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Participant profile and impacts of an Aboriginal
healthy lifestyle and weight loss challenge over
four years 2012-2015
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ositive health impacts from small-scale

or local lifestyle behaviour change

interventions for Aboriginal Australians
have been demonstrated. For example,
Canuto et al.! observed decreased weight,
body mass index (BMI) and blood pressure
among urban Aboriginal women after 12
weeks of a structured exercise and diet
program. A small trial of a 12-week supervised
exercise program? demonstrated improved
BMI, waist and glucose metabolism measures
in Aboriginal men. Although this and other
short-term clinical interventions>* have
shown positive effects, and cultural aspects
were incorporated, they were more focused
on treatment of disease and individuals and
therefore may not achieve population-level
change for Aboriginal Australians. Activities
of daily living or sport-focused interventions
may confer greater benefits because of
access, affordability and their ability to build
social capital among Aboriginal Australians.t®
Team sports provide physical health and
personal development opportunities and
may provide a platform for community
development benefits (social connection,
cultural identity and life skills) through
community sporting clubs.8'° Unfortunately,
these seldom achieve measurable and
sustained large-scale community reach,
particularly for Aboriginal peoples,
with barriers such as costs of transport,
membership and a lack of sport infrastructure

Abstract

Objective: To explore participation, consistency of demographic and health profiles, and short-
term impacts across six Aboriginal Knockout Health Challenge (KHC) team-based weight loss
competitions, 2012 to 2015.

Methods: Data comprised one competition each from 2012 and 2013 and two per year in
2014 and 2015. We compared baseline and change (pre- to post-competition) in weight, fruit
and vegetable consumption, physical activity and waist circumference (baseline only) across
competitions using mixed models.

Results: Numbers of teams and participants increased from 2012 to 2015 from 13 and 324 to 33
and 830, respectively. A total of 3,625 participants registered, representing 2,645 unique people
(25.4% repeat participation). Participants were mainly female and >90% were classified obese
at baseline. Baseline weight and weight lost (between 1.9% and 2.5%) were significantly lower
in subsequent competitions compared with the first. Improvements in fruit and vegetable
consumption and physical activity were comparable across competitions.

Conclusion: The KHC has increasing and sustained appeal among Aboriginal communities,
attracting those at risk from lifestyle-associated chronic disease and effectively reducing weight
and promoting healthy lifestyles in the short term.

Implications for public health: Community-led programs generated by, and responsive to,
Aboriginal Australians’ needs can demonstrate consistent community reach and sustained
program-level lifestyle improvements.

Key words: physical activity, obesity, intervention, Aboriginal and Torres Strait Islander, weight
loss

(facilities and sponsors) often affecting Australian adults have been evaluated.'"?

participation in Aboriginal communities.? Three early interventions had variations in
approach (including health education,’>"®
environmental and policy changes'¥) and

duration (six weeks' to a few years'#1°)

Community-based lifestyle behaviour

change interventions
ict13,15 H
Comparatively few community-based but demonstrated waist'>'> and weight

i 13 H 14
physical activity (PA) and nutrition reductions,' reduced sedentary behaviour,

. . 1 .
interventions targeting Aboriginal and increased vigorous PA.' In a review of
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PA or sport programs targeting Aboriginal
and Torres Strait Islander people, MacNiven
found 39 programs addressing PA or sport in
adults operating in or since 2012, primarily
in the grey literature. Only 25 reported any
evaluation data, few are publicly available
and not all include health outcomes.’? Of the
three including weight-related outcomes,
only one was evaluated and showed
significant reductions in waist circumference,
weight and BMI, and significant increases

in intake of vegetables and of fruit.'
Together, these results suggest that effects
of community-based PA interventions with
Aboriginal Australians can result in modest
but significant changes in risk profiles, but
more evaluations are needed to build the
evidence base.

Impact of lifestyle-related disease on
Aboriginal populations

Itis clear that non-communicable

chronic diseases (NCDs) continue to be
leading contributors to disease burden of
Australians.'” They are particularly prevalent
among Aboriginal and Torres Strait Islander
Australians and are responsible for much

of the health gap between Indigenous and
non-Indigenous Australian populations.'®

In 2013, 29% of Aboriginal and Torres Strait
Islander Australian adults were overweight
and 37% were obese, these rates being 1.2
and 1.6 times higher, respectively, than in

the non-Indigenous population.’ Other
contributors to NCD development include
dietary and PA habits: 42% of Aboriginal and
Torres Strait Islander adults residing in urban
and regional areas consume adequate fruit,
but only 5% consume the recommended
vegetable intake; just over half do not meet
the recommended amount of PA, comparable
to non-Indigenous populations.'® Smoking
rates among Aboriginal and Torres Strait
Islander people aged 15 and over have been
estimated at 44%, 2.6 times higher than
among non-Indigenous people.' For this
population, 37% of the burden of disease is
preventable through addressing these and
other modifiable risk factors such as alcohol
consumption.'®'® Therefore, scaled-up
community-wide program evaluations are
required to build a comprehensive evidence
base for NCD prevention with this population.
Evaluation of scaled-up interventions is
particularly important as it provides evidence
that promising interventions are feasible,
appropriate and effective when implemented
across diverse communities or, as in the case
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of the Knockout Health Challenge (KHC),
across the state of New South Wales (NSW).
The lag between evidence generation

and implementation at scale is a major
impediment to health improvement for
Aboriginal people, as it denies or delays
community access to effective programs.

