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Abstract

Background: Aboriginal and Torres Strait Islander peoples (hereafter respectfully referred to as Indigenous Austral-
ians) represent about 3% of the total Australian population. Major health disparities exist between Indigenous and
Non-Indigenous Australians. To address this, it is vital to understand key health priorities and knowledge gaps in the
current landscape of clinical trial activity focusing on Indigenous health in Australia.

Methods: Australian-based clinical trials registered on the Australian New Zealand Clinical Trials Registry or ClinicalTr
ials.gov from 2008 to 2018 were analysed. Australian clinical trials with and without a focus on Indigenous health
were compared in terms of total numbers, participant size, conditions studied, design, intervention type and funding
source.

Results: Of the 9206 clinical trials included, 139 (1.5%) focused on Indigenous health, with no proportional increase
in Indigenous trials over the decade (p =0.30). Top conditions studied in Indigenous-focused trials were mental health
(n=135, 28%), cardiovascular disease (n =20, 20%) and infection (n= 16, 16%). Compared to General Australian trials,
Indigenous-focused trials more frequently studied ear conditions (OR 20.26, 95% Cl 10.32-37.02, p <0.001), infection
(OR3.11,95% Cl 1.88-4.85, p<0.001) and reproductive health (OR 2.59, 95% Cl 1.50-4.15, p<0.001), and less of mus-
culoskeletal conditions (OR 0.09, 95% Cl 0.00-0.37, p<0.001), anaesthesiology (OR 0.16, 95% C1 0.01-0.69, p=0.021)
and surgery (OR 0.17,95% C10.01-0.73, p=0.027). For intervention types, Indigenous trials focused more on preven-
tion (n =48, 36%) and screening (n =18, 13%). They were far less involved in treatment (=72, 52%) as an interven-
tion than General Australian trials (n=6785, 75%), and were less likely to be blinded (n=48, 35% vs n=4273,47%) or
have industry funding (n=9, 7% vs 1587, 17%).

Conclusions: Trials with an Indigenous focus differed from General Australian trials in the conditions studied, design
and funding source. The presented findings may inform research prioritisation and alleviate the substantial burden of
disease for Indigenous population.

Keywords: Indigenous health, Clinical trial registration, Burden of disease, Australia, Population health, Research
prioritisation, Minority health, Underserved

Introduction
High quality research that addresses health priority
areas in culturally appropriate ways is needed to improve
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2050, Australia individuals susceptible to disease. Constituting 3.3% of
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the overall Australian population [1], the wellbeing of
Aboriginal and Torres Strait Islander peoples (hereafter
respectfully referred to as Indigenous Australians) has
been an area of ongoing concern. This is due to persis-
tent disparities in life expectancy and childhood mor-
tality despite initiatives such as ‘Closing the Gap’ (2008)
and ‘Closing the Gap Refresh’ (2018) [2]. Given that sub-
stantial funding has been directed towards Indigenous
healthcare [3], a better understanding of Indigenous
health-related research activity in relation to other Aus-
tralian research activity is required to both highlight and
address persisting inequities. Earlier studies focusing on
Indigenous health have been criticised for their lack of
impact on health outcomes and priorities [4, 5], and were
conducted in isolation without comparison to other Aus-
tralian studies.

The Australian New Zealand Clinical Trials Registry
(ANZCTR) is one of 17 online clinical trial registries rec-
ognised as a Primary Registry within the World Health
Organization’s International Clinical Trial Registry Net-
work. Since its inception in 2005, the ANZCTR now dis-
plays over 95% of all clinical trials recruited in Australia,
including those registered on ClinicalTrials.gov (CTgov)
[6]. As trial registration is now mandated by the Inter-
national Committee of Medical Journal Editors [7], the
Declaration of Helsinki and Australian National State-
ment on Ethical Conduct in Human Research [8, 9], reg-
istered studies provide a reliable representation of overall
trial activity.

The aim of this study was thus to use clinical trial reg-
istry data to examine the characteristics of interventional
trials conducted in Australia focusing on Indigenous
health and comparing these to Australian trials without
Indigenous focus. Our secondary objective was to assess
how well Indigenous trial activity corresponded to their
relative burden of disease, thereby providing information
for future research prioritisation.

