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Abstract

Objectives: Physical activity (PA) interventions have potential to improve health and social outcomes among youth. The aim of this study was
to collate the evidence on the effectiveness of PA and sports-based interventions among youth living in rural and remote areas.

Methods: We searched five databases and grey literature (HealthinfoNet). Search terms included PA, rural status, adolescents, and outcome
measures. Studies were included if published in English, recruited 10- to 18-year olds, and were based in rural or remote communities (Modified
Monash Model [MMM] area classification range of MMM 3-7). Quasi-experimental and pre-experimental and post-experimental PA
interventions were included. Two authors evaluated the articles independently following the Preferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA) guidelines, and relevant data were extracted. International Prospective Register of Systematic Reviews (PROSPERO)
(CRD42020199001).

Results: Of the 11802 studies identified, 6 were included in the review. Most studies were excluded for not meeting MMM 3-7 criteria. Four of
the included studies had sports-related interventions, and 2 had walking-based interventions. Outcomes included self-efficacy, mental health,
and academic performance. One study reported a positive effect of PA on self-efficacy (p = 0.26, p=0.018, odds ratio = 1.43 [95% confidence
interval: 1.07-1.92]).

Conclusion: Few community-based PA interventions have been evaluated in rural areas. There is a need for future evaluations in rural areas
and include PA as an outcome measure.

Implications for Public Health: The findings highlight the need for measurement of PA outcomes in PA interventions in rural and remote areas.
The findings also highlight the need for research to utilise a standardised measure of rurality.
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Introduction muscular strength, and bone and cardiovascular health > Regular PA
decreases the risk of depression and has a positive impact on
he health and wellbeing benefits of physical activity (PA) in cognitive and academic outcomes.” Importantly, physically active
children and adolescents are well established, including adolescents are more likely than their inactive counterparts to
improving body composition, cardiorespiratory fitness, continue PA in adulthood.’
Abbreviations

ES, effects size; IYSP, Indigenous Youth Sports Program; MMAT, Mixed Methods Appraisal Tool; MMM, Modified Monash Model; MVPA, moderate to vigorous physical
activity.
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The global prevalence of physical inactivity, defined as less than an
average of 60 minutes of moderate to vigorous PA each day, is 81%
among adolescents® and 78.3% in Australian adolescents.” Boys are
more physically active than girls from 5-17 years of age.® Habitual
levels of PA start to decline from the age of 5 years, at a rate of 4.2%
per year, accompanied by a simultaneous increase in sedentary time.®
Data from international studies show that adolescents living in rural
and regional areas participate in significantly less PA and have lower
cardiorespiratory fitness levels than those in urban areas.” Indigenous
rural-living adolescents also show more marked decline in habitual
levels of PA from ages 8—17 years.'® Limited access to PA and sporting
facilities, lack of opportunities, and distance to travel to access sport
are factors that might contribute to the decreased levels of PA in rural
areas.''

Sports participation is one of the main contributors to adolescents
reaching the PA guidelines.'” However, one in three Australian
children aged 5-14 years do not participate in any organised sport.'”
Girls who dropped out of sport during adolescence reported
significantly lower scores on the physical component summary of the
SF-12 health survey at 20 years of age than who remained physically
active. Compared to physically active adolescent girls, those who did
not participate in organised sport had lower lean body mass, lean
mass index, and SF-12 physical component summary scores. Similarly,
boys who stopped organised sport reported significantly less weekly
physical and had higher percentage body fat than boys who
remained active ."*> Multiple factors contribute to young people
stopping organised sport including lack of access to physical
education specialist teachers, coaching, and facilities."®

PA interventions in rural locations demonstrate the value of
community sport engagement. Community sport is associated with
significant improvements in quality of life, self-management
strategies, self-efficacy, and improved family and peer support.'"'*
Despite the potential benefits, community-based sport and PA
interventions have had limited effect on habitual levels of PA among
adolescents.'" Furthermore, there are few PA and sport interventions

targeting rural-living adolescents.'