The NSW Aboriginal Knockout Health
Challenge

The community-based interventions
described above were not sustained over
time and were relatively small-scale, and the
studies evaluating them were published more
than 10 years ago. More recently, the NSW
Aboriginal KHC has been running team-based
competitions in weight loss through PA and
healthy eating in NSW, Australia, with up

to 830 participants per competition (www.
nswknockouthealthchallenge.com.au).
Community teams with 20 to 30 Aboriginal
adults compete in the KHC for prize money
that funds community initiatives in health,
sport, nutrition or fitness. Teams are formed
through existing social networks and local
promotional activities and self-determine
the frequency and type of activities they do,
but all include one group PA training and
one healthy eating activity. In 2012 and 2013,
there was one 17-week competition, with
two 10-week competitions in 2014 and two
12-week competitions in 2015. The Challenge
has links to the Koori Knockout competition
(https://www.facebook.com/nswkko/) and
the Rugby League more generally, which
promote the event. Community engagement
is further strengthened through Challenge
Town Committees?® comprising volunteers
across local government, health services and
land councils who support and promote the
Challenge in their local area. Further details
are provided in the Supplementary Materials
and elsewhere.'® An initial evaluation in

2013 showed significant reductions in

waist circumference, weight and BMI and
significant increases in intake of vegetables
and of fruit at the end of the KHC."®

Given the lack of large-scale sustained
interventions, in combination with a paucity
of peer-reviewed studies on community-
based interventions in this population—
especially sport-based interventions® - we
compared participation and intervention-
level impacts of the KHC over four years.
Specifically, we examined whether the KHC
continued to attract a relevant demographic
and at-risk population, the extent of complete
and repeat participation, and whether short-

© 2019 The Authors

term impacts on participants'risk profiles
were consistent and sustained across six
competitions, 2012 to 2015.

Methods

Study design and data collection

Change in participant outcomes from
baseline to completion for each competition
was monitored for prize allocation and
ongoing delivery of the program using
single group pre-post design. Written
consent allowed the use of these data for
prize calculation and research purposes.
This analysis used information from one KHC
competition from 2012 and 2013 and two
per year in 2014 and 2015. A summary of the
data collected over the years 2012-2015 is
shown in Table S1. Prior to each competition,
participants joined a team and recorded
their name, date of birth, and gender on a
registration form. From 2013, self-reported
current smoking status and fruit and
vegetable intake (servings of each on a
typical day) was recorded and, from 2014,

PA (frequency in last 7 days of 20 minutes or
more vigorous PA, 30 min or more of walking,
and 30 min or more of moderate PA) was
included using validated questions.?! Starting
weight (to nearest 0.1kg), height (cm), and
waist measurement (cm) were measured
objectively by a doctor or registered nurse
and also documented on the registration
form. Registration and consent forms were
collated by team managers and forwarded
to the event organisers. At the conclusion of
the competition, participants’ weights were
recorded by a health professional and self-
reported lifestyle risk factors via questionnaire
using the same questions as at registration.

Participants

Participants from teams with 20 members

or more at registration were included in the
analysis. A total of 3,625 participants were
registered for the six competitions from 2012
to 2015, representing 2,645 unique people,
as 671 (25.4%) people took part in more than
one competition.

Data treatment and measures

Data for the six competitions were merged,
with probabilistic record matching by
participant name, sex and date of birth
through an independent data linkage
agency (The Centre for Health Record
Linkage - http://www.cherel.org.au). Where
arange was given for health behaviours,
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the lowest number was entered (e.g. 2-3
serves of vegetables was recoded as two
serves) because people tend to over-estimate
healthy behaviours.?>2* Adequate PA was
defined as three or more vigorous sessions/
week; or five or more walking or moderate
sessions/week; or 1-2 vigorous sessions/week
and 3-4 walking or moderate sessions/week,
according to previous procedures.?® Fruit

and vegetable intakes were also categorised
for meeting current dietary recommended
levels of two serves of fruit and five serves of
vegetables per day.?®

Analysis

Across the six competitions, the number of
teams, registrants and mean age of registrants
were calculated for each competition, along
with the proportion in each competition

who were male/female, repeat registrants,
and completers of the competition (had

both start and end weight). The intraclass
correlation (ICC) for the primary variable of
interest (percentage weight change) within
teams ranged between 0.064 (competition 6,
2015) to 0.295 (competition 1, 2012) across
the six competitions, demonstrating a clear
clustering effect for team, which was stronger
for the early KHCs. Over all competitions, the
ICC for person was 0.170.