Methods

Study design and included studies

We extracted all interventional studies registered on
ANZCTR or CTgov from 1 November 2008 to 31 Octo-
ber 2018 that listed Australia as the only country of
recruitment. Publicly available data on ANZCTR.org.au
and Clinicaltrials.gov were used to perform this study,
where the combined and cleaned dataset could be sup-
plied upon request. Trials were included based on their
date of registration as commencement or completion
date may not be reported. Multi-national trials were
excluded due to concerns that they would have less pro-
portional representation of Indigenous participants from
Australia. The final set of sampled trials was termed
‘All-Australian trials’ Within this sample, we searched
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electronically for a subset of trials with an Indigenous
focus, which was distinguished by a specific emphasis on
Indigenous health, involving either a high percentage of
Indigenous participants or Indigenous service provid-
ers, or with dedicated subgroup analyses for Indigenous
Australians. We included trials that had terms such as
‘Indigenous; ‘Aboriginal’ or “Torres Strait’ in the trial
registration record’s ‘Public Title, ‘Inclusion Criteria;
‘Brief Summary, ‘Description of intervention(s) / proce-
dure’ and ‘Ethics committee name’ fields. To validate our
scope, clan names from the Australian Standard Classi-
fication of Cultural and Ethnic Groups were searched in
the sampled All-Australian trials [10]. Eligibility of the
included Indigenous-focused trials were then assessed
independently by two reviewers with high agreement
(kappa=0.88, 96% agreement). The extracted subset of
trials was termed ‘Indigenous-Australian trials’ and the
remaining subset was termed ‘General Australian trials!
To test the reliability of our Indigenous trial search strat-
egy, 200 trials were randomly selected from all included
trials and manually screened for eligibility in the Indig-
enous trial subset. No additional Indigenous-Australian
trials were identified via manual screening that had not
already been captured via our electronic search.

Measures

Trials in the Indigenous-Australian and General-Austral-
ian groups were compared in terms of numbers and char-
acteristics, see Table 1. For our secondary objective, we
compared the conditions studied in Indigenous-Austral-
ian trials against the top ten burden of disease conditions
for Indigenous Australians using Australian Institute of
Health and Welfare (AIHW) data [11]. Burden of dis-
ease for Indigenous Australians was measured by total-
ling Disability Adjusted Life Years (DALYs; the number of
years lived with or lost due to a certain disease or injury)
for each disease.

Analysis

Data were analysed using the open-source software R 3.5.1
[13]. Key trial characteristics were compared between
Indigenous trials and General trials by calculating pro-
portions per category for binary and categorical meas-
ures, and medians with interquartile range for continuous
measures. Within each category of comparison, percent-
age calculations were adjusted by the total number of tri-
als, not the number of entries for conditions as each trial
could list up to fourteen condition codes and up to three
intervention codes. We derived odds ratios (OR) with 95%
confidence intervals (CI) in a logistic regression analysis,
p-values for categorical comparisons using x> test and for
nonparametric binary comparisons via Mann-Whitney U
test. Co-variates were not adjusted since our aim was to
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Table 1 Terms and definitions of trial characteristics analysed in the report?

Term Definition

Sample size Target sample size was used as a proxy for actual sample size if this metric was unavailable
Allocation Whether a trial was randomised or non-randomised

Masking Whether a trial was open or blinded

Intervention type

Primary sponsor

Funding

Industry involvement

Health conditions

Categorised as diagnosis/prognosis, early detection/screening, prevention, treatment (surgery), treatment (devices), treatment
(drugs), treatment (other), rehabilitation, lifestyle, behaviour, other interventions.

Treatment: any encompasses treatment in surgery, devices, drugs and/or other. Each trial can select up to three intervention
codes.

Diagnosis / prognosis: study designed to evaluate one or more tests aimed at identifying a disease or health condition, or deter-
mining a patient’s prognosis.

