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Objectives: The Work It Out (WIO) program is a holistic chronic disease self-management

and rehabilitation program in Queensland that is tailored for urban Aboriginal and

Torres Strait Islander people with/at risk of chronic disease. This study aimed to examine

the overall changes in participants’ exercise capacity and anthropometric measurements

and to explore the correlations between these changes.

Study design: Quasi-experimental prepost intervention study.

Methods: A total of 406 participants self-identified as Aboriginal and Torres Strait Islander

people, who had attended one or more cycles of the program from 2014 to 2017, were

included. Health information from the last review assessment was compared with that of

the initial assessment using paired t-tests. Multivariate regression models were applied to

explore the associations between changes in 6-min walk distance (6MWD) and anthropo-

metric measurements.

Results: An increase in 6MWD (77 m, 95% confidence interval [CI]: 65, 90), as well as small

reductions in waist circumference (WC) (�1.79 cm, 95% CI: �2.76 to �0.82) and hip

circumference (�1.11 cm, 95% CI: �2.13 to �0.08) were identified. Statistically significant

reductions were observed across all anthropometric measures in the respective highest

tertiles (body mass index: �0.71, 95% CI: �1.35 to �0.07; weight: �2.59 kg, 95% CI: �4.84 to

�0.34; WC: �5.09 cm, 95% CI: �6.99 to �3.20; waist to hip ratio: �0.033, 95% CI: �0.047 to

�0.02). The increments of 6MWD in returning participants (92 m, 95% CI: 75 to 109) was

found to be greater than those in one-off participants (59 m, 95% CI: 40e78). In particular,

the percentage of 6MWD change from baseline was significantly correlated to the per-

centage of WC change after adjusting for age, gender, the number of pre-existing chronic

conditions, and the number of cycles attended (coefficient: �1.33, 95% CI: �2.42 to �0.24).

Conclusion: Significant improvement in functional exercise capacity and modest changes in

anthropometric measurements were identified in WIO participants. WC change could be

used as an indicator of the change of participants’ six-minute walk distance. Findings may
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be useful for promoting and guiding similar health programs for improving chronic disease

management in Australian Indigenous communities.

© 2019 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
lifestyle improvements, as well as increasing social and

Introduction

Chronic disease is a leading cause of disability and death

globally.1 The increasing burden of chronic disease represents

a significant challenge to Australia's health system.2 While

prevention strategies have mainly targeted reducing a range

of common risk factors, improved management of chronic

diseases including through self-management has also been an

important focus.1 Research has found that chronic disease

self-management programs can be effective in improving

patients' health behaviors, health outcomes, quality of life and

reducing healthcare expenditure.3 However, such studies are

rare among Aboriginal and Torres Strait Islander people in

Australia, particularly those living in urban settings.4

Physical inactivity substantially contributes to the devel-

opment of a number of chronic diseases and shorter life ex-

pectancy.5 The level of physical fitness plays an important role

in reducing mortality risks, because less fit individuals, while

experiencing higher rates of obesity, are shown to have a

higher mortality risk irrespective of their body mass index

(BMI) values.6 In addition, obesity contributes to the health

gap between Indigenous Australians and other populations in

Australia.7 Health surveys conducted during 2012e2013 found

that Indigenous Australians are 1.6 times more likely to be

obese than their non-Indigenous counterparts after adjusting

for the differences in age structure among the two pop-

ulations.8 Physical inactivity and obesity are risk factors for

many chronic diseases that are prevalent in the Aboriginal

and Torres Strait Islander population in Australia, especially

among those living in urban areas.9

Work It Out (WIO) is a holistic chronic disease self-

management and rehabilitation program, which is specif-

ically designed for Aboriginal and Torres Strait Islander people

residing in urban and regional cities of southeast and central

Queensland. The program aims to improve participants’

physical functioning, general well-being, and chronic disease

self-management knowledge and behavior.10,11 Participants

with chronic conditions or at risk of chronic disease are

referred to the program, where they can participate in two

WIO sessions every week. Each session consists of a 45-min

education component and 1-h exercise physiologist super-

vised group exercise component. A group of allied health

professionals, which includes occupational therapists, exer-

cise physiologists, psychologists, dietitians, pharmacists, po-

diatrists, optometrists, diabetes educators, and other health

promotion practitioners, are responsible for the delivery of the

educational components. Knowledge of chronic disease and

self-management, heathy eating, importance of physical ac-

tivity, stress management and relaxation, and many other

health-related topics are included in the education sessions.

