
2017 vol. 41 no. 2	 Australian and New Zealand Journal of Public Health	 187
© 2016 Public Health Association of Australia

The health status and life expectancy 
of people of Australian Aboriginal 
and Torres Strait Islander (Indigenous) 

descent are considerably lower than their 
non-Indigenous counterparts in Australia.1,2 
National data also reveal a gap in life 
expectancy between the highest and lowest 
socioeconomic groups of four and two years 
among males and females, respectively, 
among the general adult population.3 
Physical inactivity is an important contributor 
to the burden of disease, and for Indigenous 
Australians accounts for 6% of the total 
burden in 2011.4 This is similar to the 5% of 
the total burden of disease and ill-health 
attributed to physical inactivity among the 
overall Australian population.5

In Australia and internationally, at least 
an hour per day of moderate to vigorous 
physical activity (MVPA) is recommended 
for young people.6 A greater proportion 
of Indigenous children from non-remote 
areas aged 5-17 years are achieving these 
recommendations than non-Indigenous 
children (48% vs. 35%).7 However, at age 18+ 
years, less than half of Indigenous people 
(46%) meet the less intensive minimum 
recommendations for adults of 150 minutes 
of MVPA per week;8 after adjusting for age 
differences between the two groups, this 
level was lower than non-Indigenous adults.9 
Lower levels of physical activity are also 
evident among low socioeconomic groups 
within developed countries.10 

Being physically active during adolescence 
is associated with a number of modifiable 
and non-modifiable factors. Males are more 
active than females and the higher activity 
levels observed among younger children 
decline during adolescence.11 As well as 

these individual correlates, a number of 
family, socio-demographic and behavioural 
characteristics including higher affluence 
and lower levels of TV viewing are associated 
with higher physical activity.12 Participation in 
organised sport is also associated with being 
more physically active overall.13 There are 
also consistent associations between sport 
and psychosocial health such as improved 
self-esteem, social interaction and fewer 
depressive symptoms.14 These correlates 
represent critical targets for initiatives to 
increase activity yet only a small number 
of studies have focused on disadvantaged 
young people and fewer still among 
Indigenous populations. These are both 
groups in which both increased rates of risk 

factors and low rates of physical activity have 
been documented. 

While physical education in schools is an 
important contributor to activity levels 
in school-aged children,15 participation 
outside of school hours is vital to achieve 
optimal levels of physical activity for health 
benefits.16 Further, declines in out-of-school 
physical activity are particularly pronounced 
during adolescence17 and into adulthood,18 
identifying a key time period in which to 
establish patterns and habits that can be 
continued into adulthood. 

This study describes and compares factors 
associated with physical activity in the out-
of-school setting reported among a large 
community sample of Indigenous and non-
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Abstract
Objective: Physical inactivity is an important modifiable cause of the excess burden of disease 
among Indigenous Australians. We describe physical activity patterns and influencing factors, 
comparing Indigenous and non-Indigenous adolescents.

Methods: Indigenous (n=359) and non-Indigenous (n=637) adolescents aged 13-17 years 
from disadvantaged New South Wales regions completed a health and lifestyle survey. Socio-
demographic, social, psychosocial and health correlates of out of school physical activity (high 
vs. low) among the whole sample, and stratified by Indigenous status were examined.

Results: Only 21% of Indigenous and 28% of non-Indigenous adolescents achieved higher 
levels of physical activity. Overall, higher levels were associated with being male; sports team 
membership; lower levels of TV viewing time and having an employed mother. Indigenous girls 
were less active than boys (OR=0.36; 85%CI=0.24-0.54), as were those whose mothers were 
unemployed (OR=0.66; 95%CI=0.40-1.09). Among non-Indigenous adolescents, high levels of 
physical activity were associated with sports team membership (OR=2.28; 95%CI=1.39-3.74) 
and community involvement (OR=1.46; 95%CI=1.04-2.06).

Conclusions: Physical activity levels were similarly low among disadvantaged Indigenous and 
non-Indigenous adolescents. Some influencing factors existed across the whole sample; others 
in stratification by Indigenous status.