A challenge in the literature is the inconsistency when classifying
regionality. For example, some studies categorise urban centres as
>50 000 residences and anything smaller as rural.'” Other studies use
more nuanced classifications, such as urban (>100,000 population),
peri-urban (>25,000-99,999 population), or rural (<10,000
population).'®'” Australia has two classification systems to define
rurality. The first system is the Australian Standard Geographical
Classification Remoteness Area (ASGS-RA) uses population density to
classify regions.'® The second system is the Modified Monash Model
(MMM) that builds on the ASGS-RA criteria with additional
adjustments for needs and distance to healthcare, secure food, and
affordable housing, and is therefore considered as more
comprehensive.'” The MMM is the preferred system as it accounts for
both population distribution and the socioeconomic status and
determinants of the communities and was applied in this review.

Previous systematic reviews exploring the effectiveness of school-
based PA interventions in adolescents have shown diverse findings,
including a 2.6-minute increase in physical education lessons and an
83-minute increase in total weekly PA.*° Physical education lessons
have resulted in increased moderate to vigorous PA .2 Most of the
studies included in these reviews were from urban areas,'""*
demonstrating limited evidence in rural and remote areas.

The disparities in rural schools have been highlighted in a recent
systematic review.? Barriers to participation by students at rural
schools include fewer opportunities for PA and sport after school,
social isolation, fewer resources, and significant distances to resources
for PA such as ball fields and community centres.” A previous review
by Pfledderer, Burns® that included five rural studies, four of which
does not meet the MMM classification for rurality. This review® only
reported school-based programs and did not include community and
grey literature.

In summary, despite the benefits of PA, PA declines at a
disproportionate rate among adolescents living in rural areas
compared to those living in urban areas.”® Effective strategies and
interventions targeting rural-living children and adolescents,
especially girls, is needed. The majority of systematic reviews have
focussed on urban areas with little research into adolescent PA in rural
areas. Therefore, the aim of this systematic review was to collate
community-based PA interventions among youth living in rural areas.

Methods

We conducted a systematic review of community-based PA
interventions in rural living youth following the PRISMA guidelines.**
The review was registered with PROSPERO (CRD42020199001,
registered 15/08/2020).

Search strategy

Literature searches were conducted in the following electronic
databases: EBSCOHost Megafile (includes but not limited to APA
Psychinfo, CINAHL Ultimate, and SPORTDISCUS), PUBMED,
SCIENCEDIRECT, Cochrane Library, and Google Scholar from inception
to September 2023. Search terms used included PA or sport or
exercise, youth or adolescent not child, rural or regional or remote,
overweight or obese, cognitive or academic, social or school attendance
or psychological, as well as known synonyms. Keywords were entered
into each database using the population, intervention, comparison,
and outcomes framework. Grey literature and unpublished program
searches were conducted via HealthinfoNet.'* Forward and backward
citation tracking was also conducted .'*

Geographic classification systems

The Australian MMM was used as the inclusion criteria for remoteness
(Table 1). The geographic characteristics of kilometres from regional
centres and access to services was used to categorise the MMM level
(MM4 categorised as within 10-kilometres road distance from a town
with a population between 5000 and 15 000) ."° This model was
applied to all studies, both those from Australia and those from other
countries. For non-Australian studies, the authors were contacted via
email to obtain geographic location and resourcing information such
as access to housing, food security, and health care. This information
was then used in conjunction with distance to main highway and
regional centres, as well as the locations socioeconomic index.

Inclusion criteria

Inclusion criteria were (i) participants aged 10-18 years, (ii) PA
intervention (any research design), (iii) region identified as rural and
or remote MMM 3-7 (Table 1), and (iv) published in English. Grey
literature reports and unpublished programs were included if
undertaken in Australia at any stage until September 2023 and were



CHRONIC DISEASE PREVENTION AND CONTROL 3

Table 1: Description of the Modified Monash Model classification area.

