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Purpose and aim: To identify and describe characteristics of Randomised Control Trial (RCT) design, implementation,
and interpretation with a view tostrengtheningen the cultural integrity and scientific quality of this genre of research
when used with, for and by Indigenous peoples.
Issue: RCTs are widely regarded as the ‘gold standard’method for evaluating the efficacy of an intervention. However,
issues of cultural acceptability and higher attrition rates among RCT participants from diverse populations, including
Indigenous participants, have been reported. A better understanding of cultural acceptability and attrition rates of
RCTs has the potential to impact the translation of findings into effective policies, programs and practice.
Method: A search of four electronic databases identified papers describing RCTs enrolling exclusively Australian Indig-
enous peoples over a 20-year period. TheRCTswere assessed using: The Effective Public Health Practice Project's Qual-
ity Assessment Tool (EPHPP) and the Aboriginal& Torres Strait Islander Quality Appraisal Tool (QAT). The scores for
each paper and the average scores of all papers were visualised using a Microsoft Excel™ Filled Radar Plot.
Results: Seventeen trials met the inclusion criteria. There was wide variation in the quality of the included trials as
assessed by the EPHPP and almost universally poor results when assessed for cultural appropriateness and integrity
by the QAT.
Conclusion: The value of the RCT research method, when applied to ultimately improve Australian Indigenous peoples'
health, is diminished if issues of cultural integrity are not intrinsic to study design and execution. Our review found
that it is feasible to have an RCT with both strong cultural integrity and high scientific quality. Attention to cultural
integrity and community engagement, along with methodological rigour, may strengthen community ownership
and contribute tomore successful study adherence and potentiallymore effective translation of studyfindings into pol-
icy and practice.
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1. Acknowledgement of country

The authors acknowledge the unceded lands onwhich this research pro-
ject occurs, and we pay our respects to their ancestors and Elders both past
and present. We also acknowledge our lead author's traditional unceded
lands and we pay respects to his Noongar/Yamatji ancestors and Elders,
past and present. We further acknowledge all Indigenous readers and
their traditional lands. In addition, we recognise and reflect upon the
strength and resilience of Indigenous peoples in Australia with the longest
surviving cultures on earth, including that their lands were the place of
age-old ceremonies, of celebration, initiation and renewal, and that the In-
digenous peoples have had and continue to have a unique role in the life of
these lands.

2. Research in context

Significant differences persist in the burden of disease between
Australian Indigenous people and other Australians [1]. RCTs as interven-
tion studies remain under-represented in Indigenous settings [2]. High
quality, culturally safe and community controlled RCTs have the potential
to inform and empower Indigenous communities to develop strategies to
address preventable burden of disease.

3. Evidence before this study

Our review builds on a previous systematic review published over 20
years ago of 13 RCTs addressing Australian Indigenous peoples' health
needs. The earlier review concluded that extending clinical trial research,
allowing Indigenous communities to benefit from more high quality inter-
vention studies required a sustained commitment to increasing local
Aboriginal participation and community control [3].

4. Added value of this study

Our review has identified the need for greater efforts to address the dif-
ferences between Western and Indigenous worldviews and the values that
derive from these. It suggests embedding exploratory and interpretive
qualitative approaches to inform the development of research questions
and the framing of study objectives, enabling community-led intervention
co-design and co-production of research.

5. Implication of all the available evidence

The findings suggest a disconnect between study rigour and community
engagement – a trade-off that does not need to exist. Embedding
2

interpretive qualitative approaches to inform the development of
community-led interventions, and co-designing research may improve the
cultural integrity of RCTs to improve Indigenous health.

6. Introduction

6.1. Traditional knowledge

For millennia, Australian Indigenous peoples have communicated their
worldviews and histories through Lore and rituals of the Dreamtime. This
Lore also provided the wisdom, through Elders, to maintain community
order and promote physical, social and emotional wellbeing [4,5]. Lore
has persisted to the present time, despite the dispossession, deculturation
and disruption that has occurred since the earliest days of colonisation.

‘Cultural Integrity’ has been described as the “right of Aboriginal Peo-
ples to maintain and develop the central and significant elements of their
ancestral culture” [6] including understandings of health and wellbeing.
Traditional understandings of physical, social and emotional wellbeing,
framed by holistic and interconnected concepts, contrast starkly with west-
ern reductionist and individualistic beliefs [7]. The detailed attention to
protocols of engaging with Indigenous peoples in all research processes en-
ables the cultural validity of the results. Cultural integrity means that di-
verse Indigenous cultural knowledge is intrinsic to research design,
governance, and evidence-based recommendations [8].

6.2. Randomised control trials (RCTs)

In Western epistemology, RCTs are viewed as the most objective, scien-
tific, reliable and rigorous study design for experimental or intervention stud-
ies [9]. However, no single RCT study design has emerged as suitable for
assessing all aspects of intervention effectiveness [10]. In an Indigenous con-
text, the RCT lies well outside traditional understandings through Lore of
physical, social and emotional wellbeing [5]. Since the year 2000, relatively
few RCTs have been conducted in Indigenous communities in Australia [9].

The aim of this systematic review of RCTs enrolling exclusively
Australian Indigenous people was to assess both methodological quality
and cultural integrity of the trials. This review is positioned at the interface
between distinctive Indigenous and Western worldviews.

7. Methods

7.1. Search strategy

The systematic review followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines. Keywords
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corresponded to the PICO design, as follows: Population: Australian Indig-
enous people, Intervention: RCT studies; Comparing: 100% Indigenous
enrolment RCT papers; Outcomes: As reflected in individual RCT studies.