Implications for public health: Early and targeted, supportive approaches are necessary. Some 
apply to disadvantaged adolescents broadly; others are Indigenous or non-Indigenous specific.
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Indigenous Australian adolescents living in 
disadvantaged areas. It explores associations 
between demographic, health and lifestyle 
factors and participation in physical activity, 
by Indigenous status. 

Methods

Population and sampling
Participants were Indigenous and non-
Indigenous adolescents aged 13 to 17 years 
enrolled in the public school system in NSW 
in 2010. All public high schools in NSW with 
an Indigenous enrolment greater than 5% 
were considered for inclusion in the study, 
as determined by the NSW Department of 
Education and Training (DET). Due to time 
and logistical constraints, the sampling frame 
was narrowed to 23 schools with the highest 
Indigenous enrolment located within 800 km 
of Sydney. Initial contact with schools was 
made via each school’s generic email address, 
followed by a telephone call to the Principal 
one week later. Thirteen schools agreed to 
take part. Reasons for non-participation 
included a lack of time and a perceived 
burden from participating in research. Once 
participation of a school was confirmed, a 
date and time were scheduled to administer 
the surveys and a package sent to the 
principal in advance containing information 
for participants and consent forms. School 
staff were provided with an outline of the 
study and collected consent forms from 
students. An Indigenous researcher (SH) 
travelled to each school to administer surveys 
either in a classroom or in a common area 
such as a school hall. All adolescents aged 
13–17 years at each participating school were 
invited to complete the survey. Information 
on student absenteeism on the day of data 
collection was sought from each school. 

Survey instrument
A 54-item questionnaire, the Health and 
Lifestyle of NSW School Students Survey was 
developed primarily to measure resilience 
and lifestyle behaviours among adolescents 
and piloted with 28 subjects aged 13-17 
years (25 of Indigenous descent). Test-retest 
reliability over a 10 day period was acceptable 
with Spearman rank order coefficients 
showing most test-retest correlations >0.6.19 
Pilot study participants also attended a 
focus group and provided feedback and 
suggestions to improve the face validity and 
readability of the questionnaire. 

The questionnaire covered a range of 
established socio-demographic factors, 
physical health behaviours and mental health 
measures from various population studies 
conducted previously with diverse populations 
of adolescents.20-22 Physical activity was 
of interest, given known declines during 
adolescence18 and the relationships between 
physical activity and both chronic disease23 
and mental health in this age group.24

Measures
MVPA was measured according to reported 
frequency and duration. The frequency 
question asked “Outside school hours: How 
often do you usually exercise in your free 
time, so much that you get out of breath or 
sweat?” with response categories: every day; 
4-6 times a week; 2-3 times a week; once a 
week; once a month or less. The duration 
question asked “Outside school hours: How 
many hours do you usually exercise in your 
free time, so much that you get out of breath 
or sweat?” with response categories: 7 or 
more hours a week; about 4-6 hours a week; 
about 2-3 hours a week; about 1 hour a week; 
about ½ hour a week; none. These questions 
have been used previously with diverse and 
disadvantaged adolescent health surveys and 
have acceptable measurement properties.25 
Consistent with the methods established by 
the validation study, the response categories 
‘every day’ or ‘4-6 times a week’ were recoded 
as ‘highly active by frequency’ and ‘7 or more 
hours a week’ and ‘about 4-6 hours a week’ 
were recoded as ‘highly active by duration’. 
Responses were further categorised by 
whether or not respondents were both highly 
active by frequency and duration, “higher 
levels of physical activity” representing a 
level most closely approximating meeting 
recommendations of at least 60 minutes 
MVPA per day.6

Socio-demographic variables were 
dichotomised as self-reported Indigenous 
status (Indigenous vs. non Indigenous), 
gender (male vs. female), region (urban vs. 
rural) and age based on the known timing 
of declines in physical activity (13-14yrs 
vs. 15-17yrs).26 Social indicators were dual 
parent household (yes vs. no), has sibling 
(yes vs. no), father and mother employment, 
respectively (yes; no; unknown), been bullied 
this term (yes vs. no), bullied others this term 
(yes vs. no) and community involvement 
(strongly & moderately involved vs. a little & 
not involved). Psychosocial variables were 
also dichotomised based on distribution such 

that each category contained approximately 
equal numbers. Categories were: feeling 
happy/ok (happy & ok vs. not very & not 
at all happy); feeling lonely (very often & 
rather often vs. sometimes & never); feeling 
confident (always, often, sometimes vs. rarely 
& never); and feeling depressed in the last 
six months (not depressed vs. depressed in 
any setting). Health behaviours included 
were: ever smoked (yes vs. no); and ever been 
drunk (yes vs. no); sports team membership 
(yes vs. no); TV viewing time, dichotomised 
to approximate current sedentary behaviour 
recommendations (>3hrs/day vs. <3hrs/
day).27 