Early detection / screening: study that involves the systematic examination of a group of participants, in order to separate well
persons from those who have an undiagnosed pathologic condition or who are at high risk. It could also refer to the initial
evaluation of an individual, intended to determine suitability for a particular treatment modality or to detect specific markers or
characteristics that may require further investigation.

Prevention: study designed to assess one or more interventions aimed at preventing the development of a specific disease or
health condition.

Treatment: drugs: study designed to assess the effect(s) of one or more chemical or biological agents including vaccines.
Treatment: surgery: study designed to assess the effect(s) of one or more manual or operative surgical techniques, whether in
the fields of cosmetic, elective, experimental, plastic, or replacement surgery (performed to diagnose, treat, or prevent disease or
other abnormal conditions).

Treatment: devices: study designed to evaluate the use of any physical item used in medical treatment whether it be an instru-
ment, piece of equipment, machine, apparatus, appliance, material or other article, and whether it is used alone or in combina-
tion with the intention of preventing, diagnosing, treating, and curing a disease or condition. Examples include: artificial limbs,
contact lenses, ventilators, catheters, implants, vibration therapy machines.

Treatment: other: studies that do not fall under the broad definitions of drug, surgical, or device trials. Examples include inter-
ventions such as exercise, physiotherapy, cognitive therapy, special diets, herbal medicines, web-based treatments, motivational
classes, music therapy, stem cell interventions.

Rehabilitation: studies designed to evaluate one or more interventions which aim to restore the physical or mental health, func-
tion and quality of life in participants who have had or are currently suffering from an illness or injury. Rehabilitation may be per-
formed through physical therapy (e.g. physiotherapy, chiropractic) and/or education (e.g. diet and exercise advice/ counselling).
Lifestyle: studies designed to investigate the effect of interventions which relate to a way of life or style of living. Interventions
may aim to alter the attitudes, habits and values of a person or group, and how these participants cope with their physical,
psychological, social, and economic environments on a day-to-day basis. Examples include diet and nutrition plans, exercise or
physical activity programs, quit smoking programs.

Behaviour: studies designed to assess the effect of interventions which aim to elicit or modify mental or physical actions,
responses or conduct in a person or group. Examples of behavioural interventions include cognitive behavioural therapy, exer-
cise behaviour interventions, and breast feeding behavioural interventions.

Other interventions: studies that do not fit under any of the above categories. This should only be selected when no other
options are adequate. Examples include prayer, singing, driving.

The individual, organisation, group or other legal person taking on responsibility for securing the arrangements to initiate and/
or manage a study (including government body, hospital, university, commercial/industry sector, charities/societies/founda-
tions, other collaborative groups, individual or other)

Main source of monetary, material or infrastructure support for the study (including government body, hospital, university, com-
mercial sector/industry, charities/societies/foundations, other collaborative groups or individuals)

Any evidence of industry involvement as primary sponsor, secondary sponsor, collaborator or funding source

Registrants can select up to ten per study, coded from Level 1 condition categories developed by UK Clinical Research Col-
laboration [12]. These are alternative and complementary medicine, anaesthesiology, blood, cancer, cardiovascular, diet and
nutrition, ear, emergency medicine, eye, infection, inflammatory and immune system, injuries and accidents, human genetics
and inherited disorders, mental health, metabolic and endocrine, musculoskeletal, neurological, oral and gastrointestinal, physi-
cal medicine/rehabilitation, renal and urogenital, reproductive health and childbirth, respiratory, skin, surgery, stroke and other.
Public health was excluded as a health condition.

[12]

2 Refer to article for further variable definitions: Australian New Zealand Clinical Trials Registry, Data Field Definitions. 2019, https://www.anzctr.org.au/docs/ANZCTR%
20Data%20field%20explanation.pdf?t=519 (March 2022, date last accessed)

