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Abstract  

Introduction 

Older Aboriginal people have a strong leadership role in their community including passing on 

knowledge and teachings around culture and connections to Country. Falls significantly affect 

older people and are a growing concern for older Aboriginal people and their families. Regular 

participation in balance and strength exercise has been shown to be efficacious in reducing falls. 

A pilot study developed in partnership with Aboriginal communities, the Ironbark: Standing 

Strong and Tall program, demonstrated high community acceptability and feasibility, and gains 

in balance and strength in Aboriginal participants. This cluster randomised controlled trial (RCT) 

will assess the effectiveness of the program in reducing the rate of falls in older Aboriginal 

people. 

Methods 

We will examine the effectiveness and cost-effectiveness of the Ironbark group-based fall 

prevention program compared to a group-based social program, with Aboriginal people aged 45 

years and older in three Australian states. The primary outcome is fall rates over 12 months, 

measured using weekly self-reported data. Secondary outcomes measured at baseline and after 

12 months include quality of life, psychological distress, activities of daily living, physical 

activity, functional mobility and central obesity. Differences between study groups in the 

primary and secondary outcomes at 12 months will be estimated. 

 

Conclusion 

This is the first trial to investigate the effectiveness and cost-effectiveness of a fall prevention 

program for Aboriginal peoples aged ≥45 years. The study has strong cultural and community 

governance, including Aboriginal investigators and staff, and is guided by a steering committee 

that includes representatives of Aboriginal community-controlled services.   

Trial registration number: ACTRN12619000349145 
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INTRODUCTION 

Aboriginal and Torres Strait Islander peoples in Australia are ageing,[1] in 2006 those aged 55 

years and over accounted for only 7.5% of the total Aboriginal and Torres Strait Islander 

population but this proportion is predicted to double by 2031.[2] As  population ageing increases, 

so too does the burden of age-related health conditions. Furthermore, such conditions are 

experienced by Aboriginal and Torres Strait Islander people at a younger age of onset than 

among other older Australians.[3] Ongoing colonisation in Australia continues to marginalise 

Aboriginal and Torres Strait Islander communities, as evident in lower life expectancy, poorer 

reported health status, and higher levels of socioeconomic disadvantage.[4] As such, the health 

care and support needs of older Aboriginal and Torres Strait Islander peoples differ from those of 

other older Australians.[5]   

 

Fall injuries are a rapidly growing public health concern for Aboriginal and Torres Strait Islander 

people aged 45 years and over; around one in three fall each year.[6] Between 2007-08 and 2016-

17 hospitalisation from fall-related injuries rose by 424 cases, from 488 to 912, representing an 

87% increase, compared to 36% for other Australians.[7] Furthermore, the pattern of injury and 

outcomes of fall injury among older Aboriginal and Torres Strait Islander people differ from 

those of other older Australians. For older Aboriginal people the age-standardised rate of fall-

related hospitalisations and proportion hospitalised for fall-related non-fracture injuries are 

greater than for other older Australians.[8] Older Aboriginal people report that falls not only cause 

physical disability, but also result in significant psychological, cultural, familial, and spiritual 

loss.[9] 

 

There is strong evidence from multiple countries that exercise reduces the rate of falls among 

older people, particularly programs involving balance, strength and functional exercises.[10] A 

recent Cochrane systematic review included 108 trials and found exercise programs can reduce 

fall rates by 23% in community-dwelling older people.[10] Exercise programs that include a high 

dose and high challenge to balance have previously been estimated to reduce falls by almost 

40%.[11] One such program, the Otago exercise program, a home-based, individually tailored 

strength and balance retraining program, reduced falls and fall-related injuries by 30–46% in 
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older New Zealand community-dwelling populations.[12] However, results among 

Māori participants, the First Nations people of New Zealand, were not reported.   