Statistical analyses
Pearson’s chi-square tests assessed bivariate 
relationships between demographic and 
behavioural variables with achieving high 
(versus low) levels of physical activity in the 
whole sample and stratified by Indigenous 
status. Subsequently, three (whole sample, 
Indigenous only, non-Indigenous only) 
multivariate logistic regression models were 
run to calculate the odds of achieving higher 
levels of physical activity, with age, gender 
and variables which were significant (p≤0.05) 
in the bivariate analyses as the independent 
variables. Data analyses were carried out using 
SPSS version 17.0 and Stata version 11.1 and 
all inferential tests were adjusted for clustering 
within school using Stata’s svy commands 
(StataCorp, College Station, Texas, US).

Ethics
Ethical clearance was obtained from the 
researchers’ University Ethics Committee and 
a Government Department. 

Results

In six of the 13 schools, absenteeism rates on 
the day of the survey ranged from 6.5% to 
22.2%. The proportion of absentees in these 
schools did not differ by Indigenous status 
(17.4% vs. 13.9%; 95%CI=-0.1-7.2).19 Survey 
completion response rates were 50% and 
46% among Indigenous and non-Indigenous 
students, respectively, based on school 
enrolment numbers. In the remaining schools, 
corresponding response rates were also 
similar for Indigenous and non-Indigenous 
students. Each of the 13 participating schools 
were in areas in the lowest two quintiles, and 
half were in the most disadvantaged decile, 
of Census data on Socio-Economic Indexes 
for Areas (SEIFA) and the Index of Relative 
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Social Disadvantage (IRSD).28 A total of 996 
adolescents completed the questionnaire 
(60% response rate among students at school 
on the survey day), 359 (36%) of whom 
reported they were of Indigenous descent. 
Respondents were aged between 13 and 17 
years, with almost half aged 14 years (47.3%). 
Fifty-one percent of respondents were male 
but Indigenous males were underrepresented 
at 46.5% of the total male sample whereas 
Indigenous females represented a high 
proportion of total female respondents 
at 53.5%. Rates of single parent families 
were higher in the Indigenous compared 
to non-Indigenous adolescents (32.7% vs. 
26%, p>.001).19 Only just over a quarter 
(26%) of the total sample achieved higher 
levels of physical activity. The proportion of 
adolescents achieving this level in relation to 
demographic, social, psychosocial and health 
variables in the whole sample, and stratified 
by Indigenous status are presented in Table 1. 

Whether a respondent achieved higher 
levels of physical activity varied significantly 
by Indigenous status; 21% (95%CI=17-
25%) of Indigenous adolescents met the 
recommendations, compared with 28% 
(95%CI=25–31%) of non-Indigenous 
adolescents (p=0.01 in unadjusted analyses). 
Across all three groups, higher levels of 
physical activity were observed for girls aged 
13-14 years compared to those aged 15-17 
years (21.3% vs. 18.4% for the total sample; 
data not shown), whereas physical activity 
levels were higher among boys in the older 
versus younger age group. 

In terms of other correlates, among the whole 
sample, eight variables were significantly 
associated with achieving higher levels of 
physical activity in the bivariate analyses. 
Being male, maternal employment, 
involvement in community, sometimes/
never feeling lonely, feeling confident, 
ever having been drunk, sports team 
membership and watching less than three 
hours of TV daily were associated with being 
more physically active. Five variables were 
significantly associated with higher levels of 
physical activity among the Indigenous sub-
sample: being male; maternal employment; 
paternal employment often/always feeling 
confident; and community involvement. 
For non-Indigenous respondents, sports 
team membership, lower TV viewing time 
per day, feeling confident and community 
involvement were significantly associated 
with higher levels of physical activity. 