provide a descriptive overview of Indigenous-Australian  Results

trials. The study methodology was designed in consulta- The selection process for Indigenous-Australian tri-
tion with our Indigenous researcher and co-author. Ethi-  als is presented in Fig. 1. We identified 139 trials from
cal approval was not required as all trial data were publicly =~ 9206 All-Australian trials that were focused on Indig-
available and no human participants were recruited. enous health (ANZCTR: 135; CTgov: 4). The remaining
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Interventional Trials recruited
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Duplicate trials 4—‘
deleted (n=31 " .
( ) All-Australian Trials
(ANZCTR= 8266,
CT.gov=940
N=9206)
Search terms:
Indigenous
ANZCTR-registered trials -~ Aboriginals > CT.gov-registered trials
Torres Strait Islander Stage 2
Thursday Islander ‘
v v
ANZCTR-registered trials meeting search criteria CT.gov-registered trials meeting search criteria
N=161 N=7
1 Indigenous- .
Manually delete trials meeting search criteria but with no Australian Trials Manually delete trials meeting search criteria but with no
Indigenous-focus due to below reasons (n=26) (ANZCTR=135, CT.gov=4) Indigenous-focus due to below reasons (n=3)
Exclusion criteria: Indigenous persons were excluded from the trial N=139 Exclusion criteria: Indigenous persons were excluded from
Incidental inclusion: No subgroup analysis for Indigenous people in the trial
discussion or descriptors on how the topic is relevant for Indigenous
people. Indigenous status was either used for information gathering Stage 3
orincidentally included
Term identifier: Search terms as part of a risk assessment tool, an
organisation or training pro'gram with no study Oh Indlg.en'ous peopl'e ANZCTR: Australian New Zealand Clinical Trials Registry
Confounder: Search terms listed as confounders in statistical analysis L N
CT.gov: ClinicalTrials.gov
Fig. 1 Selection process for Indigenous-Australian trials

9067 trials were termed General Australian (ANZCTR:
8131; CTgov: 936). An overview of results is provided in
Table 2.

Over the ten-year study period, the absolute number of
Indigenous-Australian trials increased from 12 in 2008—
09 to 25 in 2017-18 (see Fig. 2). There was no significant
increase in the proportion of Indigenous-Australian tri-
als per year when compared against General Australian
trials (x* (df)=8.11 (9), p=0.52) (Fig. 2). The total par-
ticipant sample size for Indigenous-Australian trials was
155,694, which constituted 5.73% of the recruitment to
the corresponding All-Australian trials (2,717,031) in the
ten-year period. There was also no significant increase
in the participant sample size of Indigenous trials when
examined in proportion to All-Australian trials (see Sup-
plementary Fig. 1). The median participant sample size
of Indigenous-Australian trials (n=250, IQR 100-535)
was considerably larger than for General Australian tri-
als (=60, IQR30-140) (Mann-Whitney U=297,250,
p<0.001). There was no clear trend in median sample
size over time for Indigenous-Australian or General Aus-
tralian trials (post-hoc analysis, Supplementary Table 1).

Indigenous-Australian trials were more likely to list pub-
lic health as an area of study (59/139, 42%) compared to
other Australian trials (958/9067, 11%) (OR 6.24, 95% CI
4.41-8.78).

Allowing up to 14 registered conditions, the median
and average number of health conditions registered per
Indigenous-Australian trial were 1 (/QR1.00-2.00) and
1.62 (SDO0.81) respectively, similar to General Australian
trials where median was 1 (SD0.80) and mean was 1.60
(IQR1.00-2.00). The most frequently listed health condi-
tions studied in Indigenous-Australian trials were mental
health (28%), cardiovascular disease (20%) and infection
(16%), compared to other Australian trials which were
mental health (24%), cancer (16%) and cardiovascular
disease (11%). The top 14 most frequently studied con-
ditions for Indigenous and General Australian trials are
shown in Fig. 3. Between 2008 and 2018, Indigenous-
Australian trials were more likely than General Aus-
tralian trials to study ear conditions (OR 20.26, 95% CI
10.32-37.02, p<0.001), infection (OR 3.11, 95% CI 1.88—
4.85, p<0.001) and reproductive health (OR 2.59, 95%
CI 1.50-4.15, p<0.001). They were less likely to focus on
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Table 2 Characteristics of Indigenous-Australian trials compared to general Australian trials