Following guidance from a research librarian, four databases were
searched: (Ovid MEDLINE, CINAHL, Scopus and Web of Science – Jan 1,
2000 to April 15, 2020). April 2020 was set as an endpoint date because of
the COVID-19 pandemic and its impact on trial operations at a time when re-
searchers, considered as non-essential personnel, could not enter many Indig-
enous communities, or collect data and thus, many trials were halted or
altered. The search strategy for all databases combined: Indigenous Peoples/
or indigen* or Torres strait island* or Aborigin* and health services, Indige-
nous and Australia* or Australia/ or Western Australia or Queensland, New
South Wales, Northern Territory, Victoria and Randomised Controlled Trials
or randomised control trial* randomised clinical trial* or randomised clinical
trial. The search results were exported to the reference manager software
Endnote version X9 (Thomson Reuters, New York, USA).

7.2. Study selection

Titles and abstracts of the articles, or when indicated, the full text was
reviewed to determine which studies met the inclusion criteria. The full ar-
ticle was reviewed if the paper satisfied the following criteria: enrolled
Australian Indigenous people exclusively; contained a formal description
of methods and results; presented a well-formulated research question
from which a precise hypothesis was stated and aimed to answer the re-
search question using an individually randomised design comparing the ef-
fects of an intervention with a concurrent control group prospectively.
Exclusion criteria included: less than 100% Indigenous enrolment; con-
ducted prior to 2000, and cluster RCTs due to their distinct design features
particularly relating to cultural integrity.

7.3. Data extraction

One researcher (TE - Indigenous) carried out data extraction using
predefined data fields from elements of the Effective Public Health Practice
Project (EPHPP). Extraction was independently verified by co-author (AC
non-Indigenous). For each article meeting the inclusion criteria the follow-
ing datawere collected: year and journal of publication; state(s) or territory
where the trial was conducted, whether the trial enrolled individuals from
single-centre/community or multicentre/community, type of funding;
study size as (total number of participants across the study); randomisation
method; use and degree of blinding; outcome reporting; description of pri-
mary and/or secondary outcomemeasures; power calculation and its basis;
Fig. 1. Selection of studies. Abbreviatio
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description of adverse events; description of follow-up and loss to follow-
up, and intention-to-treat analysis.

7.4. EPHPP and QAT quality appraisal tools

The appropriateness of the EPHPP instrument, described by Beserra
et al. [11] as consisting of six assessment criteria with each rated as
“strong”, “moderate”, or “weak”, for assessing studies included in system-
atic reviews, has been well established [12]. Both independent reviewers
assessed the quality of each paper using the EPHPP. Each study received
an overall assessment of strong, moderate, or weak quality. Differences,
where they occurred, in initial scores assigned by each author were dis-
cussed until consensus was reached.

The Aboriginal and Torres Strait Islander Quality Appraisal Tool (QAT)
[13] was used to assess the cultural integrity of the research conception, de-
sign, implementation and interpretation from the perspective of Indigenous
peoples. TheQATprovides ameasure of the degree towhich cultural contexts
and perspectives have informed the conduct of research. Its use addresses po-
tential harm associated with the conduct of research and aims to improve the
quality and transparency of research when engaging in the community [13].
This tool is intended to be used in parallel with other assessment instruments
(such as EPHPP). Two authors (TE and RM; Noongar/Yamatji Aboriginal (In-
digenous) and non-Indigenous respectively) completed the appraisal, and
where there were differences, further discussion resulting in consensus was
undertaken. While there is another related tool – called the CONSIDER State-
ment (CONSolIDated critERtia for strengthening the reporting of health re-
search involving Indigenous Peoples), we chose to use the QAT as it was
designed to assist with assessing the quality of a study from an Indigenous
perspective, after its completion, whereas the CONSIDER statement guides
the authors themselves when reporting their study findings.

7.5. Risk of bias

The AMSTAR2Risk of Bias for Systematic Review tool [14]was applied
by the authors to the review process. In this context, two questions in the
tool were deemed to be not applicable due to their focus on evidence syn-
thesis or meta-analysis, as the systematic review focus was on quality of
design and implementation.

7.6. Data visualisation

Data visualisation techniques, including the Microsoft Excel™ Filled
Radar Plot, illustrate comparisons ofmultiple items againstmultiple criteria
ns: RCT Randomised Control Trial.
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le
ss

of
al
lo
ca
ti
on

ri
sk

di
ff
er
en

ce
−

2%
;(
95

%
C
I:
−

20
to

16
).

A
re
la
ti
ve

ly
la
rg
e
pr
op

or
ti
on

of
th
e
ra
nd

om
is
ed

ch
ild

re
n
w
er
e
lo
st
to

fo
llo

w
-u
p
(2
4%

)
or

ha
d

m
is
si
ng

cl
in
ic
al

da
ta

(5
6%

)

11 M
ar
le
y

et
al
.,

[1
2,
13

]
W
A

Th
e
Be

O
ur

A
lly

Be
at

Sm
ok

in
g
(B
O
A
BS

)
st
ud

y,
a
ra
nd

om
is
ed

co
nt
ro
lle

d
tr
ia
lo

fa
n

in
te
ns
iv
e
sm

ok
in
g
ce
ss
at
io
n
in
te
rv
en

ti
on

in
a
re
m
ot
e
ab

or
ig
in
al

A
us
tr
al
ia
n
he

al
th

ca
re

se
tt
in
g

Th
is
pa

pe
r
de

sc
ri
be

s
th
e
ou

tc
om

e
of

a
st
ud

y
th
at

ai
m
ed

to
te
st
th
e
ef
fi
ca
cy

of
a
lo
ca
lly

-t
ai
lo
re
d,

in
te
ns
iv
e,

m
ul
ti
di
m
en

si
on

al
sm

ok
in
g
ce
ss
at
io
n

pr
og

ra
m
.