The results of the analyses adjusting for 
age, sex and the variables significant in 
the bivariate analyses described above 
are shown in Table 2. Among the whole 
sample, achieving higher levels of physical 

activity did not differ by Indigenous status 
(OR=0.75, 95% CI 0.51-1.11) once adjusted 
for other covariates. However, gender, sports 
team membership, maternal employment 
and involvement in community remained 

Table 1: Percentages achieving high levels of physical activityd,e and bivariate relationships across demographic 
variables in whole sample, Indigenous and non-Indigenous adolescents.a,c

Variableb N
Total sample 

(n=996)
Indigenous  

(n=359)
Non-Indigenous 

(n=637)
% p value % p value % p value

Socio-demographic factors
Age 13-14 years

15-17 years 
652
337

24.4
28.7

0.183 21.0
22.1

0.763 26.5
31.8

0.264

Gender Male
Female

512
419

31.0
20.5

0.001 29.6
14.3

<0.001 31.2
24.8

0.113

Region Urban
Rural

415
588

26.3
25.5

0.811 21.4
21.4

0.996 28.8
27.8

0.790

Social influences
Dual parent 
household

Yes
No

653
339

26.3
24.9

0.710 20.1
22.7

0.389 29.0
27.0

0.745

Has sibling Yes
No

810
125

25.8
25.0

0.872 20.1
23.8

0.628 29.0
25.6

0.524

Father employedf Yes
No
Unknown

725
118
160

27.6
18.8
22.5

0.073 25.5
13.2
16.5

0.014 28.3
28.3
27.8

0.967

Mother employedf Yes
No
Unknown

624
275
104

29.9
18.6
19.2

0.015 26.9
14.0
17.1

0.041 30.9
22.4
20.6

0.229

Been bullied this 
term

Yes
No

426
562

25.3
26.3

0.685 18.9
22.9

0.321 27.9
28.6

0.808

Bullied others this 
term

Yes
No

477
499

26.0
25.8

0.963 21.4
21.6

0.968 28.9
27.6

0.738

Involvement in 
community

Yes
No

303
656

33.3
22.6

<0.001 26.3
19.0

0.040 37.7
24.3

<0.001

Psychosocial influences
Feeling happy/ok Happy/ok

Not very/not at all happy
880
113

26.4
20.4

0.128 21.9
16.7

0.251 28.8
23.2

0.335

Feeling lonely Never
Sometimes/often/very often

854
141

29.8
23.3

0.040 24.1
19.2

0.085 33.3
25.3

0.095

Feeling confident Rarely/never
Always/often/sometimes

106
883

20.0
29.7

0.010 14.4
26.1

0.017 23.7
31.3

0.036

Feeling depressed Depressed in any setting
Not depressed

721
273

25.9
25.9

0.994 20.2
24.6

0.070 28.7
27.2

0.588

Health risk factors
Ever smoked Yes

No
354
644

25.9
25.9

0.998 22.4
20.7

0.784 29.0
28.0

0.825

Ever been drunk Yes
No

425
437

28.6
24.0

0.019 23.9
19.5

0.379 32.1
25.4

0.069

Sport team member Yes
No

489
502

33.7
18.4

<0.001 26.9
16.4

0.067 37.3
19.4

<0.001

TV viewing time >3hrs/day
<3hrs/day

763
233

24.1
31.6

0.026 20.6
23.7

0.585 25.7
37.9

0.002

a: Indigenous status was unknown for two respondents (missing data). 
b: Participants who did not respond to a specific question were excluded from the analysis for that question. 
c: P value refers to tests of bivariate associations for whole sample and stratified by Indigenous status.
d: Achieving high levels of physical activity was defined as participation of a frequency of ‘every day’ or ‘4-6 times a week’ and ‘7 or more hours a week’ and 

‘about 4-6 hours a week’. 
e: % achieving high levels of physical activity was adjusted for clustering at the school level. 
f: A category for where parental unemployment was unknown was included, as a high proportion (16% for father’s employment, 10% for mother’s) of the 

sample had missing data for this variable. It is likely that a majority of these missing data were due to respondents coming from single parent families (only 
27% and 39% of those with missing data for father’s and mother’s employment respectively were from dual parent households compared with around 
two-thirds among those without missing data).