Indigenous Australian trials General Australian trials
n (%) n (%)
Total number of trials 139 9067
Size
Total number of participants 155,694 2,561,337°
Median sample size 250 (IQR 100-535) 60 (/OR30-140)
Public Health Involvement
Public Health-related 59 (42%) 958 (11%)
Non-public health related 80 (58%) 8109 (89%)
Allocation
Randomised 97 (70%) 6666 (74%)
Non-randomised 41 (30%) 2148 (24%)
Missing 1 (0%) 253 (3%)
Masking
Blinded 48 (35%) 4273 (47%)
Open 76 (55%) 3935 (43%)
Missing 15 (10%) 859 (9%)
Intervention types®
Treatment: any 72 (52%) 6785 (75%)
Prevention 48 (36%) 1343 (15%)
Behaviour 1 (30%) 1542 (17%)
Treatment: Other 35 (26%) 2465 (27%)
Lifestyle 26 (19%) 1016 (11%)
Treatment: Drugs 23 (17%) 2689 (30%)
Early detection / Screening (13%) 298 (3%)
Other interventions 15 (11%) 618 (7%)
Treatment: Devices 7 (5%) 1270 (14%)
Treatment: Surgery 7 (5%) 361 (4%)
Rehabilitation 5 (4%) 728 (8%)
Diagnosis / Prognosis 3(2%) 289 (3%)
Not applicable 0 (0%) 3(0%)
Primary Sponsor®
University 72 (53%) 2699 (33%)
Individual 16 (12%) 1882 (23%)
Government body (10%) 315 (4%)
Other 3(10%) 249 (3%)
Charities/Societies/Foundations 8 (6%) 272 (3%)
Other Collaborative groups 6 (4%) 227 (3%)
Hospital 3(2%) 1619 (20%)
Commercial sector/Industry 3 (2%) 868 (11%)
Funding®
Government body 107 (79%) 1930 (21%)
Charities/Societies/Foundations 19 (14%) 1542 (17%)
University 11 (8%) 1678 (18%)
Commercial sector/Industry 9 (7%) 1587 (17%)
Other Collaborative groups 7 (5%) 295 (3%)
Hospital 6 (4%) 1238 (13%)
Other 3(2%) 241 (3%)
Self-funded/Unfunded 2 (1%) 759 (8%)

@ Two outliers were eliminated, each with participant size > 100,000 to avoid skewing of results and minimise misinterpretation of the mean recruitment size between
Indigenous and General Australian trials

b Percentage calculations were adjusted by the total number of trials, not the number of entries for intervention as each trial could list up to three intervention codes
¢ Used ANZCTR data only, as CTgov had no data field for sponsorship
d Used ANZCTR data only, as CTgov had fewer categories that could skew results. Each study could list up to 20 entries



Xu et al. BMC Public Health ~ (2022) 22:971 Page 6 of 11

- 2.5 30
2 0
‘© 3
OD —
© 25 2
2 2.0 .g
= s

— B d
88 20 B
T = 1.5 T,F,
B 2 3
o 15 ©
< c 3
%10 o0
3 s 2
c s 10 £
(O] Y
Q0 > o
T < <
c =05 o
« < 5 o
5 £
s =z
’*g 0.0 0
8. 2008-09 2009-10 2010-11  2011-12 2012-13  2013-14  2014-15 2015-16  2016-17 2017-18
a Registration Year

I Proportion of Indigenous-Australian trials against All-Australian trials (%)
e=sNumber of Indigenous-Australian trials
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musculoskeletal conditions (OR 0.09, 95% CI 0.00-0.37, Regarding the use of randomisation (Table 2), Indige-
p<0.001), anaesthesiology (OR 0.16, 95% CI 0.01-0.69, nous-Australian and General Australian trials did not
p=0.021) and surgery (OR0.17, 95% CI 0.01-0.73, significantly differ: 70% (97/139) and 74% (6666/9067)
p=0.027). Health conditions that were most and least were randomised respectively (OR 0.76, 95% CI 0.53—
commonly studied by Indigenous-Australian trials com- 1.11, p=0.148). Blinding was less common in Indig-
pared to other trials are displayed in Fig. 4. enous-Australian trials (35%, 48/124) compared to