Modified Monash Description

Category

MM 1 Metropolitan area: Major cities accounting for 70% of Australia’s population. All areas categorised ASGS-RA 1

MM 2 Regional centres: Inner (ASGS-RA 2) and outer regional (ASGS-RA 3) areas that are in, or within a 20-km drive of a town with over 50,000 residents

MM 3 Large rural towns: Inner (ASGS-RA 2) and outer regional (ASGS-RA 3) areas that are not MM 2 and are in, or within a 15-km drive of a town between 15,000 to 50,000
residents

MM 4 Medium rural towns: Inner (ASGS — RA 2) and outer regional (ASGS-RA 3) areas that are not MM 2 or MM 3, and are in, or within a 10-km drive of a town between
5,000 to 15,000 residents

MM 5 Small rural towns: All remaining Inner (ASGS — RA 2) and outer regional (ASGS-RA 3) areas. Islands that have an MM 5 classification with a population of less than
1,000 without bridges to the mainland will now be dlassified as MM 6

MM 6 Remote communities: Remote mainland areas (ASGS-RA 4) and remote islands less than 5 km offshore. Islands that have an MM 5 classification with a population of
less than 1,000 without bridges to the mainland will now be classified as MM 6

MM 7 Very remote communities: Very remote areas (ASGS-RA 5) and all other remote island areas more than 5 km offshore

Abbreviations: ASGS-RA = Australian Standard Geographical Classification Remoteness Area; MM = Modified Monash Model Classification.

subject to all other inclusion criteria. International grey literature was
not searched due to the absence of a single repository of sources.

Screening and selection

Retrieved titles, abstracts, and full-text articles and were reviewed for
eligibility by two reviewers. A third reviewer was available for
consultation in the event of disagreements; however, this was not
required.

For grey literature, if further data were required, the program
coordinator was contacted in the first instance via email to obtain
data and verify information. If there was no response, 2 more follow-
up emails (a week apart) were sent, followed by 2 telephone calls (a
week apart). Reports with Incomplete data were excluded.

Data extraction

One reviewer undertook the data extraction, which was checked by a
second reviewer. Data extraction was documented in structured
template using Excel (Microsoft). Data extracted included author,
publication year, study design, sample size, participant characteristics,
description of intervention, control group (if included), and primary
and secondary outcomes.

Outcomes of interest

PA participation included mode, duration, frequency, intensity,
academic performance outcomes such as test results or cognitive
measures, and body composition. Further adverse events, reasons for
withdrawal from PA program, feasibility, and sustainability were
collected.

Quality assessment

Study quality and risk of bias was assessed using the Mixed Methods
Appraisal Tool (MMAT).?> Two authors independently assessed all
studies for quality and risk of bias and reviewed results. A third
reviewer was available for adjudication of discrepancies; however, this
was not required.

Results

Of the 11802 articles identified, 11346 were from database searches.
Grey literature searches including 451 were found in the Australian
Indigenous HealthinfoNet. An additional 5 were included from
citation checking. There were 11739 articles remaining after

duplicates were removed. After initial screening, 11642 articles were
removed based on title and abstract. The remaining 97 articles were
screened in full text, and 91 were excluded. Six studies met eligibility
criteria (see Figure 1) after all screening was completed.

These articles had diverse objectives and outcome measures, and
consequently, a quantitative analysis and meta-analysis was not
conducted.

Quality assessment

All papers were appraised using the MMAT.?> Of the MMAT questions
asked, the screening questions and quantitative non-randomised
ones were answered. The quality of all studies was graded as poor
because none scored ‘yes’ on all five MMAT measures.

Research designs

There was one quasi-experimental®® study, and 4 studies had
pre—post designs?’ > (Table 2). Awotidebe, Monyeki,*® Akiyama,
Gregorio,”® Manley and, Cowan>° reported that they had a control
group; however, Akiyama and Gregorio,*® provided no information on
the control group’s activities. The 3 remaining studies did not have

control groups (see Table 3).7/2%3!

Study population

There were 1105 participants in the included studies (range: 12 — 430
participants per study). Studies were conducted in Australia ,*’"
Germany ,*® Philippines ,*° United States of America ,*° and South
Africa % (Table 2). Four studies were conducted in MM3 areas
(Table 1). One study was spread across MM 3-5 areas. One study was

conducted in an MM 6 area.

The grey literature searching returned one report only of the Sporting
Chance Program.®' This program reported implementation within 143
schools; however, the total number of adolescents participating was
not reported. The Sporting Chance Program encompassed several
programs including Clontarf Academy (Clontarf Foundation) and
Sport for Life (Stride Foundation).