*
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significant correlates of higher physical 
activity levels. 

Among Indigenous students, the odds of 
achieving higher levels of physical activity 
were significantly lower for females compared 
with males, and for those whose mothers 
were unemployed compared with those 
whose mother was employed. The odds of 
achieving higher levels of physical activity 
were significantly higher among Indigenous 
students who felt confident ‘always, often or 
sometimes’ compared with those who ‘rarely 
or never’ felt confident. Among the non-
Indigenous sample, sports team membership 
and ‘involvement in community’ remained 
significant independent correlates of 
achieving higher levels of physical activity.

Discussion

Our findings indicate that less than a quarter 
of this sample of adolescents achieved higher 
levels of physical activity in the out-of-school 
setting. The proportion achieving this level 
was significantly lower among Indigenous 
adolescents, but this difference became non-
significant after adjusting for other variables. 

These low rates of physical activity in both 
Indigenous and non-Indigenous groups 
may largely relate to the sampling frame 
used to recruit high numbers of Indigenous 
adolescents that resulted in the selection 

of schools within areas of overall levels 
of disadvantage. While individual-level 
measures of SES were not obtained from 
our questionnaire, social disadvantage was 
further manifest in the students’ survey 
responses through higher reported rates 
of paternal unemployment and single 
parent status in both Indigenous and non-
Indigenous groups, compared to the NSW 
average according to Census data.29 Relative 
to those from more advantaged areas, young 
people experiencing social disadvantage 
are less active30 and report more sedentary 
behaviour.31,32 This may be due to a 
combination of complex factors including 
reduced opportunities and expectations to 
be active, less supportive families and social 
networks, poorer access to facilities and 
neighbourhood safety concerns.33 

Physical activity levels in both Indigenous 
and non-Indigenous adolescents in our 
sample were considerably lower compared 
with ABS data of 48% and 35% meeting 
national recommendations, respectively.7 
This is likely due at least in part to the older 
group sampled for the current study (13–17 
years compared with that underlying the ABS 
data, 5–17 years), reflecting the age-related 
decline in physical activity described earlier. 
Additionally, while the ABS data measured 
total activity, the HBSC measures only activity 
which occurred outside of school hours, 

which meant we did not capture all of our 
respondents’ time spent being physically 
active. However, validation of the HBSC 
with objective fitness testing allows for 
comparability across measures and domains 
of physical activity,25 giving legitimacy to the 
data from this sample. 

Consistent with previous research, male 
gender34 and sports team membership35 
were associated with higher levels of 
physical activity in this sample, as well as 
maternal employment and community 
involvement which are less well established 
correlates. However, it is evident that the 
relative importance of some factors and 
their association with physical activity 
may differ between Indigenous (gender, 
maternal employment, confidence) and 
non-Indigenous (sports team membership, 
community involvement) adolescents. 
These findings call for early and targeted, 
supportive approaches to promote regular 
physical activity. Some interventions may 
apply to disadvantaged adolescents broadly, 
while others may be specifically relevant to 
Indigenous or non-Indigenous adolescents. 
There is some demonstrated effectiveness 
of programs to improve lifestyle behaviours 
among Indigenous and disadvantaged 
students within the school setting,36 however 
few have focussed on promoting physical 
activity among Indigenous young people or 
been rigorously evaluated. Involvement of 
local Aboriginal organisations can be critical 
to the delivery and success of sport and 
lifestyle programs37 and such partnership 
approaches are suggested in future policy 
responses. 

Our findings reinforce other research findings 
that Australian girls are less active than 
boys.38 It appears that gender differences 
begin to emerge during early adolescence39 
and increase year-on-year. Importantly, our 
data found a stronger gender difference in 
the Indigenous sample compared to the 
non-Indigenous participants. This may be due 
in part to cultural factors relating to gender in 
Indigenous communities, which may require 
culture-specific solutions40 such as initiatives 
targeted to Indigenous girls. Family support 
and facility access have been found to be 
a pathway for associations between sports 
club participation and socioeconomic status 
among female adolescents41 and represent 
important future avenues for enhancing 
participation rates. 