Mental Health

Cardiovascular

Infection

Diet and Nutrition

Reproductive Health and Childbirth
Ear 1

Metabolic and Endocrine

Respiratory

Oral and Gastrointestinal

Neurological

Skin

Renal and Urogenital

Cancer

Eye

m % Non-Indigenous Australian trials ™ % Indigenous-Australian trials

Fig. 3 Top 14 conditions studied in Indigenous-Australian trials compared to General- Australian trials registered 2008-2018. Numbers within the
bars are the percentage of trials in that category. Note that multiple conditions may be selected per trial therefore the percentages do not add to
100
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Fig. 4 Odds ratios of conditions studied in Indigenous-Australian trials, compared to General Australian trials, 2008-2018

General Australian trials (47%, 4273/9067) (OR 0.58, 95%
CI 0.40-0.83, p=0.003).

The most common categories of interventions stud-
ied in Indigenous-Australian trials were prevention
(48/139, 36%) and behavioural interventions (41/139,
30%) (Table 2). Compared to General Australian tri-
als, Indigenous-Australian trials were significantly more
likely to focus on screening (OR 3.57, 95% CI 2.10-5.70,
p<0.001), prevention (OR 2.24, 95% CI 1.61-3.08,
»<0.001) and behavioural interventions (OR 1.58, 95%CI
1.11-2.20, p=0.009) and less likely to focus on rehabili-
tation (OR 0.38, 95% CI 0.13-0.83, p=0.021) and treat-
ment (OR 0.40, 95% CI 0.30—0.52, p <0.001).

The most common sponsors of Indigenous-Australian
trials were universities (n="72, 53%), individuals (z =16,
12%) and government bodies (n=14, 10%) shown in
Table 2. For funding, Indigenous-Australian trials had
higher rate of government (OR 2.90, 95% CI 1.57-4.93,
»<0.001) and universities (OR 2.30, 95% CI 1.63-3.24,
p<0.001) support and less funding by hospitals (OR 0.10
95% CI 0.02—-0.25, p<0.001) and industry (OR 0.20, 95%
CI0.05-0.53, p=10.002). Additionally, only 11.5% (n=16)
of Indigenous-Australian trials had some form of indus-
try involvement (as either a sponsor, collaborator or
funder) compared to 24.9% (n=2255) of General Aus-
tralian trials (OR 2.52, 95% CI 1.54—4.43, p<0.001).

The AIHW data highlighted the conditions that con-
tributed most to the burden of disease for Indigenous
Australians (see left side of Fig. 5). Our analysis of
the frequency that various conditions were studied in

Indigenous-Australian trials shows that studied condi-
tions do not necessarily align with research priorities. For
example, whilst cardiovascular and mental health condi-
tions were studied with high frequency in Indigenous-
Australian trials between 2008 and 2018, which broadly
reflects their contribution to the burden of disease, other
conditions such as injuries and musculoskeletal disorders
were studied less frequently than would be expected rela-
tive to their burden of disease. In terms of funding for
research in the top ten burden of disease groups, govern-
ment bodies were the most common funding sources, as
shown in Supplementary Table 2 which divides funding
into conditions from priority and non-priority areas. In
comparison, industry funding for Indigenous-Australian
trials was less common, and this affected conditions listed
as priority areas (n=12/162, 7.4% conditions funded
from industry) and non-priority areas (n=3/83, 3.6%
conditions funded from industry). On examining the
type of interventions used to address top ten burden of
disease areas (see Supplementary Table 4), a high propor-
tion of trials studying mental health conditions evaluated
behavioural interventions (n=22), whereas drug-related
interventions were scarce, and studied mostly in cardio-
vascular (n=5) research.