Baseline health characteristics (weight, waist
circumference, meeting minimum fruit and
vegetable consumption, and sufficient PA)
were compared across competitions with
2012 as the reference category for weight
and waist circumference, 2013 for smoking,
fruit and vegetable intake and 2014 for

PA. Crossed random effects rather than
nested models were used to account for the
clustering of observations within person

and within team because people did not
uniquely nest within teams but changed
teams across competitions.?’ Linear models
were used for continuous variables, and logit
models with QR decomposition were used for
dichotomous outcome variables.?®

To examine the consistency of short-term
impacts, difference scores were calculated by
subtracting baseline from post-intervention
scores for each competition. Crossed random
effects models on the difference scores using
the same reference competitions described
above were generated; differences were
normally distributed so linear models were
used for all outcomes. A threshold of 0.05
was used for statistical significance and all
analyses were conducted using Stata 14.2
(College Station, TX, USA) and included
gender and age (continuous) as fixed effects.
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Ethics approval for the secondary analysis
was provided by the Aboriginal Health and
Medical Research Council (Project #1125/15).

Results

Participation over competitions

Participation and competition completion
rates for the 3,625 participants (including
repeat participants) are shown in Table 1.

The number of teams registering sufficient
members to start the competition increased
across four competitions: 2012, 2013 and the
first competitions in 2014 and 2015. Second
competitions in 2014 and 2015 attracted
many repeat participants (almost half of
those registering in 2014) with the majority
of repeaters carrying over from the first

to the second competitions (207/227 and
178/246, respectively). The number of unique
participants for 2014 (both competitions
combined) was 1,105 and for 2015 was 1,226.
The completion rate dropped from almost
three-quarters in the first competition in 2012
to around half to two-thirds of registrants
thereafter. The majority of participants were
female, and the average age of participants
was 39.1 years (SD=12.5).

Article

Registrant profile across competitions

Participants’ baseline health characteristics
for the six competitions are shown in Table
2; beta coefficients with 95%Cl comparing
across competitions are in Supplementary
Table S2.

Baseline weight, adjusted for gender and age,
was significantly lower for all competitions
compared with 2012 except for competition 3
(beta=-1.09 [95%Cl: -2.39, 0.21], p=0.100) and
marginally lower in competition 5 (beta=-
1.27 [95%Cl: -2.61, 0.08], p=0.065). However,
all competitions attracted registrants with

an average of Class 2 obesity (https://www.
cdc.gov/obesity/adult/defining.html). The
smallest significant weight loss (adjusted

for age and sex) was 1.7kg (competition 3)
and largest 2.8kg (competition 4), with BMI
following a similar pattern of results. Starting
waist circumference only differed significantly
from 2012 in competition 4 (2014), by an
average of 3.76cm (95%Cl:-7.51,-0.01;
p=0.049).

In terms of change in other risk factors,
there were no significant differences
between the first competition where

this was measured and subsequent
competitions in the proportion of registrants
meeting PA or vegetable consumption

Table 1: Participation in Aboriginal Knockout Health Challenges 2012 to 2015.

Year 2012 2013
competition 1 2
Teams? 13 22
Registrants (start) 324 585
Repeat participants NA 112(19.2%)
Completers® 239(73.8%) 379 (64.9%)
Males 89(27.5%)  159(27.7%)
Females 235(72.5%)  416(72.4%)
Age in years (SD) 38.5(11.7) 40.1(13.6)

Notes:

Challenge
2014 2015
3 4 5 6

30 18 33 22

828 484 830 574
167 (20.2%) 227 (46.9%)  231(27.8%) 246 (42.3%)
544(65.7%)  259(53.5%) 531(64.0%)  323(56.3%)
229(27.7%)  132(27.3%) 237 (28.6%) 123 (21.6%)
599(72.3%)  352(72.7%) 592 (71.4%) 447 (78.4%)
39.4(12.5) 385(11.9)  38.8(124) 39.0(12.2)

a: To be eligible to start in a competition a team must have at least 20 registered members

b: Participant had both start and end weight.

Table 2: Participant health characteristics at start of each competition 2012-2015.