Physical-activity interventions

Duration of the interventions ranged from 3 days to 12 months
(Table 2). Sport-related activities were utilised as the intervention in
four studies,”®?’???! pedometer intervention was utilised as the
fifth,*® and the final study involved hiking .*®
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Figure 1: PRISMA flow diagram showing systematic approach to literature review.  Abbreviation: PRISMA = Preferred Reporting Items for Systematic Review and Meta

Analysis.
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Soccer

The effects of a 12-week sport-based HIV prevention program on HIV
risk and self-efficacy in high school students was investigated by
Awotidebe and Monyeki.?® This sport for development intervention
took place in an MM 3 area and comprised 430 participants aged
13-18 years; 50.4% were female. The intervention included the
‘Grassroot Soccer Skillz' curriculum comprising of 11 soccer-based
practice sessions and discussions about HIV and AIDS, peer pressure,
awareness of gender roles, sexual-risk awareness, stigma,
discrimination, and counselling. All sessions were delivered by a
trained peer educator. The control group participated in a sport
activity once a week but did not receive any of the educational
sessions.

Self-reported outcomes related to sexual behaviour, HIV knowledge,
self-efficacy, peer influence, sexual communication and negotiation
skills, and time perspective inventory were collected. These data were
collected before and immediately after the intervention and again at
16 weeks after the intervention. The intervention group had
significantly higher self-efficacy scores at 16 weeks than the control

group (B = 0.26, p = 0.018, odds ratio: 1.43 [95% confidence interval:
1.07-1.92]). Over the 12-week intervention, there were no significant
changes in sexual behaviours; however, participants reported getting
tested for HIV more often. Similarly, HIV knowledge (effect size [ES]:
0.45, p < 0.000), self-efficacy (ES: 0.09, p < 0.02), and negotiation skills
(ES: 0.07, p < 0.02) improved significantly in the intervention group,
with no changes in the control group. Despite the positive effects in
self-efficacy, no significant impact was found to risky sexual
behaviours. PA outcomes were not measured.

Volleyball

Akiyama and Gregorio®® aimed to use volleyball activities to increase
at-risk adolescents’ personal and social development, especially self-
esteem. The Mastery Approach to Coaching education program
included training and intra-school competition, in addition to training
school leaders and teachers to become coaches. There were 293
students (56.7% female) enrolled, and their mean age was 16.6 years
(£1.61). The 2-month intervention comprised of volleyball activities 1
hour a day, for 4 days a week. Self-esteem was measured using the
Rosenberg Scale before and after intervention. Self-esteem improved



Table 2: Rural physical activity intervention.

Author
Year

Awotidebe, A.
Monyeki, A. Phillips, J.
Lens, W.

2014

Akiyama, T. Gregorio,
E.R. Kobayasji, J
2018

Manley, D. Cowan, P.
Graff, C. Perlow, M.
Rice, P. Richley, P.
Sanchez, Z.

2013

Mutz, M. Muller, J.
2016

Macgregor, C. Mann-
Yasso, M. Wallace, S.
Savage, S. Signal, T.
2015

Australian Council for
Educational Research
for Department of
Educational,
Employment and
Workplace Relations.
201

Location

South
Africa
MM3

Philippines
MM3

USA
MM3

Germany
MMé

Australia
MM3

Australia
MM3-5

Participants
N = 430 (250
Intervention)

N = 293 (Female = 166,
Male = 127)
Intervention = 51

N = 116 (Intervention
29)

N = 12 (5 female, 7
males)

254 (59.3% male)

143 schools

Control

180

242

9 available for
repeated measures
analysis

Age

13-18 years

16.6 years old

(SD = 1.6)

116 (SD =
0.71)

14 years

1015 years

1018 years

Setting

School and
community

School

School

School

Community

School

Intervention

Soccer
D = 12 week

Volleyball

D = 8 week

F =1 hour a day/4
days a week
Physical activity

D = 12 weeks

Physical activity
D =9 days
F = 8 hours/day

Multisport
D = 3-5 days

Multisport

Outcome Measure

Self-
efficacy
P =001
OR: 1.43

Intervention:

B = 1474
+2.88,
P = 1554
+2.09.
Control
B = 15.13
+222,
P = 15.67
+ 213

£S =026
p=0.188

Mental health

Self-esteem p = 0.02

Stress

ES =-0.66 p = 0.022
Wellbeing

ES = 0.58 p = 0.034

Self-report school
attendance and self-
confidence: r = 0.23
p = 001

Academic Physical Aerobic
activity fitness
Step count 1-mile walk
Intervention:  test
B = 8963.8 = Intervention:
2880.4, B = 46.79
P =76445+ + 1091,
23313. P = 4957
Control: + 9.80.