Previous analysis of qualitative interview data shows that

theWIO program is effective in eliciting physical changes and
emotional well-being.10 Weight reduction and decreased sys-

tolic blood pressure in specific groups was found after one

cycle of the program (12 weeks) among 85 participants with or

at risk of cardiovascular diseases.11 However, quantitative

analysis from a larger number of participants with a range of

chronic conditions and with a longer follow-up period are

deemed to be necessary to reflect the overall effects of this

program on participants’ physiological health as well as

functional exercise capacity.

There are several clinical measures that can indicate a

client's physical fitness levels. The 6-min walk test has been

widely used in various studies as an indicator for exercise

capacity12 and to predict morbidity and mortality in various

clinical settings.12,13 It has also been utilized to monitor pa-

tients' physical fitness in clinical and intervention studies in

Aboriginal and Torres Strait Islander people.14

Anthropometric measurements, which indicate human

body size, body fat distribution, and body composition, are

effective predictors of cardiovascular diseases as well as type

2 diabetes in Aboriginal people.15,16 In clinical settings and

epidemiological studies, obesity-related measurements, such

as BMI, waist circumference (WC), and waist to hip ratio

(WHR), are commonly used to predict risk of diseases and

mortality.17 As complementary measurements for obesity,

WC reflects abdominal fat storage, and WHR indicates body

fat distribution.17 Dalton et al. noted that WHR was the most

useful indicator of cardiovascular disease (CVD) risk factors

among Australian adults.18 However, other researchers

argued that WC was better than WHR as an indicator for CVD

and type 2 diabetes in remote Indigenous communities of

Australia.15,16

This study aimed to examine the overall effects of theWIO

program on exercise capacity and anthropometric measure-

ments. It also explored the correlations between participants’

exercise capacity change and changes of anthropometric

measurements.
Methods

This study employed a quasi-experimental prepost interven-

tion study design. Details of the WIO program have been

published elsewhere.10,11 Aboriginal and Torres Strait Islander

people with one or more chronic diseases or who have a risk

factor of chronic disease are eligible for the program without

any out-of-pocket cost. Participants were referred to the WIO

program at a participating Aboriginal and Torres Strait

Islander Community Controlled Health Service after a health

check or a GP management plan for chronic disease man-

agement. They were then initially assessed at baseline across

a number of health indicators by an exercise physiologist. The

WIO program was initiated and conducted by the Institute for
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Table 1 e Demographic characteristics of 406
participants, mean (SD) otherwise as stated.

Demographic characteristics Value

Male, n (%) 152 (37.4)

Female, n (%) 254 (62.6)

Age, years, mean (SD) 52.9 (14.2)

Age group in years, n (%)

16-29 29 (7.1)

30-44 74 (18.2)

45-59 166 (40.9)

�60 137 (33.8)

Number of cycles attended, n (%)

1 180 (44.3)

2 58 (14.3)

3-4 88 (21.7)

�5 80 (19.7)

Number of chronic conditionsa, median (IQR) 6 (4e8)

BMI categoriesb, n (%)

Normal weight 31 (7.6)

Over weight 73 (18.0)

Obese 274 (67.5)

Missing 28 (6.9)

IQR, interquartile range; BMI, body mass index; SD, standard

deviation.
a Pre-existing chronic conditions include cardiovascular diseases,

diabetes mellitus, respiratory diseases, mental illness, muscu-

loskeletal conditions, cancers, hepatitis, metabolic conditions,

cholesterol disorders, obesity, hypertension, and other

conditions.
b Normal weight: 18.5 � BMI < 25 kg/m2; over weight: 25 � BMI < 30

kg/m2; obese: BMI �30 kg/m2.
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Urban Indigenous Health with a high proportion of staff being

identified as Aboriginal and/or Torres Strait islander people.

