Canada, and USA are uniquely 
positioned to deliver pulmonary rehabilitation programs 
specifically designed for Indigenous peoples. The successful 
provision of pulmonary rehabilitation programs for 
Indigenous peoples that are culturally safe, efficient and 
effective will require a clearer understanding of the barriers 
and enablers to such programs. While this review found 
limited literature for Indigenous specific exercised-based 
interventions, such as pulmonary rehabilitation programs, 

future programs should strive to incorporate similar 
Indigenous knowledges, values and beliefs, guided by strong 
Indigenous governance and methodologies. Continued 
research in this area should aim to have a greater influence 
on public policy and translation to practice, economic 
feasibility and scalability (55).

Strengths

The review was guided by a prospectively registered 
protocol, incorporated a relevant Indigenous theoretical 
framework, and actively engaged Indigenous scholars on 
the research team (DP Meharg and J Gilroy) to apply an 
Indigenous perspective.

Limitations

The review was limited due to the scarcity of publications 
relating to exercise-based interventions, such as pulmonary 
rehabilitation programs for Indigenous peoples with 
COPD. The lack of data meant that no meta-analyses could 
be performed and thus no conclusions or recommendations 
could be made regarding pulmonary rehabilitation 
programs for Indigenous adults with chronic lung disease, 
such as COPD.

Conclusions

This review highlights the paucity of peer-reviewed 
literature about exercise-based interventions, such as 
pulmonary rehabilitation programs for Indigenous adults 
with chronic lung disease living in Australia, New Zealand, 
Canada or USA. Despite the disproportionate impact of 
chronic lung disease on Indigenous peoples, published 
literature of exercise-based interventions for Indigenous 
peoples are almost non-existent. Additional research is 
required to address this important gap, guided by strong 
Indigenous governance, involvement and engagement.
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