 

Despite the high burden of falls in Aboriginal communities, no large-scale, randomised studies to 

date have examined the effectiveness of existing fall prevention interventions with older 

Aboriginal people in Australia, or First Nations populations globally.[6] A recent study with  

Inuvialuit Elders in Canada recommended adding environment assessments and modifications, 

physical activity, and education for Elders and caregivers to existing falls prevention 

programs.[13] Establishing trust and rapport within the community, including both Indigenous and 

non-Indigenous interventions, and cultural safety training were also important. However there is 

scarce evidence of , the acceptability of fall prevention interventions to Aboriginal and Torres 

Strait Islander communities and their feasibility to be delivered through existing services.  

 

Leading up to this research, discussions with representatives of Aboriginal communities, 

government stakeholders, academics and health service providers in NSW were held, to address 

these gaps and form a collaboration and partnership to implement and test a pilot program. The 

development process occurred through consultation with older Aboriginal people which 

identified an interest in and need for an Aboriginal-specific fall prevention program in a 

community setting. The Ironbark: Standing Strong and Tall program was developed from 2014 

to 2016 in collaboration with Aboriginal communities in New South Wales (NSW), Australia’s 

largest state by population size, over a three- to six-month period with six NSW community 

sites. The program is evidence-based,[14] and includes supervised weekly balance and strength 

sessions, a home exercise program and yarning circles, which is a culturally relevant method of 

storytelling, education and preserving cultural knowledge.[9, 14, 15] The Ironbark: Standing Strong 

and Tall yarning circles will focus on topics relevant to fall prevention, including footwear, 

health checks, walking safely outdoors and how to reduce home fall hazards. The pilot study 

found significant improvements in leg strength, balance, walking speed and body mass index 

after 6 months among 98 Aboriginal people aged 40 years and over. Participants reported that 

they greatly enjoyed the program and that it facilitated further involvement in other community 

activities.[16]  
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This trial aims to assess the effectiveness and cost-effectiveness of the Ironbark: Standing Strong 

and Tall program compared to a Healthy Community social program in reducing the rate of falls 

in community-dwelling Aboriginal people aged 45 years and older. This is an age when 

Aboriginal people begin to be affected by falls.[8] The Ironbark: Healthy Community program 

was developed through a co-design process with older Aboriginal people and key community 

stakeholders and involves social activities and weekly yarning circles about topics of the groups’ 

choice.[17] Our primary hypothesis is that the Ironbark: Standing Strong and Tall program will 

reduce fall rates compared with the Healthy Community program. Further, we hypothesise that 

the secondary outcomes of health-related quality of life, functional mobility, physical activity 

will be improved and that waist circumference will be reduced in the Ironbark: Standing Strong 

and Tall participants compared to the Healthy Community participants. We hypothesis that the 

secondary outcome of mental health and wellbeing will improve among all participants.  

 

This is a protocol for a trial that will be conducted in  NSW, South Australia (SA) and Western 

Australia (WA) and it is expected that participants will primarily be Aboriginal, although Torres 

Strait Islander people are also eligible to take part. The program being tested in the trial was 

developed with Aboriginal communities and could include both Aboriginal and Torres Strait 

Islander participants however only Aboriginal participants were involved, therefore we 

respectfully use this terminology in this paper. 

 

METHODS AND ANALYSIS 

 

Study design and setting 

The study will employ a cluster randomised controlled design, and has been designed in line with 

the Consolidated Standards of Reporting Trials (CONSORT) statement.[18] This protocol is 

reported according to the Standard Protocol Items: Recommendations for Interventional Trials 

(SPIRIT) statement,[19] and the program is described with reference to the Template for 

Intervention Description and Replication (TIDieR) checklist.[20]  
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The trial will take place in Aboriginal Community Controlled Health Services and other existing 

services with specific groups for Aboriginal people in NSW, SA and WA. Given historical 

factors associated with Aboriginal participation in research,[21] the trial processes must represent 

culturally safe research practice and appropriate protocol and operations to suit preferences of 