To ensure the program is culturally appropriate, an Aboriginal

Health Worker or other Aboriginal and Torres Strait Islander

staff member is usually present and working closely with the

exercise physiologist at each WIO session. The WIO program

runs four cycles in a year, with around 12 weeks in each cycle;

therefore, those who stayed in the program were subse-

quently assessed using the same indicators at the end of each

cycle. To evaluate the possible effects of theWIO program, the

information from the last assessment of each participant was

used to compare with their baseline information.

From January 2014 toDecember 2017, a total of 1007 patients

who self-identified as Aboriginal and Torres Strait Islander

people were referred to the program and 406 participants who

had completed an initial assessment and one or more subse-

quent 12 weekly review assessments were included for anal-

ysis in this study. At baseline, participants were significantly

older than those who did not participate in the program, and

other measurements including 6-min walk distance (6MWD),

weight, BMI, WC, and WHR, were not significantly different.

General demographic information such as age, gender, and

pre-existing health conditions was collected at initial assess-

ment. Diagnosed chronic conditions such as cardiovascular

disease, diabetes mellitus, respiratory disease, mental illness,

musculoskeletal conditions, cancers, hepatitis, metabolic

conditions, cholesterol disorders, obesity, hypertension, and

other conditions were recorded. At initial and each subse-

quent review assessment, anthropometric measurements

including weight, height, WC, and hip circumference (HC)

were measured using standardized methods and tools.11 BMI

was calculated using baseline weight divided by height

squared (kg/m2). Functional exercise capacity was measured

using the 6-min walk test, where participants were instructed

to walk their maximum distance in a total of 6 min.14

Descriptive analysis was performed on all 406 WIO par-

ticipants. Mean (standard deviation [SD]) and median (95%

confidence interval [CI]) for continuous variables or number

(percentage) for categorical variables of demographic charac-

teristics and baseline measurements were reported. Outcome

variables included the changes between baseline and the last

review assessment for 6MWD,weight,WC, HC, BMI, andWHR.

Changes were calculated using values of the last review

measurements minus values of baseline measurements;

hence, positive values represent increases while negative

values represent reductions. Paired t-tests were used to test

the mean changes between baseline measurements and the

last review measurements. Analyses were then conducted

separately for one-off or returning participants, as well as in

subgroups categorized by the tertiles of baseline weight, BMI,

WC, HC, and WHR values, respectively. One-way analysis of

variance was applied to test the difference of changes ach-

ieved between one-off and returning participants.

Furthermore, bivariate and multivariate linear regression

models were applied to explore the correlations between

changes in 6MWD and anthropometric measurements. The

dependent variable was the percentage change from baseline

for 6MWD. The independent variable was the percentage

change from baseline for BMI, WC, or WHR, respectively. The

following variables were adjusted for in all multivariate
models: age at initial assessment, gender, the number of pre-

existing chronic conditions, and the number of cycles atten-

ded. All data analyses were performed by Stata version 14 for

Windows.19 The significance level was set at two-sided P-

value as 0.05.
Results

The mean age of the participants was 52.9 (SD, 14.2) years,

ranged from 17 to 82 years. Females comprised 62.6% of the

participants. Participants attended the program for at least

one cycle to up to 11 cycles. However, participants may not

have attended all sessions in each cycle because of family and

community commitments or health issues. Participants had a

number of chronic conditions (median 6; interquartile range

4e8) prior entry to the program. The majority (85.5%) of the

participants were overweight and obese (BMI � 25 kg/m2) at

baseline. Detailed information about participants’ de-

mographic characteristics are summarized in Table 1.

Tables 2 and 3 show the results of paired t-tests, which

profile the changes of 6MWD, BMI, body weight, WC, HC, and

WHR between initial assessment and last review assessment.

Therewas an increase in 6MWD (mean: 77m), as well as small

reductions in WC (mean: 1.79 cm) and HC (mean: 1.11 cm).

Further analyses indicate that the reductions were most

evident among participants in the highest tertiles of their

baseline values for all anthropometric measures (Table 3).

However, 6MWD unanimously increased in all three groups

https://doi.org/10.1016/j.puhe.2019.05.035
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Table 2 e Changes on 6MWD and anthropometric measurements.