Discussion

Our study examined registered trials focusing on the
health of Indigenous Australians between 2008 and 2018
compared with other Australian-based trials. We found
no significant proportional increase in the number or



Xu et al. BMC Public Health (2022) 22:971

Page 8 of 11

AIHW % Total Burden (DALY And
Proportion Of Total) For Indigenous
Australians, By Disease Group, 2011

Mental health and
1 substance use (19.0)

Injuries (15.1)

3 Cardiovascular (12.5)

Cancer (9.4)

5 Respiratory (7.9)

6 Musculoskeletal (6.7)
7

8 Endocrine (4.1)

9

Neurological (4.0)
10 Gastrointestinal (3.6)

ANZCTR and ClinicalTrials.gov

Fig. 5 Comparison of the percentage of total burden of disease measured in DALY as a proportion of total from AIHW Burden of Disease
study for Indigenous Australians (10) to percentage of Indigenous Australian trials studying various health conditions registered on

% of
Indi
Rank Health Conditions :u;f:Ti::s
(ANZCTR)

trials studying
this condition
Mental Health
Cardiovascular
Infection
Diet and Nutrition

Metabolic and Endocrine 8.6
Respiratory 7.9

Oral and Gastrointestinal 7.2
Neurological 5.0
Cancer 3.6

Renal and Urogenital
13 Skin 3.6
14 Eye 2.2
15 Rehabilitation 2.2

Stroke
Blood
Injuries and Accidents

19 Other 1.4
20 Anaesthesiology 0.7
21  Complementary Medicine 0.7
22 Immune systam 0.7

Musculoskeletal
24 Surgery 0.7
25 Emergency medicine 0.0

size of Indigenous-Australian trials, relative to General
Australian trials, over the decade. Comparatively, Indig-
enous-Australian trials studied a higher proportion of
public health-relevant topics with a significantly larger
median participant sample size. They were also less likely
to be blinded, more likely to study screening and preven-
tive interventions, and were more commonly funded by
universities and government compared to General Aus-
tralian trials.

To our knowledge, this is the first study in Australia
to use clinical trial registry data to provide an overview
of Indigenous-focused clinical trial activity. Previously,
reviews of Indigenous health research included only pub-
lished trials with minimal comparison to other Australian
trials [4, 5, 14, 15]. The advantage of utilising clinical trial
registries is that they mandate information from each
trial, therefore providing greater transparency, reduced
publication bias and objective quantification of the data
collected. Furthermore, our study had a rigorous search
strategy for Indigenous-Australian trials, optimised with
objective search terms and ratified by two independent
reviewers in addition to an Indigenous researcher.

The absolute rise in the number of Indigenous tri-
als from 2008 to 2018 can be seen as a continuation
of the upward trend projected in previous reviews of
published papers focusing on Indigenous health from
1995 to 2008 [14]. The lack of proportional growth
was unexpected, given there had been an increase in
the Australian National Health and Medical Research
Council (NHMRC) funding for Indigenous health-
related research from 2.9% in 2006, to 5% in 2008, and
6.3% in 2015-2016 [3, 16]. It is difficult to determine
the reasons for this, since the ANZCTR does not col-
lect data on the total funding or cost of a trial or the
proportion of Indigenous Australians participating
in General Australian trials. However, we postulate
that this could be explained by increased participa-
tion of Indigenous people in General Australian trials,
improved trial quality and potentially the increased
cost of trials. For example, Indigenous-Australian tri-
als had significantly larger median sample size with
greater focus on public health, which may require more
resources to conduct compared to other Australian tri-
als — albeit at times smaller trials that require expensive
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drugs or equipment may cost more than large public
health trials.

Our assessment of trial design has shown that blind-
ing was less common amongst Indigenous-focused trials
compared to other Australian trials. This may be due to
increased emphasis on participatory-style of research for
Indigenous Australians [17], also reflected in the study of
Indigenous health in Canada and New Zealand [18, 19],
which encourages a partnership between participants
and researchers that makes masking difficult to imple-
ment. Alternatively, less blinding can reflect the types
of interventions and conditions studied; since public
health interventions, and studies of prevention, educa-
tion or screening (which are more common in Indige-
nous-Australian trials) maybe harder to blind than a drug
treatment trial. Our study demonstrates that the degree
of randomisation was similar between Indigenous-Aus-
tralian trials and other Australian trials. This challenges
previous findings that randomisation is less common in
Indigenous trials and potentially points toward better
engagement with Indigenous communities through effec-
tive capacity exchange as promoted by the NHMRC Road
Map 3 [3, 4].