Elders and community sites. The term “cultural safety” originally derives from Māori nurses and 

midwives, as a framework for Māori patient care, which focusses on critically examining the 

continued colonization and power imbalances present in care between Māori patients and Pākehā 

health workers.[22, 23] The framework contains five key principles which act to challenge 

stereotypical notions of First Nations peoples.[24] Extended to research practice this involves 

respecting the worldviews of participants, recognising that these views may represent culturally-

driven differences, and incorporating these views into all aspects of research including the 

design.[25] In this study, forming partnerships with Aboriginal organisations and conducting 

community consultation with Elders at new trial sites are essential components of the trial 

development and recruitment process. These components provide opportunities for the research 

team to critically reflect on the researcher-participant relationship and attend to power 

differentials. This should produce knowledge that will be of real benefit to the participating 

Aboriginal communities.  

Participants 

Inclusion criteria 

The inclusion criteria are: being of Aboriginal and/or Torres Strait Islander descent; aged ≥45 

years; living in the community in a private dwelling or retirement village; and willing to attend 

weekly sessions. All participants will require medical clearance from a general practitioner. 

Family members will be permitted to attend programs but will not be included in the trial if not 

eligible to participate. 

Exclusion criteria 

Potential participants will be excluded if they are unable to go outside without assistance from 

another person, have a diagnosis of a degenerative neurological disorder, or have a medical 

condition precluding exercise.[26] 

Recruitment 

A total of 60 community-based sites will be recruited into this study. The study will identify 
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existing community groups catering to older people, or form new groups, and establish or 

formalise delivery of a weekly group program. Each site will have strong connections with their 

local Aboriginal community and will recruit 10 to 15 eligible Aboriginal people. Sites will have 

qualified staff, or be supported to identify qualified staff, and a venue to deliver the program. 

Sites will be supported through training and resources to implement the program they are 

allocated to deliver. In each State, sites will be recruited by Aboriginal project officers who will 

disseminate information through Aboriginal community controlled peak bodies and engage with 

local Aboriginal community, health services or Aboriginal Land Councils.  Due to the substantial 

time needed to engage local communities and recruit sites, recruitment will occur in the first four 

years of the study in order to complete the 12-month follow-up and data analysis within five 

years. All sites and individual participants will provide informed consent to take part in the 

study.   

Randomisation and blinding 

Once the groups are established and eligible members have consented to participate in the trial, 

participating sites will be randomised to the Ironbark: Standing Strong and Tall or Ironbark: 

Healthy Community program. The randomisation of sites will be determined using a computer-

generated random number schedule. Group allocation will use minimisation to ensure the study 

groups are matched by location (state capital city or not) and whether groups already existed or 

were formed specifically for the study. This procedure will be undertaken by a statistician not 

involved in recruitment, once all participants at a site have been recruited and baseline 

measurements have been completed. The randomisation process will be conducted externally to 

the study by the National Health and Medical Research Council Clinical Trials Centre. The 

allocation sequence will be concealed until assignment from participants and research assistants. 

Figure 1 illustrates the study design and procedures.  
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Intervention 

Elements of the program were described according to the TIDieR (Template for Intervention 

Description and Replication) Checklist (Table 1) during the development and pilot phase. [16, 20] 

Table 1 Intervention description using the Template for Intervention Description and Replication 
(TIDieR) checklist 

1. Brief name Ironbark: Standing Strong and Tall program 
2. Why  Falls significantly impact on the health of older people and are a 

growing concern for Aboriginal communities. The burden of age-
related health conditions and the need for culturally safe and 
appropriate programs is increasing. Regular participation in balance 
and strength activities has been shown to be efficacious in reducing 
falls.[10] 

3. What  
materials 

Ironbark: Standing Strong and Tall is a weekly, supervised balance 
and strength exercise and yarning program. The program was 
developed in partnership with Aboriginal communities during the 
Ironbark pilot project and based on the Stepping On Program.[15, 16] It 
includes an Ironbark: Standing Strong and Tall exercise manual based 
on the Otago Exercise Programme,[12] as well as other activities to 
progressively challenge balance and cognitive skills, including activity 
examples at different levels of difficulty. Exercise equipment needed 
for the supervised sessions (resistance bands, balance beam, foam 
balance mats) will be provided to each site. 