Pa
ti
en

ts
at

tw
o
A
C
C
H
S
in

re
m
ot
e
W
A
to
w
ns

of
D
er
by

an
d
K
un

un
ur
ra

(n
=

16
3,

in
te
rv
en

ti
on

n
=

55
)

O
ve

ra
ll
pa

rt
ic
ip
an

ts
re
po

rt
ed

th
at

cl
in
ic

st
af
f

pr
ov

id
ed

ad
vi
ce

on
ri
sk
s
of

sm
ok

in
g
(7
5%

),
re
co
m
m
en

de
d
qu

it
ti
ng

sm
ok

in
g
(7
1%

),
re
co
m
m
en

de
d
m
ed

ic
at
io
n
to

as
si
st
w
it
h

qu
it
ti
ng

(5
4%

),
di
sc
us
se
d
pa

ss
iv
e
sm

ok
in
g

(6
1%

),
pr
ov

id
ed

pr
ac
ti
ca
la

dv
ic
e
on

qu
it
ti
ng

(5
0%

),
pr
ov

id
ed

w
ri
tt
en

ad
vi
ce

on
qu

it
ti
ng

(4
6%

),
ar
ra
ng

ed
fo
r
a
fo
llo

w
-u
p
ap

po
in
tm

en
t

(4
6%

),
an

d
se
ta

qu
it
da

te
(3
2%

).
Th

er
e
w
as

no
di
ff
er
en

ce
be

tw
ee
n
gr
ou

ps
.P

ar
ti
ci
pa

nt
s
w
er
e

pr
ed

om
in
an

tl
y
of
fe
re
d
N
R
T
Pa

tc
he

s
(3
9%

)
or

va
re
ni
cl
in
e
(1
4%

).

Lo
ss

to
fo
llo

w
-u
p

A
llo

ca
te
d
to

us
ua

lc
ar
e
=

20
A
llo

ca
te
d
to

in
te
rv
en

ti
on

=
11

(c
on

tin
ue
d
on

ne
xt

pa
ge
)
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Ta
bl
e
1
(c
on

tin
ue
d)

St
ud

y
nu

m
be

r,
au

th
or

an
d
ye

ar
,

lo
ca
ti
on

Pa
pe

r
ti
tl
e

A
im

/O
bj
ec
ti
ve

Po
pu

la
ti
on

an
d
in
cl
us
io
n
cr
it
er
ia

R
es
ul
ts

Pa
rt
ic
ip
an

t
w
it
hd

ra
w
al

fr
om

th
e

R
C
T

12 M
cH

ug
h

et
al
.,
[1
4]

N
T

Bi
rt
h
ou

tc
om

es
in

A
bo

ri
gi
na

lm
ot
he

r–
in
fa
nt

pa
ir
s
fr
om

th
e
N
or
th
er
n
Te

rr
it
or
y,

A
us
tr
al
ia
,w

ho
re
ce
iv
ed

23
-v
al
en

tp
ol
ys
ac
-

ch
ar
id
e
pn

eu
m
oc
oc
ca
lv

ac
ci
na

ti
on

du
ri
ng

pr
eg

na
nc

y,
20

06
–2

01
1:

Th
e
Pn

eu
M
um

ra
nd

om
is
ed

co
nt
ro
lle

d
tr
ia
l.

W
e
re
po

rt
ad

ve
rs
e
bi
rt
h
ev

en
ts
as

se
co
nd

ar
y
ou

tc
om

es
fr
om

th
e

‘P
ne

uM
um

’r
an

do
m
is
ed

co
nt
ro
lle

d
tr
ia
l

of
23

-v
al
en

tp
ne

um
oc
oc
ca
l

po
ly
sa
cc
ha

ri
de

va
cc
in
at
io
n
(2
3v

PP
V
)

in pr
eg

na
nc

y
(A

ug
us
t2

00
6–

Ja
nu

ar
y

20
11

)

N
T
A
bo

ri
gi
na

lm
ot
he

r-
in
fa
nt
s
pa

ir
s
w
er
e

re
cr
ui
te
d
fr
om

ur
ba

n
an

d
re
m
ot
e
co
m
m
un

it
ie
s

(n
=

22
7;

in
te
rv
en

ti
on

n
=

75
)
ag

ed
17

–3
9

ye
ar
s.

22
5
pa

rt
ic
ip
an

ts
(7
5
va

cc
in
at
ed

,1
50

un
va

cc
in
at
ed

w
it
h
ex
ce
lle

nt
pa

rt
ic
ip
an

t
co
m
pl
ia
nc

e
an

d
re
te
nt
io
n
ra
te

fo
r
an

te
na

ta
l

ca
re

in
1s
tt
ri
m
es
te
r
(9
7%

)
th
er
e
w
as

a
nu

m
er
ic
al
ly

hi
gh

er
ra
te

of
pr
et
er
m

bi
rt
hs

am
on

g
w
om

en
w
ho

re
ce
iv
ed

23
vP

PV
in

pr
eg

na
nc

y
co
m
pa

re
d
to

un
va

cc
in
at
ed

pr
eg

na
nt

w
om

en
.R

is
k
di
ff
er
en

ce
s
in

ad
ve

rs
e
bi
rt
h

ou
tc
om

es
be

tw
ee
n
23

vP
PV

va
cc
in
at
ed

an
d

un
va

cc
in
at
ed

pr
eg

na
nt

w
om

en
w
er
e;

pr
et
er
m

bi
rt
h
9%

vs
4%

(H
R
2.
79

;9
5%

C
I0

.9
4–

8.
32

)
P
=

0.
07

;L
BW

9%
vs

5%
(H

R
2.
09

;9
5%

C
I

0.
76

–5
.7
8)

P
=

0.
15

;a
nd

SG
A
15

%
vs

17
%

(H
R

1.
02

;9
5%

C
I0

.5
0–

2.
06

)
P
=

0.
96

.