At start of competition 1(2012) 2(2013)
N=324 N=585
Mean weight in kg (SD) 102.2(21.6)  985(22.4)"
Mean BMI (SD) 37.1(7.5) 35.7(7.8)
Mean waist in cm (SD) 115.8(15.8) 113.3(16.8)
Meet fruit rec n (%) NA 258 (47.4)
Meet veg recn (%) NA 46 (8.4)
Sufficient PA n (%) NA NA
Daily smoker n (%)? NA 153 (28.7)

Notes:

Competition (year)

3(2014) 4(2014) 5(2015) 6(2015)

N=828 N=484 N=830 N=574
100.9 (22.9) 97.0(22.9)" 97.1(24.2) 97.2(23.0)"
36.6(7.7) 35.1(7.7)" 35.4(8.0) 356(8.1)
1159(183)  111.0(18.1) 111.4(19.3) 112.6(18.3)
367 (57.4)° 239(61.0)" 367 (44.3) 259 (46.8)
65(8.7) 63 (14.5) 67(8.1) 43(7.8)
416 (51.4) 231(50.0) 460 (51.9) 264 (47.7)
248 (30.0) 142(29.3) 254(31.3) 127 (23.4)

*Significantly different compared with competition 1 (compared with competition 2 for fruit, vegetables and smoking, and competition 3 for PA) at p<0.05,

**atp<0.01

a: The model did not converge for current smoker; no formal comparison available.
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recommendations at baseline; the latter

was consistently very low with less than

10% meeting vegetable guidelines for all
except one competition (Table 2). However,
registrants had higher odds of meeting

fruit recommendations in competitions 3
(adjusted odds ratio (AOR)=1.58; 95%Cl: 1.09,
2.27) and 4 (AOR=1.92; 95%Cl: 1.27,2.92)
than competition 2. Smoking rates appeared
similar for the first four competitions and
dropped in the last competition.

Change compared across
competitions

Table 3 shows health characteristics at the
beginning and end for each competition.
Beta coefficients and 95%Cl for comparisons
of the magnitude of change pre- to post-
competition compared with competition

1 (competition 2 for fruit and vegetable
consumption and competition 3 for the PA
measures) are given in Table S3.

Despite the varying competition duration
across the years (see methods above), there
were few discernible systematic differences in
competition outcomes. The analysis showed
that although short-term impacts were
modest, there were consistent changes across
the years in the direction of improvements

in health indicators. In detail, the amount

of weight lost was greatest in competition

1 whether measured by per cent weight

lost, kilograms or BMI (Tables 3 and S3).
Participants who completed competition 1
lost on average about 5% of their starting
body weight, but the average percentage
weight lost for subsequent competitions

was between 1.9% and 2.5%, adjusted for

sex and age (Table S3). A supplementary
analysis including only new (as opposed to

Aboriginal Australian weight loss challenge

repeat) registrants showed the same pattern
of effects (Table S4). By contrast, the change
in fruit and vegetable consumption and
sessions of walking, moderate and vigorous
PA were comparable across the competitions.
Only in competition 6 was there a marginally
higher increase in vegetable consumption
compared with competition 2, when it was
first measured (beta= 0.37, 95%Cl: -0.03, 0.77;
p=0.072).

Discussion

Community engagement in program design
and implementation is considered a critical
determinant of program effectiveness of
healthy lifestyle programs for Aboriginal and
Torres Strait Islander people,'*?° yet few of
these types of programs are evaluated and
reported in the peer review literature. The
KHC is an example of a community-led (and
government-supported) intervention run
over successive years and reaching many
hundreds of Aboriginal Australians at risk of
chronic disease due to lifestyle risk factors. An
initial evaluation of the 2013 KHC indicated
participants felt they benefitted not only
physically, but also from feeling more socially
connected, with improved self-esteem,
reduced stress and better linkages with their
local Aboriginal Medical Service.? Our study
of six successive competitions during 2012-
2015 extends these findings by examining
temporal changes in participation and impact
effect size, making this one of the few studies
to examine sustainability of healthy lifestyle
programs for Aboriginal Australians.

It is clear the KHC attracts and retains the
interest and active participation of the
target population. Increasing participation

Table 3: Pre and post participant health characteristics from pre to post competition 2012-2015 and percent

weight change.
Outcome 1(2012) 2(2013)
N=239 N=379

% weight change 4.7 223"

pre  post pre  post
Weight kg 1030 981 972 9507
BMI 375 358 351 3447
Fruit serves/day NA 16 20
Veg serves/day NA 23 28
Walking NA NA
Moderate PA NA NA
Vigorous PA NA NA

Notes:

Competition (year)

3(2014) 4(2014) 5(2015) 6(2015)
N=544 N=259 N=531 N=324
222" -2.8 277 26"
pre  post pre post pre post pre  post
1010 987" 952 926" 984 9577 970 945"
360 3527 339 3327 353 3447 350 3407
1.8 22 19 21 13 1.7 1.5 19
2.2 28 27 30 2.0 26 21 30
22 3.0 19 26 2.1 2.7 19 28
1.6 25 17 24 1.6 22 1.5 22
1.8 25 16 22 1.9 25 1.7 24

* Significantly different compared with competition 1 (compared with competition 2 for fruit and vegetables, and competition 3 for walking, moderate and

vigorous PA) at p<0.05, ** at p<0.01
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may in part be due to efforts made by KHC
organisers to incentivise, promote and adapt
the intervention over time. For example,
there are start-up funds for teams and free
t-shirts, caps and water bottles for individual
participants, a strategy found to be effective
in engaging Aboriginal people in the 7
Deadly Step program.3® Moreover, the KHC

is led by local Aboriginal communities and
participants are local Aboriginal people.