An important contributor to physical activity 
in young people is participation in organised 

Table 2: Adjusted odds ratios (OR) with 95% confidence intervals (CI) for respondents achieving high levels of 
physical activity in relation to demographic variables among the whole sample and stratified by Indigenous status. 
Variable (reference category) Whole samplea 

OR (CI)
Indigenousb 

OR (CI)
Non-Indigenousb 

OR (CI)
Socio-demographic factors
Indigenous (Non-indigenous) 0.75 (0.51-1.11)
Age 13–14 years (15–17 years) 0.90 (0.57-1.43) 1.15 (0.72-1.85) 0.80 (0.48-1.36)
Gender (Male) 0.67 (0.46-0.98) 0.36 (0.24-0.54) 0.77 (0.47-1.26)
Social influences
Father unemployed (employed) 0.75 (0.38-1.50)
Unknown (employed) 0.57 (0.31-1.05)
Mother unemployed (employed) 0.66 (0.40-1.09) 0.47 (0.24-0.92)
Unknown (employed) 0.52 (0.35-0.79) 0.78 (0.40-1.52)
Sports team member (No) 2.13 (1.35-3.38) 2.28 (1.39-3.74)
Involved in community (No) 1.30 (1.00-1.68) 1.40 (0.87-2.24) 1.46 (1.04-2.06)
Psychosocial influences 
Feeling lonely: Always/often/Sometimes  
(Rarely/never)

0.82 (0.57-1.18)

Feeling confident: Always/often/Sometimes 
(Rarely/never)

1.05 (0.68-1.64) 1.93 (1.05-3.57) 1.05 (0.70-1.59)

Health risk factors
Ever been drunk (No) 1.30 (0.96-1.75)
TV viewing time >3 hours (<3 hours) 0.67 (0.45-1.00) 0.59 (0.40-1.59)
All models adjusted for age and gender and those variables significant in the bivariate analyses:
a: Whole sample model: adjusted for age; gender; sports team member; TV viewing time; mother employed; ever been drunk; feeling lonely; involved in 

community;
b: Indigenous model: adjusted for age; gender; mother employed; feeling confident; involved in community; Non-Indigenous model: adjusted for age; gender; 

sport team member; TV viewing time; feeling confident; involved in community.

Macniven et al.	 Article



2017 vol. 41 no. 2	 Australian and New Zealand Journal of Public Health	 191
© 2016 Public Health Association of Australia

sport.42 We found sports team membership 
was associated with higher levels of physical 
activity in both the total and the stratified 
non-Indigenous sample, but not among 
the Indigenous respondents. The lack of 
association found in this Indigenous sample 
may reflect cultural preferences towards 
unstructured physical activity such as Caring 
for Country programs.43 Despite experiences 
of racial stereotyping in sport,44 there are 
claims that sport strengthens pride and 
identity among Indigenous populations 
in Australia45 and long standing program 
practice exist.46 However, estimations of the 
positive effects of Indigenous sport programs 
and their association with health outcomes 
may be overstated.47

Higher levels of feeling confident were 
found to be associated with higher physical 
activity among the Indigenous participants 
only. There is evidence of a relationship 
between physical activity participation and 
self-efficacy, the belief in oneself to achieve 
goals.48,49 However, previous studies have 
not examined this association in Indigenous 
youth. While our findings may provide 
emerging evidence of a similar relationship, 
cross-sectional data does now allow for 
inference of whether this finding can be 
directly attributed to physical activity. 

Our finding that community involvement 
was significantly positively correlated with 
higher levels of physical activity in non-
Indigenous adolescents may partly relate 
to higher rates of sports team membership 
being synonymous with overall community 
club involvement. This may further reflect 
the semi-rural nature of this sample; rural 
adolescents have demonstrated higher 
fitness levels than their urban counterparts50 
again reflecting higher participation in 
community based physical activity. While 
previous research has found lower rates of 
involvement in organised sport in low SES 
neighbourhoods,41,51 such evidence was 
derived from studies in urban environments. 
However, physical activity relating to 
community involvement cannot be tied 
to sport alone. There is evidence of an 
association between both neighbourhood 
and social connections and physical activity 
among Indigenous and non-Indigenous 
adults.52 Identifying the influence of these 
environments on physical activity levels in 
adolescents may help identify the specific 
mechanisms which lead to increased physical 
activity, which could be targeted in future 
behavioural interventions. 