B = 112974  Control:

+ 34098, B = 5179

P =10765.0 =+ 13.06,

+ 34894. P =514
+ 12.82.

Positive shift towards
higher agreement 6
out of 8 questions

Increase school
attendance 11.5%
girls

15.4% boys

BMI

RBMI

Intervention:

B = 130.18 + 29.%,

P = 120.45 + 35.70.
Control:

B = 11699 + 2637, P =
114.07 + 25.68.

Abbreviations: MM = Modified Monash Model Classification; D = Duration; F = Frequency; B = Baseline; P = post-12-week intervention; BMI = body mass index; SD = standard deviation; OR = odds ratio; ES =

effect size.
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Table 3: Mixed Methods Appraisal Tool.

Category Methodological quality criteria  Awotidebe, A.  Akiyama, T.  Manley, D. Cowan, P. Mutz, Macgregor, C. Mann-  Australian Council for Educational
of study Monyeki, A. Gregorio, Graff, C. Perlow, M. Rice, M. Yasso, M. Wallace, S.  Research for Department of
designs Phillips, J. ER. P. Richley, P. Sanchez, Z.  Muller, Savage, S. Signal, T.  Educational, Employment and
Lens, W. Kobayasji, J J. Workplace Relations.
Screening S1. Are there clear research Y Y Y Y Y Y
questions questions?
(for all $2. Do the collected data allow to Y Y Y Y Y Y
types) address the research questions?
3. 3.1 Are the participants Y Cannot tell Y Cannot Y Y
Quantitative  representative of the target tell
non- population?
randomised 3 Are measurements appropriate Y Y Y Y N N
regarding both the outcome and
intervention (or exposure)?
3.3 Are there complete outcome Y Cannot tell N Y Y N
data?
3.4 Are the confounders accounted N Y Y N N N
for in the design and analysis?
3.5 During the study period, is the N Y Y Y Y Cannot tell

intervention administered (or
exposure occurred) as intended?

significantly in the intervention group with no changes in the control
group. Consequently, the authors suggested sport intervention could
improve self-esteem in at-risk groups. PA outcomes were not
measured.

Multisport

The Indigenous Youth Sports Program?’ aimed to investigate the
impact of PA and the Indigenous Youth Sports Program on
Indigenous Australian students’ perception, beliefs, and views on
higher education. Indigenous Australia students (n = 253) living in
MM 3-5 locations, mean age: 11.5 years (£1.1), with 40.7% being
female, volunteered to participate. The program was sports-focused;
however, students also participated in cultural activities (dance and
storytelling). The primary outcome of this study was whether
participants aspired to tertiary education. The study found significant
improvement in questionnaire scores towards (a) likely to attend
school regularly, (b) doing sufficiently well to attend tertiary
education, and (c) shown interest in continuing education. The
authors concluded that sport could be used as a strategy to increase
engagement and participation in education. This in turn might
increase employment opportunities and enrolling in tertiary studies.

The Sporting Chance program?' is a multicomponent program that
aims to encourage school attendance, strengthen engagement with
learning, and increase school retention up to year 12. This program
used different sports to achieve its objectives. Students aged from
10-18 years from 143 schools participated in the program. Both
female and male Indigenous Australian students are included;
however, there was no information on the number of participants
enrolled. Eighty-five percent of the girls participating in the Sporting
Chance program reported attending school nearly every day and
96.5% compared to 85% by those who did not participate. Boys
reported a 15.4% increase in school attendance. The study also
showed a positive correlation between self-reported school
attendance and self-confidence (r = 0.23, p = 0.01). PA outcomes
were not measured.