The program is promoted by the NSW
Aboriginal Rugby League Knockout, which
engenders team spirit according to previous
research,?® and prize funds can be used to
support local teams joining that competition,
leveraging one sport intervention with
another. KHC program staff visit teams,
informally gathering information about

what program components work well

and what needs to change. Therefore, the
sustainability and growth of KHC may be due
to the flexibility and adaptability required

for successful intervention on complex

issues in populations coping with multiple
disadvantage.'>'*

In years with two competitions (2014 and
2015), the second competition attracted a
smaller number of participants than the first.
The second competition in a year runs in

the coldest months which likely contributes
to the reduced participation, as previous
research shows PA participation drops in
colder months3'; the majority of participating
teams are based in regional areas, which are
subject to colder temperatures and may have
less access to all-weather facilities. Organisers
could consider the feasibility of partnering
with organisations with indoor facilities to
enhance the attractiveness of the second
competition in each year.

Completion rates in the KHC were highest

for the first competition (74%) and
subsequently were between 55% and

65%. Attrition rates among weight loss
interventions in the literature vary between
23% and 90% and depend on intervention
characteristics, setting, population and length
of the intervention.32 The vast majority of
research examining attrition in weight loss
interventions targets mainstream populations
in intensive clinic-based programs. One
community-based six-month weight loss
program reported a 47% completion rate,?
lower than that found here and perhaps
demonstrating the strength of the group-
based approach of the KHC.>* Team-based
weight loss has been effective in other
populations,® but may be particularly
effective for retention in the KHC because
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the format capitalises on local pride and
social connections.®3> The completion rate
observed for the KHC therefore fares well

and may even be slightly underestimated,
because completion was defined as providing
both start weight and final weight, and
participants may take part in KHC activities
until the end but not provide a final weight.

The health profile for eating, smoking and
PA behaviours of registrants attracted

to subsequent competitions showed no
difference compared to the first competition
where that behaviour was measured, but
registrants weighed significantly less in
competitions 2-6 compared with the first. It is
unclear why; we did not observe a sustained
downward trend. One possible explanation
is that those who were most motivated and
most in need participated in the first KHC.
Despite this, around three-quarters of KHC
registrants met the definition of obesity.
Further, prevalence of meeting guidelines,
especially for vegetable consumption, was
low, demonstrating the KHC consistently
attracts those at high risk of chronic disease.
KHC registrants also reflect the broader
Aboriginal population in terms of PA and fruit
intake, although they fare somewhat better
on smoking rates and recommendations

for vegetable consumption.' The KHC is
therefore well-targeted.

The predominance of females (up to 78%)

is disproportionate to their representation

in the ‘at-risk’ population,® but reflects

other volunteer weight loss programs.?”
Aboriginal and Torres Strait Islander men have
poor health-seeking behaviours compared

to their female counterparts, for reasons
ranging across cultural (e.g. traditional
gender-related law) and societal (sex-specific
difference in health) factors.3® Introduction

of measures to increase male participation in
future Challenges are warranted and could
include informal consultations to better
understand the program needs of Aboriginal
men; actively engaging more men in team
management and program coordination and
support roles; or enlisting male Aboriginal
health workers to promote the KHC as used in
other settings.>

Losing at least 5% of body weight is
considered to be clinically meaningful*® and
while this threshold was not achieved, on
average, the percentage lost is comparable
with other lifestyle behaviour change
programs.#2 For four competitions it
exceeded 2.5%, where benefits for glycaemic
measures start to improve,* despite an
increasing proportion of repeat participation.
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Research is mixed as to whether repeat
weight loss attempts are associated with
greater likelihood of weight loss.**4> Worick
et al. (1993) reported that although repeat
participants in their worksite team weight
loss annual competition lost weight, they
also risked ‘weight cycling, whereby weight
lost during the competition was regained in
the inter-competition period.* The 2013 KHC
evaluation showed almost one-third of those
followed up regained weight nine months
post-competition.?’ Our analysis showed that
the weight lost and change in diet and PA
behaviours were similar whether the analysis
was on all participants or confined to only
those who were new to the KHC. Future
research could examine within-individual
patterns of weight from the end of one
competition to the start of the next to further
investigate inter-competition regain and
maintenance and associated correlates.

KHC, despite being a ‘weight loss challenge;
targets other healthy lifestyle factors and
showed consistent improvements across six
competitions, including increased fruit and
vegetable intake and increased proportion
of people achieving recommended levels
of PA, which benefit health. Previous
epidemiological studies have shown that
those who meet recommendations for PA
have better health outcomes than those
who do not within the same weight class.*’
Smoking behaviour was not a focus of the
intervention until 2018, when referrals to a
smoking cessation program were formally
included. Future analyses may examine
changes in smoking outcomes among
participants.