Th
er
e
w
er
e
11

w
it
hd

ra
w
al
s
fr
om

ba
se
lin

e
of

75
pa

rt
ic
ip
an

ts
in

th
e
or
ig
in
al

st
ud

y.
22

oc
cu

rr
ed

du
ri
ng

th
e
an

te
na

ta
lp

er
io
d
an

d
ni
ne

du
ri
ng

th
e

po
st
na

ta
lp

er
io
d
fr
om

bi
rt
h
un

ti
li
nf
an

ta
ge

se
ve

n
m
on

th
s.
Th

er
ef
or
e,

fo
r
th
e
pu

rp
os
es

of
th
e
re
se
ar
ch

,t
he

re
w
er
e
tw

o
w
it
hd

ra
w
al
s
by

th
e
ti
m
e
th
e
ob

se
rv
at
io
n
pe

ri
od

ce
as
ed

at
th
e

bi
rt
h
of

th
e
in
fa
nt
.F

ol
lo
w
in
g
th
e
tw

o
an

te
na

ta
l

w
it
hd

ra
w
al
s.

13 N
ag

el
et

al
.,
[1
5]

N
T

A
pp

ro
ac
h
to

tr
ea
tm

en
to

fm
en

ta
li
lln

es
s
an

d
su
bs
ta
nc

e
de

pe
nd

en
ce

in
re
m
ot
e

In
di
ge

no
us

co
m
m
un

it
ie
s:
R
es
ul
ts
of

a
m
ix
ed

-m
et
ho

ds
st
ud

y

To
de

ve
lo
p
an

d
ev

al
ua

te
a
cu

lt
ur
al
ly

ad
ap

te
d

br
ie
fi
nt
er
ve

nt
io
n
fo
r
In
di
ge

no
us

pe
op

le
w
it
h
ch

ro
ni
c

m
en

ta
li
lln

es
s.

Th
e
st
ud

y
w
as

un
de

rt
ak

en
in

th
re
e
re
m
ot
e

is
la
nd

co
m
m
un

it
ie
s
in

th
e
To

p
En

d
of

th
e

N
or
th
er
n
Te

rr
it
or
y
(N

T)
(n

=
49

;i
nt
er
ve

nt
io
n

n
=

24
)
w
it
h
ch

ro
ni
c
m
en

ta
li
lln

es
s
in

N
T.

R
an

do
m

ef
fe
ct
s
re
gr
es
si
on

an
al
ys
es

sh
ow

ed
a

si
gn

ifi
ca
nt

ad
va

nt
ag

e
fo
r
th
e
tr
ea
tm

en
t

co
nd

it
io
n
in

te
rm

s
of

w
el
lb
ei
ng

w
it
h
ch

an
ge

s
in

th
e
he

al
th

of
th
e
na

ti
on

ou
tc
om

e
sc
al
es

(P
<

0.
00

1)
an

d
K
es
sl
er

10
(P

=
0.
00

1)
,w

hi
ch

w
er
e

su
st
ai
ne

d
ov

er
ti
m
e.

Th
er
e
w
as

al
so

a
si
gn

ifi
ca
nt

ad
va

nt
ag

e
fo
r
tr
ea
tm

en
tf
or

al
co
ho

l
de

pe
nd

en
ce

(P
=

0.
05

),
w
it
h
re
sp
on

se
al
so

ev
id
en

ti
n
ca
nn

ab
is
de

pe
nd

en
ce

(P
=

0.
06

4)
an

d
w
it
h
ch

an
ge

s
in

su
bs
ta
nc

e
de

pe
nd

en
ce

su
st
ai
ne

d
ov

er
ti
m
e

Th
re
e
pa

ti
en

ts
fo
rm

al
ly

w
it
hd

re
w

co
ns
en

t,
an

d
tw

o
di
ed

fr
om

su
ic
id
e
du

ri
ng

th
e
18

m
on

th
s.

Be
tw

ee
n
on

e
an

d
fi
ve

pa
ti
en

ts
w
er
e
no

ta
bl
e
to

be
lo
ca
te
d
at

an
y
gi
ve

n
fo
llo

w
-u
p
as
se
ss
m
en

t
po

in
t.
Th

ir
ty
-fi
ve

(7
1%

)
pa

rt
ic
ip
an

ts
w
er
e

fo
llo

w
ed

up
at

th
e
fi
na

la
ss
es
sm

en
tp

oi
nt

18
m
on

th
s
la
te
r

14 Ph
ill
ip
s

et
al
.,
[1
6]

N
T

C
an

m
ob

ile
ph

on
e
m
ul
ti
m
ed

ia
m
es
sa
ge

s
an

d
te
xt

m
es
sa
ge

s
im

pr
ov

e
cl
in
ic

at
te
nd

an
ce

fo
r
A
bo

ri
gi
na

lc
hi
ld
re
n
w
it
h

ch
ro
ni
c
ot
it
is
m
ed

ia
?
A
ra
nd

om
is
ed

co
nt
ro
lle

d
tr
ia
l

D
oe

s
ph

on
e
m
ul
ti
m
ed

ia
m
es
sa
ge

s
(M

M
S)

to
fa
m
ili
es

of
In
di
ge

no
us

ch
ild

re
n
w
it
h
ty
m
pa

ni
c
m
em

br
an

e
pe

rf
or
at
io
n
(T
M
P)
:(
i)

in
cr
ea
se

cl
in
ic

at
te
nd

an
ce
;(
ii)

im
pr
ov

e
ea
r
he

al
th
;

an
d
(i
ii)

pr
ov

id
e
a
cu

lt
ur
al
ly

ap
pr
op

ri
at
e
m
et
ho

d
of

he
al
th

pr
om

ot
io
n?