After adjusting for age, gender and other 
significant factors in the bivariate analyses, 
the association between physical activity 
and TV viewing time in the whole sample 
was only marginally significant. Previous 
studies have indicated that TV viewing time 
is associated with decreased fitness53 and 
lower levels of physical activity, yet complex 
associations between these two behaviours 
exist.54

It is widely accepted that in order to improve 
rates of adoption of healthy behaviours 
such as physical activity among adolescents, 
a broad population approach that targets 
the fundamental determinants of health, 
including education, access to facilities and 
health literacy is important.55 Improving 
equity in opportunities for physical activity 
among all disadvantaged populations, 
including and especially those with high 
proportions of Indigenous Australians is 
necessary. Using approaches which focus 
on the social determinants of health could 
translate to culturally appropriate and role 
modelling initiatives focussed around sport 
or wellbeing more broadly, together with 
educational outcomes. Such initiatives 
show promise.46,56 Our results also suggest 
more targeted approaches would be 
beneficial to increasing physical activity, 
with specific emphases on the effects of 
social disadvantage and gender differences, 
especially among Indigenous adolescents. 
Further investigation of culturally-based 
physical activity preferences and their 
relationship with levels of participation is 
required. A number of community-based 
initiatives for young people exist but 
program evaluation is limited57 and should 
be a priority to inform resource allocation. 
Finally, the emerging evidence of a positive 
association between feeling confident and 
being physically activity among our sample 
should be explored longitudinally in future 
studies of mental health and physical activity, 
particularly among Indigenous populations. 

Strengths and limitations
A strength of this study was that it included 
a large sample of young Indigenous 
Australians, which is rare in research and 
government data. Whilst the sample 
was not population representative and 
may be subject to recruitment bias, the 
large absolute number of Indigenous 
adolescents makes these findings 
indicative and strengthens the evidence 
base around physical activity behaviour of 

Indigenous adolescents. It also allows for 
the identification of some similarities in the 
issues faced by those of both Indigenous 
and non-Indigenous background residing in 
areas of socioeconomic disadvantage. Our 
measurement tool was based on existing 
established measures,20 was reliable and 
valid and allowed for the examination of a 
comprehensive range of correlates of physical 
activity. Although objective measures are 
generally considered more robust than 
self-reporting, only one previous study has 
established the measurement properties of 
objective physical activity measures among 
both Indigenous and non-Indigenous young 
people.58

Limitations include the self-reporting 
measures used and some non-responses 
arising from school absenteeism and 
sampling factors. Response rates were 
however similar among both Indigenous 
and non-Indigenous adolescents. The 
cross-sectional nature of the data also 
limits the causal inferences from this study. 
Nonetheless, these data provide initial 
insights into physical activity levels and 
its correlates in well powered study of 
a population group where there is little 
existing information. Comprehensive, 
regular measurement of physical activity in 
populations of young people, particularly 
among those experiencing disadvantage 
warrants further effort in order to capture 
trends and monitor progress in policies 
and initiatives. Such measurement could 
be strengthened through more detailed 
examination of temporal and seasonal 
patterns of physical activity. Longitudinal 
designs would also facilitate the elucidation 
of causal mechanisms on the determinants of 
physical activity among disadvantaged youth.

Conclusion
Physical activity levels in Indigenous and 
non-Indigenous adolescents in the out-
of-school setting were similarly low in this 
large disadvantaged adolescent sample. 
Indigenous girls, those from fragmented 
families, or those feeling disengaged from 
their community had particularly low activity 
levels. Improving opportunities for physical 
activity among disadvantaged populations, 
including those with high proportions of 
Indigenous Australians is necessary. These 
findings can guide future research examining 
physical activity correlates in priority 
population groups and provide directions 
for targeted, supportive approaches within 
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schools and the wider community. Further 
investigation of culturally based physical 
activity preferences and their relationship 
with levels of participation is required. 
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