Strengths and limitations

Despite growing evidence for effective
community-based lifestyle interventions

for Aboriginal people, previous studies

have been conducted in a single Aboriginal
community, with one notable exception - the
evaluation of the 2013 KHC. Our evaluation
across six different competitions offers
unique insights into program implementation
at scale and under real-world conditions,
addressing a gap in the intervention research
evidence base.* Limitations include, first,

the absence of a control group, meaning the
effects observed may be unrelated to KHC
participation but are unlikely in the absence
of any intervention. Second, attrition rates,
although comparable to other weight loss
interventions, were high and those lost

to follow-up may have lost less weight or

not made behavioural changes, risking an

© 2019 The Authors
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overestimation of impact. However, given
the consistency of the findings over the

six competitions, it is more likely that the
effects were associated with participation.
Thirdly, there was no information retained
on teams that did not make the minimum
20-registrant cut-off point at the start of
each competition; these data have been
collected since 2016. Finally, because KHC
was a real-world competition and relied on
non-research staff to collate data, baseline
estimates of behaviours in some cases may
have taken place once competition activities
commenced, thereby possibly biasing impact
estimates downwards. Further, self-report
measures may also introduce biases towards
more healthy behaviours; however, the
primary outcome of weight was objectively
measured at both pre- and post-intervention
and showed patterns consistent with the
other self-reported health behaviours.

Conclusion

The KHC has shown to promote (at least)
short-term reductions in weight and
improvements in lifestyle-related risk
factors promoting healthy lifestyles among
Aboriginal communities in NSW. Addressing
the key chronic disease risk factors, the

KHC has potential to make an important
contribution to closing the gap in health
outcomes between Aboriginal and non-
Indigenous people. Future research should
explore characteristics of non-completers
and qualitatively explore non-completion,
reduced participation in the second
competition in the year, and factors that
hinder or encourage male participation in
the KHC. Finally, future analyses should focus
on repeating participants and their patterns
of weight maintenance, regain or further
loss between finishing and starting a new
competition.

Acknowledgements

The authors would like to acknowledge Dr
Erin Passmore’s contribution to initiating the
project and facilitating access to the data.

Data availability

The datasets generated and/or analysed
during the current study are not publicly
available due to the conditions of ethics
approval. Data are available from the authors
upon reasonable request and with permission
of the NSW Ministry of Health.

2019 voL. 43 no. 4



Indigenous Health

Funding

The work was funded by the National Health
and Medical Research Council of Australia
(NHMRC) through its Partnership Centre
grant scheme [grant number GNT9100001].
NSW Health, ACT Health, the Australian
Government Department of Health, the

Hospitals Contribution Fund of Australia

and the HCF Research Foundation have

contributed funds to support this work as
part of the NHMRC Partnership Centre grant
scheme. The contents of this paper are solely

the responsibility of the individual authors
and do not reflect the views of the NHMRC or
funding partners.

References

1.

10.

1

12.

13.

14.

2019 voL. 43 No. 4

Canuto K, Cargo M, Li M, D'Onise K, Esterman A,
McDermott R. Pragmatic randomised trial of a 12-
week exercise and nutrition program for Aboriginal
and Torres Strait Islander women: Clinical results
immediate post and 3 months follow-up. BMC Public
Health.2012;12(1):933.

Mendham AE, Duffield R, Marino F, Coutts AJ. A 12-
week sports-based exercise programme for inactive
Indigenous Australian menimproved clinical risk factors
associated with type 2 diabetes mellitus.JSciMed Sport.
2015;18(4):438-43.

Davey M, Moore W, Walters J. Tasmanian Aborigines
step up to health: Evaluation of a cardiopulmonary
rehabilitation and secondary prevention program. BMC
Health Serv Res. 2014;14:349-58.

Dimer L, Dowling T, Jones J, Cheetham C, Thomas T,
Smith J, et al. Build it and they will come: Outcomes
from a successful cardiac rehabilitation program
at an Aboriginal Medical Service. Aust Health Rev.
2013;37:79-82.

O'Dea K. Marked improvement in carbohydrate and
lipid metabolism in diabetic Australian Aborigines after
temporary reversion to traditional lifestyle. Diabetes.
1984;33(6):596-603.

Browne-Yung K, Ziersch A, Baum F, Gallaher G.
Aboriginal Australians’experience of social capital and
its relevance to health and wellbeing in urban settings.
Soc Sci Med. 2013;97:20-8.

Stronach M, Maxwell H, Taylor T. ‘Sistas’ and Aunties:
sport, physical activity, and Indigenous Australian
women. Ann Leis Res. 2016;19(1):7-26.

Standing Committee on Aboriginal and Torres
Strait Islander Affairs. Sport - More Than Just a Game.
Canberra (AUST): Parliament of Australia House of
Representatives; 2013. p. 1-123.