A
bo

ri
gi
na

lc
hi
ld
re
n
13

ye
ar
s
or

un
de

r
in

th
e

N
T

(N
T
=

53
;i
nt
er
ve

nt
io
n
N
=

30
)

Th
er
e
w
as

no
si
gn

ifi
ca
nt

di
ff
er
en

ce
in

cl
in
ic

at
te
nd

an
ce
,w

it
h
1.
3
cl
in
ic

vi
si
ts
pe

r
ch

ild
in

bo
th

gr
ou

ps
(m

ea
n
di
ff
er
en

ce
−

0.
1;

95
%

co
nfi

de
nc

e
in
te
rv
al

(C
I)
−

1.
1,

0.
9;

P
=

0.
9)
.

Se
co
nd

ar
y
ou

tc
om

es
:(
i)

th
er
e
w
as

no
si
gn

ifi
ca
nt

ch
an

ge
in

he
al
ed

pe
rf
or
at
io
n
(r
is
k

di
ff
er
en

ce
6%

;9
5%

C
I−

10
,2

0;
P
=

0.
6)
,

m
id
dl
e
ea
r
di
sc
ha

rg
e
(r
is
k
di
ff
er
en

ce
−

1%
;

95
%

C
I−

30
,3

0;
P
=

1.
0)

or
pe

rf
or
at
io
n
si
ze

(m
ea
n
di
ff
er
en

ce
3%

;9
5%

C
I−

11
,1

7;
P
=

0.
7)

be
tw

ee
n
th
e
gr
ou

ps
;(
ii)

84
%

(9
5%

C
I6

0,
90

)
in

th
e
co
nt
ro
la

nd
70

%
(9
5%

C
I5

0,
80

)
in

th
e
in
te
rv
en

ti
on

gr
ou

p
w
er
e
ha

pp
y
to

re
ce
iv
e

M
M
S
he

al
th

m
es
sa
ge

s
in

th
e
fu
tu
re
.

Lo
ss

to
fo
llo

w
-u
p

In
te
rv
en

ti
on

0
(0
%
)

(i
nt
en

ti
on

-t
o-
tr
ea
ta

na
ly
si
s)

In
te
rv
en

ti
on

2
(7
%
)

(t
re
at
m
en

tr
ec
ei
ve

d
an

al
ys
is
)

C
on

tr
ol

4
(1
7%

)

15 R
it
ch

ie
et

al
.,
[1
8]

N
T

Ef
fi
ca
cy

of
La

ct
ob

ac
ill
us

G
G
in

A
bo

ri
gi
na

l
ch

ild
re
n
w
it
h
ac
ut
e
di
ar
rh
oe

al
di
se
as
e:

A
R
an

do
m
is
ed

C
lin

ic
al

Tr
ia
l

To
as
se
ss

th
e
ef
fi
ca
cy

of
pr
ob

io
ti
cs

in
A
us
tr
al
ia
n
A
bo

ri
gi
na

lc
hi
ld
re
n
in

th
e

N
or
th
er
n
Te

rr
it
or
y
ad

m
it
te
d
to

ho
sp
it
al

w
it
h
di
ar
rh
oe

al
di
se
as
e.

A
bo

ri
gi
na

lc
hi
ld
re
n
(a
ge

s
4
m
on

th
s–
2
ye

ar
s)
,

ad
m
it
te
d
to

ho
sp
it
al

w
it
h
ac
ut
e
di
ar
rh
oe

al
di
se
as
e
(n

=
70

,p
ro
bi
ot
ic

n
=

38
,c
on

tr
ol

n
=

32
)

Bo
th

gr
ou

ps
sh
ow

ed
a
m
ea
n
im

pr
ov

em
en

ti
n

th
e
su
cr
os
e
br
ea
th

te
st
af
te
r
4
da

ys
;h

ow
ev

er
,

th
er
e
w
as

no
di
ff
er
en

ce
(m

ea
n,

95
%

co
nfi

de
nc

e
in
te
rv
al
)
be

tw
ee
n
pr
ob

io
ti
c
(2
.9

[c
um

ul
at
iv
e

pe
rc
en

ta
ge

of
th
e
do

se
re
co
ve

re
d
at

90
m
in
];

1.
7–

4.
2)

an
d
pl
ac
eb

o
(3
.7
;2

.3
–5

.2
)
gr
ou

ps
.

Pr
ob

io
ti
cs

di
d
no

tc
ha

ng
e
th
e
du

ra
ti
on

of
di
ar
rh
oe

a,
to
ta
ld

ia
rr
ho

ea
st
oo

ls
,o

r
di
ar
rh
oe

a
sc
or
e
co
m
pa

re
d
w
it
h
pl
ac
eb

o.
Th

er
e
w
as

a
si
gn

ifi
ca
nt

(P
<
0.
05

)
di
ff
er
en

ce
in

di
ar
rh
oe

a
fr
eq

ue
nc

y
on

da
y
2
be

tw
ee
n
pr
ob

io
ti
cs

(3
.3

[l
oo

se
st
oo

ls
];
2.
5–

4.
3)

an
d
pl
ac
eb

o
(4
.7
;