Pedometer

The aim of the study was to examine the effectiveness of a school-
based pedometer intervention in improving self-efficacy, PA, body
mass index, and aerobic fitness.>* The study comprised of 116
participants; however, only 29 participants completed pre and
post—data collection. The main intervention component was to
include an additional 10 minutes of walking- and jogging-based
activity during physical education class. Participants wore a
pedometer for 12 weeks and steps taken, aerobic fitness, and self-
efficacy were measured at baseline after the 12-week intervention.
Self-efficacy improved by 0.75 in the intervention group in
comparison to 0.5 in the control group. Daily step count decreased by
approximately 500 steps, and there were no other improvements in
the other outcome measures.

Hiking

The effects of a 9-day hike on adolescent mental health and
subjective wellbeing (SWB)*® was assessed in 12 participants. Self-
reported stress, self-efficacy, mindfulness, and SWB were measured at
the start and end of the hike. There were significant reductions in
measures of stress (d = -0.66, p = 0.022) as did SWB (d = 0.58, p =
0.034).”® Minimal improvements were observed in self-efficacy and
happiness scores. However, these equivocal results may be due to the
study being underpowered by a small sample size.

Discussion

Our review demonstrates that previous interventions have used
organised sport as the favoured intervention for youth participation in
rural and remote areas. Some of the interventions resulted in
improvements in self-efficacy, mental health, and academic
outcomes. However, it is notable that PA was not a primary or
secondary outcome of any of the included studies in this systematic
review. Consequently, changes in PA were not quantified, apart from
one study using pedometers. Future interventions have an
opportunity to measure PA in rural and remote areas.



PA not being measured in rural and remote interventions means we
are unsure whether interventions can influence PA behaviours of rural
living adolescents. The one study®? in this review that measured PA
found no improvement to PA in rural-living youth. The global “sport
for development and peace” sector has been using PA in rural and
remote areas with a primary focus of social development and to
reduce poverty. There is a current motivation amongst policy makers
to increase the quality of “sport for development and peace”
programs to increase promotion as an effective approach to increase
PA and international development.®* A study into play streets in rural
areas found the activity-engaged participants in PA however
highlighted they did not measure total PA; the limit was unknown.*
We recommend that where an intervention includes PA or sport as
part of the program, habitual levels of PA are included as an outcome
measure.

Rural and remote PA interventions have a varied design due to access
to PA facilities and equipment. There is significant evidence of a
positive association between access to recreational and sporting
infrastructure and youth PA.>> Urban dwelling adolescents report
good access to PA facilities and public open spaces, by foot, bike, or
public transport.>® Urban youth are more likely to participate in PA if
facilities and open spaces are close to schools, shops, and city
centres.>® An Australian study found parents’ reports of good sporting
facilities nearby were associated with higher self-reported walking or
cycling in adolescents.?” In rural areas, adolescents report a lack of
access to PA facilities and poor transportation. The impact of the lack
of access to facilities is exemplified by the poor rates of PA in rural-
living adolescents, particularly as they age.”® The true influence of PA
interventions is however unknown as there is little published
evidence measuring objective PA outcomes in rural areas.

Our results suggest that schools are the most frequently used setting
for interventions in rural locations. Schools have been proposed as an
ideal setting to increase PA;*® however, research into older
adolescents (15-19 years) is limited.*® School sport has previously
been used as an intervention model for mental health and social
wellbeing programs for adolescents living in rural areas.> Long
waiting periods for health professional service, few health providers,
cost, transportation, stigma, and stoicism are drivers to rural
adolescents’ poor mental health.*° Due to poor-access school sport,
sporting clubs and community organisations have been used as a
critical substitute for support networks for young people living in rural
locations.>® There is emerging literature to support the effectiveness
of school-based PA for improving time-on-task classroom-based
behaviours.*'*?

High-intensity interval training (HITT) has recently emerged as a novel
and time-efficient model for promoting PA in schools .**> HITT may be
considered as a possible intervention design to improve PA in rural
and remote areas.”*** A recent Australian study”* reported an
increase in cardiorespiratory fitness of adolescents after 6 months by
implementing teacher-led high-intensity interval activity breaks
during school time. Aiming to increase cardiorespiratory fitness,
models have been developed such as increasing quality and intensity
of physical education lessons, changing school environments to
promote activity, and creating opportunities for PA breaks through
lesson time.** Collated evidence from PA interventions conducted in
urban and rural areas resulted in modest increases in habitual levels
of PA in urban areas.” Little improvement was seen in rural school-
based interventions.