Health measurements N Baseline values [mean (SD)] Mean changea (95% CI) P-value

6MWD, meters 313 395 (120) 77 (65e90) <0.001
BMI, kg/m2 347 35.26 (8.22) �0.04 (�0.39 to 0.31) 0.84

Weight, kg 351 97.95 (24.97) �0.50 (�1.43 to 0.43) 0.35

WC, cm 347 113.43 (17.52) �1.79 (�2.76 to �0.82) <0.001
HC, cm 338 118.83 (16.98) �1.11 (�2.13 to �0.08) 0.034

WHR 335 0.96 (0.10) �0.007 (�0.015 to <0.001) 0.043

CI, confidence interval; BMI, body mass index; WC, waist circumference; WHR, waist to hip ratio; 6MWD, 6-min walk distance; HC, hip

circumference.
a Positive values represent increases, negative values represent reductions.

Table 3 e Changes in subgroups categorized by tertiles of baseline values.

Variables Tertiles of baseline N Mean changea (95% CI) P

6MWD, meters

29e351 105 140 (115e166) <0.001
352e450 107 71 (57e85) <0.001
451e870 101 19 (<1 to 39) 0.049

BMI, kg/m2

19.00e31.45 116 0.59 (0.06e1.11) 0.030

31.46e38.00 116 0.01 (�0.64 to 0.66) 0.98

38.01e69.20 115 �0.71 (�1.35 to �0.07) 0.029

Weight, kg

48.50e85.73 117 0.89 (�0.01 to 1.78) 0.052

85.74e105.34 117 0.20 (�1.18 to 1.59) 0.77

105.34e200.00 117 �2.59 (�4.84 to �0.34) 0.025

WC, cm

71.00e105.33 119 �0.25 (�1.57 to 1.06) 0.70

105.34e121.42 120 �0.34 (�2.04 to 1.36) 0.69

121.43e166.00 108 �5.09 (�6.99 to �3.20) <0.001
HC, cm

77.00e110.10 116 0.57 (�0.35 to 1.48) 0.22

110.11e124.34 114 �0.79 (�2.29 to 0.72) 0.30

124.35e188.50 108 �3.24 (�5.84 to �0.65) 0.015

WHR

0.70e0.91 112 0.016 (0.007e0.026) 0.0012

0.92e1.00 113 �0.006 (�0.018 to 0.007) 0.38

1.00e1.25 110 �0.033 (�0.047 to �0.020) <0.001

CI, confidence interval; BMI, body mass index; WC, waist circumference; WHR, waist to hip ratio; 6MWD, 6-min walk distance; HC, hip

circumference.
a Positive values represent increases, negative values represent reductions.
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with the largest increase in the lowest tertile of 6MWD (Table

3).

Table 4 shows the changes over one-off and returning

participation in the program. For 6MWD, there was an average

increase of 92 m in participants who attended two or more

cycles of the program vs 59 m increase in those who attended

only one cycle (P¼ 0.01). Therewas no significant difference in

changes achieved for all anthropometric measures among the

one-off and returning WIO program participants.

More than three-quarters (78.3%) of participants increased

their 6MWD after participation in the program. BMI decreased

or remained unchanged in 45.5% of WIO participants, while

more than half of participants reduced or had no change in

WC (60.2%), HC (55.9%), and WHR (51.6%). In multivariate

linear regression models, age, gender, number of pre-existing

chronic conditions, and the number of cycles attended were

adjusted for. The adjusted coefficient and 95% CI were �0.14
(�1.07 to 0.79) for BMI,�1.33 (�2.42 to�0.24) forWC, and�0.63

(�1.86 to 0.61) for WHR, respectively (Table 5).
Discussion

This article provides a comprehensive profile of changes of

6MWD and anthropometric measurements among the

Aboriginal and Torres Strait Islander people who attended the

WIO program. Results demonstrated significant improvement

of exercise capacity and modest change in anthropometric

measurements in WIO participants. The improvement of ex-

ercise capacity was significantly related to WC change rather

than BMI or WHR changes.

Evaluations of intervention programs targeting Aboriginal

and Torres Strait Islander people of Australia are limited;

usually with small sample sizes, short follow-up time, and

https://doi.org/10.1016/j.puhe.2019.05.035
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Table 4 e Changes on 6MWD and anthropometric measurements in one-off and returning participants.