In reference to the burden of disease analysis by ATHW
[11], the numbers of registered trials studying mental
health and cardiovascular disease broadly aligned with
their burden of disease ranking. Mental health research
amongst the Indigenous population has increased from
less than 5% in the pre-2008 period to 25% in our study
[14]. Other conditions such as injuries / accidents, can-
cer and musculoskeletal illness appear to have a larger
discrepancy which may warrant more attention. For
example, Indigenous people experience more head and
neck cancers, later detection and reduced survival from
all cancers compared with non-Indigenous people [20].
Similar cancer health disparities are seen in Indigenous
populations in the United States and Canada [21, 22],
suggesting a need for a better research framework. It
should be noted that not all conditions with a high bur-
den of disease require Indigenous-focused trials. Some
diseases such as cardiovascular or musculoskeletal may
not be population-specific and thus Indigenous Austral-
ians should be eligible for and encouraged to participate
in them as they benefit both populations alike. However,
certain conditions such as otitis media, rheumatic heart
disease and untreated dental caries, may warrant tar-
geted population study as they contribute significantly
to Indigenous disease burden [3, 23, 24]. Additionally, it
is important to note that the source of funding for trials
studying areas with the greatest burden of disease for the
Indigenous population was government bodies, which
calls for further industry involvement in these priority
areas.
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Limitations

Our study provides only a descriptive analysis of Indig-
enous-Australian trials in the decade from 2008 to 2018
and should thus not be used to draw causal inferences
between Indigenous research and Indigenous health.
Second, our study only captured registered trials and
whilst registration rates on ANZCTR have been reported
as being as high as 95% of all trials conducted [6], we
may have potentially missed locally-conducted studies
that were not registered. Additionally, we included trials
based on their year of registration, which may vary from
the year of commencement or completion. This would
also affect the actual participant sample size which may
be missing on initial entry, or different to the target par-
ticipant sample size on registration. It is important to
note that Indigenous Australians were/are likely eligible
for most trials classified as General, with an unclear par-
ticipation rate due to no explicit data. It was also beyond
the scope of our study to critically appraise the research
outcomes identified from each trial, and their overall
impact on general health and health service usage. Last,
our study had a limited capacity to reflect the social, envi-
ronmental and cultural complexities of Indigenous health
research using the traditional quantitative research
framework we employed. For the Indigenous population,
primary healthcare centres are at the forefront of disease
prevention and management [25]. Our analysis com-
pared research categories to health priority areas that
were determined by DALYs which may be incongruent
with the health priorities determined by local Indigenous
communities or primary care physicians caring for Indig-
enous people.

Conclusions

Research addressing areas of greatest disease burden may
be one important way to improve life expectancy and
reduce morbidity for Indigenous Australians. Our study
has shown a steady growth in the absolute number, but
not the proportion of trials with a focus on Indigenous
health in Australia over the past 10 years. With growing
focus on mental health and cardiovascular disease that
are significant contributors to morbidity and mortality,
further trials maybe needed in other health priority areas
such as injuries/accidents and cancer for Indigenous
Australians. The larger median sample size of Indigenous
trials compared to other Australian trials, often with a
focus on disease prevention rather than treatment inter-
ventions, may reflect a positive shift towards community-
based research that addresses the social determinants
of health affecting outcomes for Indigenous Austral-
ians. These findings could inform research prioritisation,
which in turn may contribute to improved Indigenous
wellbeing and life expectancy.
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Considering future research, greater quantity of Indig-
enous-focussed trials can be achieved with increased
funding from both public and industry sector. Better
designed trials with high ethical standard can be real-
ised from greater involvement of Indigenous authors,
stakeholders, and health services. Additional trial analy-
sis should examine the participation of minority popu-
lation in mainstream trials to address the ongoing need
for inclusivity of Indigenous Australians in studying
health conditions non-specific to the population. Finally,
as researchers continually address health priority areas,
future research should also develop strategies that
empower the Indigenous community so results can be
reciprocated in engaging and culturally sensitive ways.
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