4. What 
procedures  

Sites allocated to the Ironbark: Standing Strong and Tall program will 
be supported to deliver balance and strength exercise and facilitated 
education and yarning about falls prevention,[9] with additional home-
based exercises.  

5. Who provides
  

An Aboriginal site manager will co-ordinate the group and support 
participants by encouraging class attendance, contacting participants 
who are unable to attend. A locally employed program facilitator 
(trained physiotherapist, exercise physiologist or fitness leader) will 
deliver the program. The facilitator will be trained by the research 
team to use the manual developed in the pilot project. All staff will 
attend state-based face-to-face training at commencement of the 
program and will also be connected with staff from other sites by 
phone, video call or social media for peer-to-peer support and formal 
training. State coordinators will visit each group at least twice over the 
delivery period for monitoring and support. 

6. How  Ironbark: Standing Strong and Tall is a face-to-face, group-based 
program with home-based exercises to be additionally completed by 
individuals at home.  

7. Where  The program will be delivered in a locally accessible location to be 
identified by the participating site which will be an existing Aboriginal 
Community Controlled Health Services and other services with 
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specific groups for Aboriginal people. The program will be offered to 
participants free of charge; participant transport will not be subsidised 
through the program but may be offered by sites according to usual 
practice. 

8. When and how 
much  

The program will run for 12 months. Program sessions will be a 
weekly class that runs for around 1.5 hours including 45 minutes of 
balance and strength exercise, and 45 minutes of facilitated yarning.[9] 
Exercises should be performed at a moderate intensity.  

9. Tailoring  The facilitator will tailor exercises according to each participant’s 
current functional abilities, referring to modified exercises in the 
manual where appropriate, and will develop an individualised program 
for each participant to practice daily at home. 

 

Ironbark: Healthy Community is a weekly program involving yarning circles and other activities 

of interest to participants, for example arts and nutrition.[17] An Aboriginal site manager will 

coordinate the group and receive training on group facilitation, supported by the Ironbark: 

Healthy Community program manual. This manual was developed with input from various 

Aboriginal communities, researchers and health workers and includes potential activity 

suggestions such as social or art activities but does not include regular exercise or fall prevention 

activities. The program will run for 12 months at a locally accessible location to be identified by 

the participating site and will also be free of charge for participants. At the end of the trial, sites 

allocated to deliver Ironbark: Healthy Community will be offered the opportunity to deliver 

Ironbark: Standing Strong and Tall for a 6-month period, including the provision of all resources 

and equipment. Data will not be collected for this further 6-month period. 

Patient and public involvement (PPI) 

The Ironbark: Standing Strong and Tall program was developed in partnership with Aboriginal 

communities and tested with six community sites in NSW.[16] 

 

Outcomes 

Primary outcome  

The primary outcome will be the rate of falls in the 12 months after randomisation. A fall will be 

defined as “an unexpected event in which the participant comes to rest on the ground, floor, or 

lower level, as a result of a loss of balance”.[27] Self-reported falls data will be collected weekly 

by site managers who will ask participants to complete a short questionnaire about falls. Several 
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methods of collecting falls data were tested in the pilot; weekly fall reports were consistently 

completed. Site managers will telephone non-attendees each week and ask about falls in the 

previous week. If falls are reported, further questions will be asked about fall-related injury and 

medical attention received.  

Secondary outcomes 

Secondary outcomes will be the proportion of people who fall at least once in the 12 months 

after randomisation, health-related quality of life, physical activity, functional mobility, central 

obesity and psychological distress. These outcomes will be collected using validated instruments 

that have been used with Aboriginal populations in previous studies and surveillance and that 

underwent testing with Aboriginal community groups prior to their finalisation. Health-related 

quality of life will be measured using EUROQoL 5D-5L.[28] Psychological distress will be 

measured using Kessler Psychological Distress Scale (K-10).[29] Activities of daily living will be 

measured through a condensed 24-item version of the Late Life Function and Disability 

Instrument (LLFDI) Function component.[30] Physical activity will be self-reported via the 

Incidental and Planned Exercise Questionnaire.[31] Research assistants will also objectively 

measure functional mobility using the Short Performance Physical Battery,[32] the alternate step 

test,[33] and single leg stance.[34] Central obesity waist circumference measurement will be 

completed as a cardiovascular risk measure.[35] 

Demographic and health variables 

Participant demographic information including home environment, vision status, fear of falling, 

past falls, perceived balance, medical history and medications will also be collected. 