Health measurements Participation
(no. of cycles)

N Baseline values
[mean (SD)]

Mean changea (95% CI) P P-valueb

6MWD, meters 1 138 407 (119) 59 (40, 78) <0.001
�2 175 386 (120) 92 (75, 109) <0.001 0.01

BMI, kg/m2 1 152 35.69 (8.79) 0.19 (�0.29, 0.67) 0.43

�2 195 34.92 (7.75) �0.22 (�0.72, 0.29) 0.40 0.26

Weight, kg 1 153 99.29 (26.43) 0.46 (�0.72, 1.65) 0.44

�2 198 96.92 (23.80) �1.24 (�2.62, 0.14) 0.077 0.08

WC, cm 1 152 114.17 (19.17) �1.83 (�3.29, �0.36) <0.015
�2 195 112.86 (16.14) �1.76 (�3.06, �0.47) 0.008 0.95

HC, cm 1 151 119.35 (18.30) �1.30 (�2.86, 0.27) 0.10

�2 187 118.42 (15.87) �0.96 (�2.32, 0.41) 0.17 0.75

WHR 1 149 0.96 (0.10) �0.008 (�0.020, 0.003) 0.14

�2 186 0.95 (0.09) �0.007 (�0.016, 0.003) 0.17 0.81

CI, confidence interval; BMI, body mass index; WC, waist circumference; WHR, waist to hip ratio; 6MWD, 6-min walk distance; HC, hip

circumference.
a Positive values represent increases, negative values represent reductions.
b Between-group difference in mean change.

Table 5 e Correlations of 6MWD change and anthropometric changes.

Health measurement Percent of change from baseline

Bivariate model Multivariate modela

Coef. (95% CI) P Coef. (95% CI) P

BMI �0.16 (�1.10, 0.77) 0.73 �0.14 (�1.07, 0.79) 0.77

WC �1.37 (�2.47, �0.27) 0.015 �1.33 (�2.42, �0.24) 0.017

WHR �0.87 (�2.17, 0.44) 0.19 �0.87 (�2.17, 0.42) 0.18

Coef., coefficient; CI, confidence interval; BMI, bodymass index; WC, waist circumference; WHR, waist to hip ratio; 6MWD, 6-min walk distance;

CI, confidence interval.
a Adjusted for age, gender, the number of pre-existing chronic conditions, and the number of cycles attended.
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rural/remote communities.4,9,20,21 The WIO program is the

only health program targeted at urban residing Aboriginal and

Torres Strait Islander people with one or more chronic con-

ditions that offers ongoing participation and tracks a number

of health measurements throughout. Findings of this study

confirm improvement of 6MWD through one-off participation

in the WIO program. Further, the findings suggest greater

benefits when participating in the program for more than one

cycle. Considering that participants of the WIO program live

with an average of six chronic conditions, these findings are

particularly encouraging. Moreover, a number of studies,

which engaged community dwelling elders,22 people with

chronic obstructive pulmonary disease,23 heart failure,24 and

stroke,22 have identified that clinically minimal important

differences for clinical prognosis or mortality risk were indi-

cated by improvements of 6MWD by 19e54 m. Thus, the

overall improvement of 6MWD in this study is likely to have

important clinical significance in improving the general

health status and reducing mortality risk in this population.

Future studies are warranted to follow WIO participants and

non-participants longitudinally for health outcomes, which

will provide prospective evidence of such effects.

Anthropometric changes resulting from physical and

educational intervention studies among Indigenous people

have generally not been consistent.20 However, D'Onise et al.