CHRONIC DISEASE PREVENTION AND CONTROL 7

Self-efficacy was the main outcome in three of the studies in our
systemic review. Our results demonstrated PA has a positive effect on
self-efficacy of rural living adolescents.?®*° Previous findings in
adolescents suggest a small and insignificant effect of PA on self-
efficacy (0.29 [95% confidence interval = 0.07, 0.52]).° A
comprehensive review, with a majority of cross-sectional studies, into
PA correlates in adolescents found that its impact on self-efficacy was
uncertain.*® However, a more recent review reported that changes in
self-efficacy were directly related to changes in adolescent PA.*
Evidence from Lubans and Foster * suggests that interventions with
the aim to increase PA should target self-efficacy using appropriate
strategies such as the use of PA in conjunction with peer support and
outcome expectancy.

Our review found sport as the favoured intervention type. Sport has
previously been used to generate positive community identity and
cohesion in indigenous communities.*® Australian Indigenous
adolescents reported that they enjoyed participating in sport and had
greater self-confidence.*® Sports team membership was associated
with higher levels of PA in Non-Indigenous Australians but not among
Indigenous Australians.”® Macniven and Hearn®® reported the reason
for this might be racial stereotyping in sport and claimed the
assumptions of the positive effects of Indigenous sport programmes
(such as Macgregor, Mann-Yasso,”” and Australian Council for
Educational Research ') may have been overstated.’®' Targeted
programs specific to community aiming to create equity in access to
health in all populations may return a greater adoption of healthy
behaviours.

There is a maldistribution of research towards urban areas.
Interventions in rural areas have yet to show a positive long-term
effect on adolescent PA. Current funding mechanisms in rural
Australia focus predominantly on chronic-disease treatment in adult
populations. Macniven and Canuto®” theorised the cause of this is
upstream public policy that aims to reach the greatest number of
people, which is likely to have the greatest impact on the population.
Further, the lack of consistency of how to classify rural areas has
demonstrated a gap in repeatability, scalability, and long-term
feasibility of program development.” Rural classification is the
foundation for allocation of resources by state and federal
governments. The strength of the MMM to form the basis of analysis
and program development as it highlights areas that have both a
critical mass of population and differing levels of socio-economic
background.”® Decisions about resourcing have significant
ramifications for the amount of spending in the region as well as the
wellbeing of the rural populations.>

Strengths

The strengths of this study include the use of the MMM to help
characterise degrees of rurality. This has enabled more transparent
reflection of the interventions access to resources.'® The inclusion of
both published literature and online and grey sources has enabled a
more comprehensive review of the PA of rural-living adolescents and
enhanced the scope and completeness of the review.

Limitations

The main limitation of this systematic review is the small number of
participants in the studies that met the inclusion criteria, together
with the diverse variation in the outcomes assessed. Many of the grey
literature sources were not included in the review due to a lack of
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responsiveness from the program managers or insufficient data
collected. Improvement in data collection of community programs
will enable formal evaluations of grey literature to occur. The small
number of eligible studies included reported a small number of
participants and demonstrated poor quality.

Conclusion

The main finding from our systematic review was that measures of PA
were not assessed. These studies measured diverse outcomes and
found that PA interventions have a positive influence towards mental
health and self-efficacy. Sport-based interventions in a school setting
are the predominant intervention component for rural-living
adolescents. The lack of studies meeting inclusion criteria in this
systematic review underscores the importance for developing and
evaluating PA interventions for adolescents living in rural areas.
Future interventions must address the participation in PA in rural
areas, particularly when infrastructure and support programs are
absent. Consequently, the overall effectiveness of PA interventions
among adolescents living in rural areas is still unclear.

Practical implications
« Highlights the need for measurement of PA outcomes in
interventions targeting rural-living adolescents.

« Highlights the need for research to utilise a standardised measure
of rurality.

« Sport-focussed interventions linked with a school or community
organisation more likely to be sustainable and effective for
improving PA in rural-living adolescents.
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