3.
8–

5.
7)

gr
ou

ps

A
llo

ca
ti
on

ar
m

Pa
re
nt
al

w
it
hd

ra
w
al

n
=

1,
Pr
ob

io
ti
c
ar
m

D
is
ch

ar
ge

d
be

fo
re

in
te
rv
en

ti
on

n
=

4,
Pa

re
nt
al

w
it
hd

ra
w
al

n
=

1,
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16 Sm
it
he

rs
et

al
.,
[1
9]

SA

D
ie
ta

nd
an

th
ro
po

m
et
ry

at
2
ye

ar
s
of

ag
e

fo
llo

w
in
g
an

or
al

he
al
th

pr
om

ot
io
n

pr
og

ra
m
m
e
fo
r
A
us
tr
al
ia
n
A
bo

ri
gi
na

lc
hi
l-

dr
en

an
d
th
ei
r
ca
re
rs
:a

ra
nd

om
is
ed

co
n-

tr
ol
le
d
tr
ia
l

Th
e
st
ud

y
ai
m
ed

to
re
du

ce
d
A
bo

ri
gi
na

l
ch

ild
re
n'
s
in
ta
ke

of
su
ga

rs
fr
om

di
sc
re
ti
on

ar
y
fo
od

s
at

2
ye

ar
s
of

ag
e.

Pa
rt
ic
ip
an

ts
w
er
e
w
om

en
re
si
di
ng

in
SA

w
ho

w
er
e
pr
eg

na
nt

or
ha

d
gi
ve

n
bi
rt
h
to

an
A
bo

ri
gi
na

lc
hi
ld

in
th
e
pr
ev

io
us

6
w
ee
ks
.

In
te
nt
io
n-
to
-t
re
at

an
al
ys
es

sh
ow

ed
th
at

th
e
%
EI

of
su
ga

rs
in

di
sc
re
ti
on

ar
y
fo
od

s
w
as

1·
6%

lo
w
er

in
th
e
tr
ea
tm

en
tg

ro
up

co
m
pa

re
d
w
it
h
th
e

co
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and are used across a range of disciplines [15]. For this review, intrinsic lim-
itations in the use of Radar Plot techniques [16] were addressed by
assigning the same values for upper, intermediate and lower levels respec-
tively for each of the EPHPP and QAT assessment framework variables. For
the EPHPP variables, these were: 1 - Weak; 4 -Moderate, and 10 - Strong.
For the QAT variables, these were: 1 -No; 2 - Unclear; 4 - Partial, and 10 -
Yes. In each case, these values were assigned to notionally reflect levels of
researcher effort and organisation, and therefore to highlight the distinc-
tion, between lowest to highest assessment levels. The scores for each re-
viewed paper and the average scores of all papers were visualised for
comparison using the Radar Plot.

8. Results

A total of 126 titles and abstracts were identified through the database
searches between the years of 2000 to 2020. Seventeen papers were finally
included in this systematic review. The PRISMA flow chart is shown in
Fig. 1 (see Table 1).

8.1. Study characteristics

The 17 RCTs reviewed in this paper were published between 2000 and
2020 (inclusive). The RCTs were conducted in most Australian states and
territories; three studies recruited participants across various states/terri-
tories. The mean sample size for 17 of the studies was 283; although for
one study, the sample size was 2431 participants. Most of the RCTs were
multicentre studies (n= 12; 57.1%). Of these 12 RCT multicentre studies,
the focus of the intervention included:

• Ear health (n = 4) [16,18,19];
• Smoking (n = 2) [18];
• Oral Health (n = 5) [19,20] and;
• Vaccination (n = 1) [21].

Most of the paperswere rated by the study teamusing the EPHPP as pro-
viding evidence in the moderate to the strong range. Across the papers
study design rated strongly; selection bias, confounders and data collection
rated moderately, and blinding rated weaker. Research reports were typi-
cally weakened by inadequate information about randomisation, double-
blinding and power calculations. Fig. 2, a visualisation of the degree of com-
pliance of studies to the EPHPP assessment fields, indicates areas of relative
strengths and weaknesses. In addition to the EPHPP criteria for scientific
rigour (Fig. 2), this study also investigated reporting on cultural integrity
of studies using the QAT instrument (Fig. 3). All studies rated poorly across
all domains.

Most of the articles reported research funding (n= 14; 82%), predom-
inately from Australian National Health and Medical Research Council
grants. Three studies (18%) did not state the source of research funding.
Shorter-term funding sources, undermining the investment of time and ef-
fort to strengthen community control and ownership of RCT conception,
design, implementation and interpretation, is a further constraint to fulfill-
ing both methodological quality and cultural integrity [18].

As shown in Table 2, according to the EPHPP quality assessment
tool, eleven studies (65%) were assessed as strong, four as moderate
(24%), and three (12%) as weak (Fig. 2). In addition to the EPHPP
criteria, this systematic review also assessed whether RCTs reported a
power calculation, with most of the papers (n = 16, 94%) reporting
this parameter. Of these, all (100%) reported this calculation based on
the primary outcome [22].

The QAT assessment of the included studies indicated that the studies
were poor in culturally integrity design with most recording a ‘no’ or ‘un-
clear’ response as show in Table 3. Table 4 describes the ten studies
(59%) that reported single blinding of assessor(s) and 5 reported double-
blinding of both assessor(s) and participants. Two (12%) were unblinded.

Participant withdrawal was an issue for some studies (Table 5). Two
studies stated that the reason for withdrawal was ‘unrelated to the study’.
One study with a higher withdrawal rate wrote that this was likely due to



Fig. 2. EPHPP RCT Quality Profile.
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high staff turnover, with usual care group (32%) and intervention group
(33%) lost to follow up.

9. Discussion

This systematic review analysed the research quality and cultural integ-
rity of RCTs enrolling Australian Indigenous people exclusively. The review
noted almost universally poor performance of RCTs when assessed for cul-
tural integrity through the QAT [23].