suggests even modest weight or WC loss may predict poten-

tially large clinical benefits in a remote Indigenous population
of Australia.25 Previously, evaluation studies found a little or

no change in WC and BMI in small samples and over one-off

intervention periods.20,21,26,27 Swift et al. claimed that phys-

ical activities or exercise training can associate with signifi-

cant health benefits and limited weight loss for participants

with or at risk of cardiovascular diseases.28 Longitudinal in-

vestigations in Australian adults (25e75 years) from 1992 to

2007 revealed substantial gain in weight, WC, and BMI over

time in males and averagely larger gain in females than

males.29 A study that followed up a group of Indigenous

women aged 15e34 years from 1999 to 2000 found an average

annual increase of 0.5 kg/m2 in BMI, 1.5 kg in weight, 1.6 cm

increase inWC in Aboriginal women aswell as 1.2 cm increase

in WC in Torres Strait Islander women.30

Given these previous findings, weight maintenance rather

than gain is an important result in this study as it indicates a

slowdown of the national trend of weight gain. WC, HC, and

WHR were likely to decrease slightly, which suggests minor

changes in body fat distribution after participation in the

program. The results of this study also demonstrate promise

inmodest and statistically significant reduction in the highest

tertile groups for all observed anthropometric measures.

Furthermore, results of bivariate and multivariate linear

regression models showed negative correlations between

percent of change in 6MWD and WC. However, the associa-

tions between change of BMI or WHR and 6MWD were not

statistically significant. Previous literature suggests that WC

https://doi.org/10.1016/j.puhe.2019.05.035
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could be a better indicator for cardiovascular burden and all-

cause mortality than BMI in both the general population and

Indigenous people.15,16,31 Findings of this study support that

WC may be a sensitive indicator of functional exercise ca-

pacity. Therefore, it is recommended to closely monitor pa-

tient's WC change in clinical and epidemiological studies

among Australian Aboriginal and Torres Strait Islander peo-

ple. This finding may have important clinical significance in

predicting participants' exercise capacity as well as clinical

prognosis.

This study used data collected from an ongoing chronic

disease self-management program, which included a rela-

tively large sample of urban Aboriginal and Torres Strait

Islander people. More than half of the participants in this

study actively participated in the WIO program for two or

more cycles. The findings of this study adds insightful infor-

mation on both one-off and recurring effects of an exercise

and education combined chronic disease self-management

program for urban Indigenous people in Queensland.

There were some limitations in this study. This is not a

randomized controlled trial study, which is considered the

most rigorous method to evaluate interventions. However, it

is invidious to not offer an intervention to Indigenous peo-

ple at-risk who may be benefit from the intervention.26 The

lack of a control group means it is unable to confirm

whether the changes identified in this study are attributable

to spontaneous improvement over time. While the large

sample size provides some confidence, further studies could

compare a matched sample of clients who chose not to

participate in the program as a control group. Second, not

all participants completed all measurements. Participants

who have higher number of pre-existing chronic conditions

are more likely to miss out one or more measurements.

Older participants are also more likely to miss out the 6-min

walk test. As a result, the estimated changes may be over-

represented by younger and healthier participants. Third,

previous studies have identified a learning effect for the 6-

min walk test, which may explain part of the 6MWD

change in this study.32 In this study, the effect may be

attenuated because the review assessments were conducted

at least 12 weeks apart from the initial assessment. Fourth,

although standardized measurement protocols were

applied, measurement error must be considered. As pro-

tocols and instruments were kept consistent across mea-

surements over time, errors are likely to be similar across

assessment occasions, mitigating the effect of error on

change over time. Last but not least, we acknowledge that

regression to the mean may be a limitation which could

possibly explain the significant change in the third level of

respective baseline values. However, the premeasurements

and postmeasurements were conducted at least 12 weeks

apart and may be conducted by different person. Moreover,

results showed unanimous increase in 6MWD in all three

tertile groups.

Nevertheless, theWIO program has been on for more than

5 years and has expanded to 15 locations across Queensland.

It is striving to be flexible and culturally accommodating to

the Indigenous community. A dose-response relationship

study is needed to verify more attendance of the WIO
program may result in larger improvement in the health

measurements.

Conclusion

In conclusion, this study demonstrated significant improve-

ment in exercise capacity and modest changes in anthropo-

metric measurements among the WIO participants. WC could

be used as an indicator for exercise capacity as WC change

was significantly correlated with 6MWD change. Findings

could be useful for guiding and improving clinical practice of

chronic disease self-management programs in Aboriginal and

Torres Strait Islander people of Australia.
Author statements

Acknowledgments

The authors would like to thank all WIO participants and staff

for their involvement and contributions in the research ac-

tivity. The authors would specifically like to thank Dr Lyle

Turner for commenting and editing the manuscript.