 

Data collection 

All measures underwent pilot community testing with Aboriginal groups similar to the study 

population prior to their finalisation. Other than the weekly self-reported falls data, data will be 

collected via a detailed interviewer-administered questionnaire and physical measurements 

administered at baseline and 12 months after randomisation by trained Aboriginal research 

assistants blinded to group allocation. Adverse events such as falls, musculoskeletal injury or 

cardiovascular events that may occur during supervised, or unsupervised home-based, exercise 

sessions will be monitored via records kept by site managers and by participant self-report at 12 
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months. Program facilitators will be required to complete a Serious Adverse Event (SAE) form 

should an incident occur which will be reported immediately to central study staff. An SAE will 

be defined as an injury sustained while the participant is doing the program or doing program 

exercises at home. The facilitator will have access to a first aid kit and contact details for nearby 

emergency medical aid or emergency services. Any SAE will be escalated to the Investigator 

group, and policies and procedures around the program will be reviewed, and recommendations 

implemented. 

 

Process and economic evaluation 

A nested process evaluation will aim to quantify participation, inclusion and enjoyment. It will 

explore participants’ experiences of the intervention, contextual site or community specific 

factors and establish factors associated with participation. The process evaluation will collect 

both quantitative and qualitative data from participants and study site staff and will be described 

in detail in a separate study protocol. An economic analysis, conducted alongside the trial, aims 

to establish the cost-effectiveness and cost-utility of the fall prevention program. It will take the 

perspective of health and community care funders, by comparing the Ironbark: Standing Strong 

and Tall program to the Ironbark: Healthy Community program. Intervention delivery costs will 

also be collected from site managers during brief face-to-face interviews on a quarterly basis and 

from retrospective site records. Cost-utility analysis will calculate quality of life estimates  drawn 

from participant responses to the EQ-5D-5L questionnaire at baseline and 12 month follow-

up.[28] Cost effectiveness analysis will determine the benefits associated with changes in physical 

activity and mobility, measured in terms of falls prevented, increased physical activity and 

Quality Adjusted Life Years (QALY) gained. Using the mean costs and the mean health 

outcomes in each trial arm, the incremental cost per 1) fall prevented, 2) additional person with 

increased activity and 3) QALY of the intervention group compared with control group will be 

calculated. The weekly participant questionnaires will be used to collect data on Ironbark: 

Standing Strong and Tall exercise at home for the process evaluation and for the cost 

effectiveness analysis relating to falls prevention, health-system and community-service use.   
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Data management 

Data will be entered into a secure electronic web-based database (REDCap),[36] by study staff at 

baseline and 12-month data collection time points. Research assistants will be given 

authorisation via an individual login and password.  Weekly data will be collected by site 

managers and will also be entered onto REDCap. Sites that do not have Internet or computer 

access will record information on paper forms and fax or mail these to the project coordinator for 

data entry. Sites will be required to have a locked drawer to store private information and paper-

based surveys.  Logic and range checks will be used to minimise data entry errors and to identify 

missing data and other problems. The electronic database will be located on a secure central 

network server. 