An earlier systematic review [3] summarising RCTs addressing
Australian Indigenous People's health, identified 13 papers, published be-
tween 1976 and 1996. The low numbers of RCTs in the current review pub-
lished subsequently that met inclusion criteria may be attributed to several
factors. These include the application of highly resourced, tightly controlled
research conditions and the transition into Indigenous communities; [24]
Fig. 3. QAT RCT Cultur

8

the perception that seeking medical solutions for problems related to
socio-economic disadvantage is a waste of resources [3]; the need for oper-
ational changes within health centres to deliver RCT interventions; and unre-
alistic timeframes for completing the research where true engagement is
embedded [18]. Other cultural factors may also influence the lower fre-
quency of RCTs enrolling Indigenous people or addressing unique Indigenous
community needs. Specifically, in the context of acute, life-extending inter-
ventions, the significance of living on country during the end-of-life period
over seeking medical attention off country may be critical [24].

Discrepancies between the protocol description of blinding status and
the actual blinding achieved in the RCT as implemented were present in
the majority of registered protocols and published manuscripts as reported
in a 2020 systematic review of RCTs [25]. Two studies stated that theywere
designed as ‘a pragmatic trial’ and that this reflected real-world practice
[20,26]. These findings suggest that determining culturally relevant
al Integrity Profile.



Table 2
EPHPP Quality assessment of studies included in review.

Author/s Year Selection bias Study design Confounders Blinding Data collection Withdrawals Global score

Borg et al 2018 Strong Strong Strong Strong Strong N/A Strong
Canuto et al 2012 Moderate Strong Strong Weak Strong Weak Weak
Couzos et al 2003 Strong Strong Strong Strong Strong Strong Strong
Eades et al 2012 Strong Strong Strong Weak Strong Strong Moderate
Hoy et al 2019 Moderate Strong Moderate Strong Strong Strong Strong
Jamieson et al 2018 Strong Strong Strong Weak Moderate Moderate Moderate
Ju et al 2017 Strong Strong Strong Weak Moderate Moderate Moderate
Kapellas et al 2013 Strong Strong Moderate Strong Strong Strong Strong
Kapellas et al 2014 Moderate Strong Strong Weak Moderate Weak Weak
Kiran et al 2010 Strong Strong Moderate Weak Moderate Weak Moderate
Leach et al 2008 Strong Strong Strong Moderate Weak Moderate Moderate
Marley et al 2014 Moderate Strong Moderate Weak Moderate Strong Moderate
McHugh et al 2020 Strong Strong Strong Moderate Moderate Strong Strong
Nagel et al 2009 Strong Strong Strong Strong Moderate Strong Strong
Phillips et al 2014 Weak Strong Moderate Weak Strong Weak Weak
Ritchie et al 2010 Strong Strong Strong Strong Strong Strong Strong
Smithers et al 2017 Strong Strong Moderate Moderate Strong Strong Strong
Stephen et al 2013 Strong Strong Strong Strong Strong Strong Strong

N/A – Borg. Participant withdrawal was impossible; it was excluded as an assessment criterion.

T. Esgin et al. Dialogues in Health 2 (2023) 100097
strategies for blinding should be negotiated at the conceptualisation and de-
velopment stage. Several studies included in our review have noted the
need to improve cultural integrity, methodologic quality and reporting of
RCTs in Indigenous communities [2,27]. There were no obvious links be-
tween any of the fields of the QAT and the attrition rates reported in the
studiesWhile several of the 17 reviewedpapers identified the need for com-
munity engagement and the involvement of the community at every stage,
few reported on how this was conducted and how the findings from this en-
gagement and consultation impacted study design and implementation.
Loss to follow up is a concern of any study; with differential loss by study
arm an important concern. Greater than 20% loss poses serious validity
threats to a study [28]. Loss to follow up may indicate higher mobility of
participants [19], cultural community responsibilities taking priority
[29], and/or high turnover of staff within organisations. Nine of the 17
reviewed papers reported this detail (Table 5). Of these, four of the studies
reported >20% loss to follow up [19,29,30].

Two of the studies embedded formal qualitative research methodolo-
gies on community engagement within the RCT [31,32]. Other studies
identified in this systematic review have suggested further means by
which RCTs can meet the cultural needs of communities to improve health
outcomes, including: community ownership; including Aboriginal ways of
knowing, being and doing [33]; community-embedded skill-building inter-
ventions; alignment with and adaptation to cultural perspectives, and; ro-
bust community partnerships and engagement strategies for the framing
of study recommendations [19,20,29,31]. Those papers that discussed
community engagement reported on similar themes: sharing stories and
traditional health practices [34]; collaborating with community and
employing community members [29]; deep and sustained involvement of
community [19]; ensuring a culturally safe and non-judgmental approach
[20], and the social determinants of health [29]. Approximately 34%
[35] of the overall burden of disease in Aboriginal communities has been
attributed to the social determinants of health. These social factors (educa-
tion, employment, housing, transport, financial and food security) represents
an direct link with health [36], and community development and highlight
structural injustices and inequity experiences in Aboriginal community
settings. There have been reports in the generic RCT design literature of the
utility of embedding exploratory and interpretive qualitative approaches
and community-led intervention co-design strategies [38] into RCT
study development, implementation and interpretation. These studies have
suggested that the use of participative methodologies in the framing of
RCT research objectives and in structuring community leadership in the
decision-making processes including intervention design have the potential
to strengthen the study quality and the applicability of findings.