Ethical approval

This study was approved by the Ethics Committee at The

University of Queensland (2011001283).

Funding

This project was supported by funds from the Australian

Department of Health and Queensland Health.

Competing interests

None declared.
r e f e r e n c e s

1. Schmidt H. In: Barrett DOL, Dawson A, et al., editors. Chronic
disease prevention and health promotion. Cham: Springer
International Publishing; 2016.

2. Australian Institute of Health and Welfare. Australia's health
2018. Canberra: AIHW; 2018. p. 570.

3. Ahn S, Basu R, Smith M, et al. The impact of chronic disease
self-management programs: healthcare savings through a
community-based intervention. BMC Public Health
2013;13(1):1141.

4. 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):726e32.

5. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN,
Katzmarzyk PT. Effect of physical inactivity on major non-
communicable diseases worldwide: an analysis of burden of
disease and life expectancy. The Lancet 2012;380(9838):219e29.

6. Barry VW, Baruth M, Beets MW, Durstine JL, Liu J, Blair SN.
Fitness vs. Fatness on all-cause mortality: a meta-analysis.
Prog Cardiovasc Dis 2014;56(4):382e90.

http://refhub.elsevier.com/S0033-3506(19)30189-1/sref1
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref1
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref1
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref2
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref2
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref3
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref3
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref3
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref3
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref4
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref4
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref4
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref4
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref4
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref5
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref5
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref5
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref5
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref5
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref6
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref6
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref6
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref6
https://doi.org/10.1016/j.puhe.2019.05.035
https://doi.org/10.1016/j.puhe.2019.05.035


p u b l i c h e a l t h 1 7 4 ( 2 0 1 9 ) 4 9e5 5 55
7. Vos T, Barker B, Begg S, Stanley L, Lopez AD. Burden of
disease and injury in aboriginal and Torres Strait islander
peoples: the indigenous health gap. Int J Epidemiol
2009;38(2):470e7.

8. Australian Health Ministers’ Advisory Council. Aboriginal and
Torres Strait islander health performance framework 2017 report.
Canberra: Department of the Prime Minster and Cabinet;
2018.

9. 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
Aust 2017;28(3):185e206.

10. Nelson A, Mills K, Dargan S, Roder C. “I Am getting healthier”.
Perceptions of urban Aboriginal and Torres Strait islander
people in a chronic disease self-management and
rehabilitation program. Health 2016;8:538e47.

11. Mills K, Gatton ML, Mahoney R, Nelson A. ‘Work it out’:
evaluation of a chronic condition self-management program
for urban Aboriginal and Torres Strait Islander people, with or
at risk of cardiovascular disease. BMC Health Serv Res
2017;17(1):680.

12. Casanova C, Cote CG, Marin JM, et al. The 6-min walking
distance: long-term follow up in patients with COPD. Eur
Respir J 2007;29(3):535.

13. Beatty AL, Schiller NB, Whooley MA. Six-minute walk test as a
prognostic tool in stable coronary heart disease: data from
the heart and soul study. Arch Intern Med
2012;172(14):1096e102.

14. Sushames AJ, Edwards AM, Mein JK, Sinclair KM, Maguire GP.
Utility of field-based techniques to assess Indigenous
Australians' functional fitness and sedentary time. Publ Health
2015;129(12):1656e61.

15. Wang Z, Hoy W. Body size measurements as predictors of
type 2 diabetes in Aboriginal people. Int J Obes
2004;28(12):1580e4.

16. Wang Z, Hoy WE. Waist circumference, body mass index, hip
circumference and waist-to-hip ratio as predictors of
cardiovascular disease in Aboriginal people. Eur J Clin Nutr
2004;58(6):888.

17. World Health Orgainsation. Waist circumference and waistehip
ratio: report of a WHO expert consultation. 2008. http://apps.who.
int/iris/bitstream/10665/44583/1/9789241501491_eng.pdf?
ua¼1.

18. Dalton M, Cameron AJ, Zimmet PZ, et al. Waist
circumference, waist-hip ratio and body mass index and their
correlation with cardiovascular disease risk factors in
Australian adults. J Intern Med 2003;254(6):555e63.