Leahey TM, Kumar R, Weinberg BM, Wing RR.Teammates
and social influence affect weight loss outcomes
in a team-based weight loss competition. Obesity.
2012;20(7):1413-18.

McMahon NE, Visram S, Connell LA. Mechanisms of
change of a novel weight loss programme provided
by a third sector organisation: A qualitative interview
study. BMIC Public Health. 2016;16(1):1-11.

. Pressick EL, Gray MA, Cole RL, Burkett BJ. A systematic

review on research into the effectiveness of group-
based sport and exercise programs designed for
Indigenous adults. J Sci Med Sport. 2016;19(9):726-32.
Macniven R, Elwell M, Ride K, Bauman A, Richards J.
A snapshot of physical activity programs targeting
Aboriginal and Torres Strait Islander people in Australia.
Health Promot J Austr. 2017;28(3):185-206.

Egger G, Fisher G, Piers S, Bedford K, Morseau G, Sabasio
S, etal. Abdominal obesity reductionin Indigenous men.
IntJ Obes. 1999;23:564-9.

Rowley KG, Daniel M, Skinner K, Skinner M, White GA,
O'Dea K. Effectiveness of a community-directedhealthy
lifestyle’program in a remote Australian Aboriginal
community. Aust NZJ Public Health. 2000;24(2):136-44.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

32.

33.

34.

35.

Aboriginal Australian weight loss challenge

. Chan L, Ware R, Kesting J, Marczak M, Good D, Shaw

J. Short term efficacy of a lifestyle intervention
programme on cardiovascular health outcome
in overweight Indigenous Australians with and
without type 2 diabetes mellitus: The healthy lifestyle
programme (HELP). Diabetes Res Clin Pract.2007;75:65-
71.

. Passmore E, Shepherd B, Milat A, Maher L, Hennessey

K, Havrlant R, et al. The impact of a community-led
program promoting weight loss and healthy living
in Aboriginal communities: The New South Wales
Knockout Health Challenge. BMC Public Health.
2017;17(1):951-60.

. Australian Institute of Health and Welfare. Australian

Burden of Disease Study:Impact and Causes of lliness and
Death in Australia 2011. Canberra (AUST): AIHW; 2016.

. Australian Institute of Health and Welfare. Australian

Burden of Disease Study: Impact and Causes of lliness and
Deathin Aboriginal and Torres Strait Islander People 2011.
Canberra (AUST): AIHW; 2016.

Australian Institute of Health and Welfare. The Health and
Welfare of Australia’s Aboriginal and Torres Strait Islander
Peoples. Canberra (AUST): AIHW; 2015.

ARTD Consultants. Evaluation of the NSW Knockout
Health Challenge 2013. Sydney (AUST): ARTD; 2013.
Dal Grande E, Fullerton S, Taylor AW. Reliability
of self-reported health risk factors and chronic
conditions questions collected using the telephone
in South Australia, Australia. BVC Med Res Methodol.
2012;12(1):108-17.

Miller TM, Abdel-Maksoud MF, Crane LA, Marcus AC,
Byers TE. Effects of social approval bias on self-reported
fruit and vegetable consumption: A randomized
controlled trial. Nutr J. 2008;7(1):1-7.

McDonald SP, Maguire GP, Hoy WE. Validation of self-
reported cigarette smoking in a remote Australian
Aboriginal community. Aust N Z J Public Health.
2003;27(1):57-60.

Warner ET, Wolin KY, Duncan DT, Heil DP, Askew S,
Bennett GG. Differential accuracy of physical activity
self-report by weight status. Am J Health Behav.
2012,36(2):168-78.

Smith BJ, Marshall AL, Huang N. Screening for physical
activity in family practice: Evaluation of two brief
assessment tools. Am J Prev Med. 2005;29(4):256-64.
National Health and Medical Research Council. Eat for
Health: Australian Dietary Guidelines. Canberra (AUST):
NHMRC; 2013.

STATA Multilevel Mixed Effects Reference Manual. Release
13. College Station (TX): Stata Press; 2013.
Rabe-Hesketh S, Skrondal A. Multilevel Mixed-effects
Logistic Regression (QR Decomposition). Multilevel Mixed-
Effects Reference Manual. Release 15. College Station
(TX): Stata Press; 2017.

Schembri L, Curran J, Collins L, Pelinovskaia M, Bell H,
Richardson C, et al. The effect of nutrition education
on nutrition-related health outcomes of Aboriginal and
Torres Strait Islander people: A systematic review. Aust
NZJ Public Health. 2016;40 Suppl 1:42-7.

Peiris D, Wright L, Corcoran K, News M, Turnbull F. 7
Deadly Step: Process Evaluation of a Chronic Disease
Screening Program in NSW Aboriginal Communities.
Chatswood (AUST): State Government of New South
Wales Agency for Clinical Innovation; 2014.