It has been suggested that RCTs may not be acceptable to Indigenous
communities, unless longstanding relationships have been developed
9

between researchers and the community. RCTs with improved study design
may be appropriate in some contexts, given that there may have been (and
continue to be) significant missed opportunities to assess the effectiveness
of innovations in prevention, diagnosis and treatment in Indigenous com-
munity settings [3].

An inverse relationship between RCT ‘scientific rigour’ and ‘cultural in-
tegrity’ was observed in our review (Tables 2 and 3). This may imply that
power structures in the development and implementation of RCTs have his-
torically mitigated against community control of the research process. This
may reflect a lack of experience, expertise, connection, knowledge between
both researchers with RCT skills, and Indigenous communities as well as
perhaps few Indigenous researchers with RCT expertise themselves.

This current analysis found that the reporting in included RCT studies of
conception, design and implementation elements reflecting cultural appro-
priateness and cultural integrity was poor (see Fig. 3). One study high-
lighted three limitations of intervention studies which are of particular
relevance to ensuring cultural appropriateness and integrity for Indigenous
people [31]. These limitations include: the validity of the instrument that
obtained the baseline and/or outcome measures; the statistical power of
the study and the likelihood of measurement biases such as observer bias.

The drivers for effective interventions ought to be the expressed needs
of Indigenous community members and not only the expert opinions of
health or other professionals [24]. Collectively, our review of recent RCTs
enrolling Indigenous people in Australia highlights the need for greater ef-
fort in ensuring strong cultural integrity along with strong scientific quality
in RCTs – and these need not bemutually exclusive. Researchers embarking
on research with Indigenous people can be guided by the QAT [13] when
designing and planning their study, along with the CONSIDER statement
[40] when writing up their work.

Research enrolling, about, and ultimately for, Indigenous people should
start and end with a community leadership, co-design and co-production
approach that addresses issues of values, control, ownership and equity in
the research enterprise. What is measured, and how, who benefits, and
when – and capacity development and relationships matter along the
way. Funding bodies and policies must enable the time required to cultivate
and deliver research that is upheld to the highest standards of scientific
quality and cultural integrity. Shorter-term funding sources (<5 years),
undermining the investment of time and effort to strengthen community
control and ownership of RCT conception, design, implementation and in-
terpretation, is a further constraint to fulfilling bothmethodological quality
and cultural integrity [18].

The low levels of reporting in the reviewed RCT papers of the mecha-
nisms and degree of inclusion of Indigenous communities in the determina-
tion of effective health interventions suggests, forwhatever reason, a lack of
priority for community co-design and co-production of studies by research
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Table 4
Summary study characteristics.

Characteristic n %

Primary outcome measures 17 100
Secondary outcome measures 13 77
Single blinding of assessor 10 59
Double blinding 5 29
Unblinded studies 2 12
Pragmatic trial design 2 12
Research funding 14 82
Embedded Qualitative Studies 2 11
Focus area
Ear health 4 24
Smoking 2 12
Oral Health 5 29
Vaccination 1 6
Other 5 29

Table 5
Withdrawal characteristics of each study.

Withdrawal reason Withdrawal % Author

High Staff turnover 33% Eades et al., [5]
Death 2%

3%
2%
4%
3%

Hoy et al., [6]
Jamieson et al., [7]
J. V. Marley et al.,
[13]
McHugh et al., [14]
Smithers et al., [19]

Elite Sporting commitments Number not
stated

Hoy et al., [6]

Moved away Number not
stated
6%
5%

Hoy et al., [6]
Smithers et al., [19]
Couzos et al., [4]

Loss to follow up 25%
26%
38%
33%
11%
1%
18%
11%
8%

Jamieson et al., [7]
Ju et al., [8]
Kapellas et al., [9]
Eades et al., [5]
Kapellas et al., [10]
J. V. Marley et al.,
[13]
McHugh et al., [14]
Phillips et al.,
Stephen et al., [20]

Pregnancy & onset of unrelated medical
condition

7% Hoy et al., [6]

Withdrew consent 1%
1%
6%
3%

J. V. Marley et al.,
[13]
McHugh et al., [14]
Nagel et al., [15]
Ritchie et al., [18]
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team leaders, their managers, academic and publishing systems. This po-
tentially limits the translation of knowledge gained into effective and sus-
tained health programs in communities and also further marginalises
Indigenous communities, by limiting access to a deeper understanding of
the specific enablers and barriers of health-based interventions, which
may be unique to each community. This situation specifically demands a
first-principles reconsideration of the conceptualisation, design, and imple-
mentation of RCTs in these settings, to embody the elements of co-design of
the trials and co-production of their implementation and findings.

There are potential limitations to our approach in this review. We used
only the reported information extracted from each of the 17 studies.
Prioritisation by publishers and authors (including restrictive word limits)
may have precluded the addition of details relevant to cultural integrity,
which may have been documented in other study outputs. Missing data
from any of the studies may impact the EPHPP and QAT scores we allo-
cated. Risks of bias may include the non-publication of negative results in
the included papers. This review included those RCTs enrolling only
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Indigenous peoples. Other Australian RCTs may have included Indigenous
people but did not identify them as such in the enrolment or analyses/out-
comes or where they may have made up a proportion of the sample.

This review has identified the need for greater efforts by research teams
to address the differences between Western and Indigenous worldviews
and the values that derive from these. Future research and insights into
the appropriateness of embedded qualitative studies guiding design and im-
plementation, as well as clustered, stepped-wedge and cross-over RCT
methodologies in Indigenous community settings would be useful. Given
the evidence of continuing disproportionate disease burden and the
under-representation of RCTs by, with, and for Indigenous people, increas-
ing the number, scientific quality and cultural integrity of RCTs for, and
with, Indigenous is an urgent priority.
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