 

Data analyses and sample size calculations 

To account for correlation among individuals within clusters, statistical models will use a 

generalised estimating equations (GEE) or mixed models approach with an exchangeable 

correlation structure. The number of falls per person-year will be analysed using negative 

binomial regression models to estimate the difference in rates between the groups after one year 

(primary outcome).[37] For the continuously scored secondary outcome measures, linear 

regression will be used to assess the effect of group allocation, with corresponding baseline 

scores as a covariate. Log-binomial regression, or a robust Poisson regression in case of 

convergence issues, will be used to compare groups on dichotomous outcome measures 

(proportion of fallers, proportion meeting established secondary outcome cut-points). Secondary 

analyses using causal modelling will be conducted to establish intervention effects in people with 

greater adherence. Analyses will be conducted by a statistician independent from the study 

investigators. All analyses will be pre-planned and the primary outcome analysis conducted 

while masked to group allocation, using an intention-to-treat approach. A fully detailed statistical 

analysis plan developed by blinded investigators will be prepared and published prior to 

unblinding of study data. 

A total of 30 clusters per group with 10 individuals in each cluster (i.e., 600 participants) will 

provide 80% power to detect as significant, at the 5% two-sided level, a 33% lower rate of falls 

in intervention group participants than control participants (IRR = 0.67). For this calculation we 
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used the PASS negative binomial package and coefficients from previous studies: over-

dispersion in the negative binomial regression model was assumed to be 0.65 based on a 

previous trial,[38] and the effect size from a meta-analysis of the Otago Exercise Programme.[39] 

We assumed: a control group rate of falls of 0.06 per person month over the follow-up period; a 

design effect of 1.09 with an ICC of 0.01; and withdrawal of 6 clusters. This sample size will 

also be sufficient to detect between-group differences in the order of 10-15% for the secondary 

outcome measures. 

 

Governance 

The trial will be governed by an Aboriginal steering committee comprised of representatives 

from state peak Aboriginal health organisations, Aboriginal community-controlled health 

services, state-level policy makers and Aboriginal community members. This committee will 

ensure that strong Aboriginal community partnerships and collaborations underpin the conduct 

of the study, will facilitate community input into the study, and will provide high-level oversight 

of methods and relevance, capacity development and input into the communication and 

dissemination of results.[40] The steering committee will meet twice face-to-face over the lifetime 

of the project and will meet quarterly by video/phone conference. The scientific committee will 

comprise the study investigators and will meet monthly by teleconference. This committee will 

have oversight of the study protocol, implementation and production of key outputs. There are 

Aboriginal investigators and project officers in each state where the study is being conducted 

who have been actively involved in the study design and will also be involved in data analysis, 

results dissemination and research translation. 

 

Ethics and dissemination 

Ethical approval has been obtained from the Aboriginal Health & Medical Research Council 

Ethics Committee (NSW) (140118), the Aboriginal Health Research Ethics Committee of South 

Australia (418790), the Western Australian Aboriginal Health Ethics Committee (962), the 

Southern Adelaide Clinical Human Research Ethics Committee (HREC/19/SAC/65) and Curtin 

University (HRE2020-0069) through the National Mutual Acceptance of ethical and scientific 

review for multi-centre human research projects conducted in public health organisations. These 
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ethics approvals have been noted by the University of New South Wales. The findings of this 

study will be shared with Aboriginal communities, in peer reviewed publications, policy 

briefings and at conferences.  

 

CONCLUSION 

This study tests an evidence-based program developed by Aboriginal researchers and 

collaborators, in partnership with Aboriginal communities and supported by extensive pilot 

testing. It will address a key gap in the current evidence about fall prevention for older 

Aboriginal people. It will provide a model for a fall prevention program that could be directly 

implemented in communities. This study has strong Aboriginal governance and is timely given 

the rising importance of falls for individuals, communities and health care systems. It will 

provide rigorous direct evidence about program effectiveness and cost-effectiveness. The study 

addresses important knowledge gaps and will enable health care funders to decide whether the 

program benefits outweigh its costs. The results are likely to translate into tangible benefits for 

the community in terms of reduced fall-related injuries and the multitude of health problems 

associated with physical inactivity, subsequently reducing demand for health and community 

services. This project therefore has the potential to substantially enhance the health and 

wellbeing of older Aboriginal people in Australia and international First Nations populations and 

have relevant learnings for mainstream programs and populations.  
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