. Tucker P, Gilliland J. The effect of season and weather

on physical activity: A systematic review. Public Health.
2007;121(12):909-22.

Moroshko |, Brennan L, O'Brien P. Predictors of dropout
in weight loss interventions: A systematic review of the
literature. Obes Rev. 2011;12(11):912-34.

Graffagnino CL, Falko JM, Londe M, Schaumburg
J, Hyek MF, Shaffer LE, et al. Effect of a community-
based weight management program on weight
loss and cardiovascular disease risk factors. Obesity.
2006;14(2):280-8.

Minniti A, Bissoli L, Di FrancescoV, Fantin F, Mandragona
R, Olivieri M, et al. Individual versus group therapy for
obesity: Comparison of dropout rate and treatment
outcome. Eat Weight Disord. 2007;12(4):161-7.

Doyle J, Firebrace B, Reilly R, Crumpen T, Rowley K.What
makes us different? The role of Rumbalara Football and
Netball Club in promoting Indigenous wellbeing. Aust
Community Psychol. 2013;25(2):7-21.

© 2019 The Authors

36.

37.

38.

39.

40.

41,

42.

43.

45,

46.

47.

48.

Australian Bureau of Statistics. 4727.0.55.006 - Australian
Aboriginal and Torres Strait Islander Health Survey:
Updated Results, 2012-13. Canberra (AUST): ABS; 2014.
Fink JT, Smith DR, Singh M, Ihrke DM, Cisler RA. Obese
employee participation patternsin awellness program.
Popul Health Manag. 2016;19(2):132-5.

Wenitong M, Adams M, Holden CA.Engaging Aboriginal
and Torres Strait Islander men in primary care settings.
Med J Aust. 2014;200(11):632-3.

Andrology Australia. Engaging Aboriginal and Torres
Strait Islander Males in Primary Care Settings. Melbourne
(AUST): Monash University School of Public Health and
Preventive Medicine Andrology Australia; 2018.
Magkos F, Fraterrigo G, Yoshino J, Luecking C, Kirbach
K, Kelly SC, et al. Effects of moderate and subsequent
progressive weight loss on metabolic function and
adipose tissue biology in humans with obesity. Cell
Metab. 2016;23(4):591-601.

Vita P, Cardona-Morrell M, Bauman A, Singh MF, Moore
M, Pennock R, et al. Type 2 diabetes prevention in the
community: 12-month outcomes from the Sydney
Diabetes Prevention Program. Diabetes Res Clin Pract.
2016;112:13-19.

O’Hara BJ, Phongsavan P, Eakin EG, Develin E, Smith
J, Greenaway M, et al. Effectiveness of Australia’s
Get Healthy Information and Coaching Service®:
Maintenance of self-reported anthropometric and
behavioural changes after program completion. BMC
Public Health. 2013;13(1):175-88.

Williamson DA, Bray GA, Ryan DH. Is 5% weight loss
a satisfactory criterion to define clinically significant
weight loss? Obesity. 2015;23(12):2319-20.

. Latner JD, Ciao AC. Weight-loss history as a predictor

of obesity treatment outcome: Prospective, long-term
results from behavioural, group self-help treatment. J
Health Psychol. 2014;19(2):253-61.

Venditti EM, Bray GA, Carrion-Petersen ML, Delahanty
LM, Edelstein SL, Hamman RF, et al. First versus repeat
treatment with a lifestyle intervention program:
Attendance and weight loss outcomes. Int J Obes.
2008;32(10):1537-44.

Worick A, Petersons M. Weight loss contests at the
worksite: Results of repeat participation.JAm Diet Assoc.
1993;93(6):680-1.

Ortega FB, Ruiz JR, Labayen |, Lavie CJ, Blair SN. The Fat
but Fit paradox: What we know and don’t know about
it. BrJ Sports Med. 2018;52(3):151-3.

Milat AJ, Bauman AE, Redman S, Curac N. Public health
research outputs from efficacy to dissemination: A
bibliometric analysis. BMC Public Health.2011;11(1):934-
42.

Supporting Information

Additional supporting information may be

found in the online version of this article:

Supplementary Table 1: Summary of data
collection.

Supplementary Table 2: Adjusted beta
coefficients (B) and adjusted odds ratios
(AOR) for comparisons of participant health
characteristics at start of each competition
across competitions 2012-2015.

Supplementary Table 3: Adjusted beta
coefficients (B) and adjusted odds ratios
(AOR,) for pre- post difference compared with
reference competition.

Supplementary Table 4: Change in

participant health characteristics from pre

to post competition 2013-2015 among new

participants within each competition.

Australian and New Zealand Journal of Public Health

333



© 2019. This work is published under
http://creativecommons.org/licenses/by-nc-nd/4.0/(the “License”).
Notwithstanding the ProQuest Terms and Conditions, you may use this
content in accordance with the terms of the License.