19. StataCorp. Stata statistical software: release 14. College Station,
TX: StataCorp LP; 2015.
20. Sushames A, van Uffelen JG, Gebel K. Do physical activity
interventions in Indigenous people in Australia and New
Zealand improve activity levels and health outcomes? A
systematic review. Int J Behav Nutr Phys Act 2016;13(1):129.

21. 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.

22. Perera S, Mody SH, Woodman RC, Studenski SA. Meaningful
change and responsiveness in common physical
performance measures in older adults. J Am Geriatr Soc
2006;54(5):743e9.

23. Redelmeier DA, Bayoumi AM, Goldstein RS, Guyatt GH.
Interpreting small differences in functional status: the Six
Minute Walk test in chronic lung disease patients. Am J Respir
Crit Care Med 1997;155(4):1278.

24. O’keeffe ST, Lye M, Donnellan C, Carmichael DN.
Reproducibility and responsiveness of quality of life
assessment and six minute walk test in elderly heart failure
patients. Heart 1998;80(4):377.

25. D' Onise K, McDermott RA, Campbell SK. Benefits of modest
weight or waist circumference loss in a remote North
Queensland Indigenous population. Aust N Z J Public Health
2013;37(4):345e9.

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

27. 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
3months follow-up. BMC Public Health 2012;12(1):933.

28. Swift DL, Johannsen NM, Lavie CJ, Earnest CP, Church TS. The
role of exercise and physical activity in weight loss and
maintenance. Prog Cardiovasc Dis 2014;56(4):441e7.

29. Simin A. Longitudinal change in anthropometric characteristics and
diet quality in Australian adults. The University of Queensland,
School of Population Health; 2010.

30. McDermott R, Campbell S, Li M, McCulloch B. The health and
nutrition of young indigenous women in north Queensland e

intergenerational implications of poor food quality, obesity,
diabetes, tobacco smoking and alcohol use. Publ Health Nutr
2009;12(11):2143e9.

31. Seidell JC. Waist circumference and waist/hip ratio in relation
to all-cause mortality, cancer and sleep apnea. Eur J Clin Nutr
2009;64(1):35.

32. Wu G, Sanderson B, Bittner V. The 6-minute walk test: how
important is the learning effect? Am Heart J
2003;146(1):129e33.

http://refhub.elsevier.com/S0033-3506(19)30189-1/sref7
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref7
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref7
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref7
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref7
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref8
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref8
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref8
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref8
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref9
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref9
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref9
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref9
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref9
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref10
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref10
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref10
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref10
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref10
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref11
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref11
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref11
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref11
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref11
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref12
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref12
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref12
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref13
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref13
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref13
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref13
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref13
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref14
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref14
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref14
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref14
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref14
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref15
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref15
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref15
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref15
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref16
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref16
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref16
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref16
http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491_eng.pdf?ua=1
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref18
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref18
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref18
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref18
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref18
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref19
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref19
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref20
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref20
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref20
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref20
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref21
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref21
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref21
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref22
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref22
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref22
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref22
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref22
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref23
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref23
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref23
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref23
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref24
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref24
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref24
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref24
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref25
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref25
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref25
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref25
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref25
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref26
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref26
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref26
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref26
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref27
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref27
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref27
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref27
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref27
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref27
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref28
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref28
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref28
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref28
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref29
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref29
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref29
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref30
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref30
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref30
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref30
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref30
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref30
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref31
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref31
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref31
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref32
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref32
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref32
http://refhub.elsevier.com/S0033-3506(19)30189-1/sref32
https://doi.org/10.1016/j.puhe.2019.05.035
https://doi.org/10.1016/j.puhe.2019.05.035

	Changes in exercise capacity and anthropometric measures after Work It Out—a holistic chronic disease self-management progr ...
	Introduction
	Methods
	Results
	Discussion
	Conclusion

	Author statements
	Acknowledgments

	Ethical approval
	Funding
	Competing interests
	References


