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Abstract

Background: This paper is based on a report commissioned by the South
Australian Health Department to undertake a literature review identifying key
physical activity interventions in “different’ populations. This paper presents
the findings from the literature surrounding youth from early childhood
through to adolescence only.

Methods: We conducted a comprehensive literature search using the
following online academic databases: Proquest, Informit, Blackwell Synergy,
Sage Publications, CINAHL and Cochrane. The search targeted peer-
reviewed articles, systematic reviews and evaluations. Each search used the
term ‘physical activity and’, using the Boolean ‘or’ exercise. Using the
Boolean ‘and’ combinations of the following words were added: low
socioeconomic position ‘or’ low socioeconomic status, culture, intervention,
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health promotion, evaluation, strategies, South Australia, Australia. We also
reviewed Australian government websites.

Results: There are myriad reasons for the success or failure of physical
activity interventions for youth ranging from parental influences, gender and
age, culture, socioeconomic status, and social and physical environments.

Conclusions: Multi-faceted approaches to interventions are required to
achieve optimal outcomes for youth from early childhood through to
adolescence. School provides an ideal site to engage students in physical
activity. However “curriculum-only’ strategies do not work. Engaging parents
in the interventions will heighten the probability of success.

Introduction

International epidemiological evidence from the past two decades has consistently
identified physical activity as a major modifiable risk factor in the reduction of
mortality and morbidity from many chronic, non-communicable and potentially
preventable diseases (Bauman, Owen and Leslie 2000; Stephenson et al. 2000;
World Health Organization 2004). Such diseases place a huge economic burden on
health services and inflict considerable costs on society (World Health Organization
2004). In Australia it is estimated physical inactivity is responsible for
approximately 8000 deaths per year (Mathers, Vos and Stevenson 1999) and the
impacts on the direct costs of health care are estimated at in excess of $400 million
and rising, indicating a significant burden of disease as well as substantial economic
burden to the Australian population (Stephenson et al. 2000). If indirect costs such
as lost employment time and social impacts were also considered this figure would
be much greater (Bauman et al. 2002). Evidence suggests that physical inactivity
ranks second behind tobacco in contributing to mortality and morbidity in Australia
and in turn the need for control to prevent disease (Mathers et al. 1999; Stephenson
et al. 2000). This raises concern about the connection between inactivity and health
risk while highlighting the importance of physical activity as a public health priority
for health promotion and disease prevention.

In Australia, there is universal interest in increasing levels of participation in
physical activity at a population level (Egger et al. 1999; World Health Organization
2004). Socioeconomic circumstances and disadvantage shape and constrain
available options to participate in physical activity (Short 2004). Of all of the
identified areas of health risk associated with physical inactivity, those within low
socioeconomic and disadvantaged groups are more likely to be affected (Egger et al.
1999; Jury et al. 2006). Developing interventions and strategies that target groups at
greater risk is vital. Identifying environments and determinants that have a positive
or inhibiting impact on physical activity outcomes is important (Burton et al. 2007).
The challenge for policy makers is to create and maintain effective practice based on
evidence to ensure that best-practice interventions are implemented in an effort to
encourage an increase in activity for all ages and circumstances (Bauman et al.
2000). In addition, physical activity trends must be continually monitored, and
interventions in place evaluated to assess effectiveness to determine future direction
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that responds to appropriate need (Bauman, Ford and Armstrong 2001; Bauman et
al. 2002).

The initial aim of this commissioned research for the South Australian Department
of Health (Drummond, Drummond, Dollman and Abery 2008) was to provide a
definition of physical activity, identify physical activity trends of Australian children
and adults, and outline potential approaches to physical activity interventions. More
specifically the research was designed to investigate physical activity interventions
in ‘different’ populations. In particular, low socioeconomic and disadvantaged
groups were investigated as they represent an area where limited knowledge is
available and specific interventions are rare. Childhood and adolescence has been
identified as a key area of focus in this paper as these areas were noted in the
literature as being pivotal to long-term health and an area in which physical activity
interventions require clarity.

In this paper we will provide a thematic presentation of the findings from the
extensive literature review on physical activity and physical activity interventions
among children and adolescents from low socioeconomic and disadvantaged
populations. Our recommendations will inform future intervention.

Methods

We searched the following databases, targeting peer-reviewed articles, systematic
reviews and evaluations between January and July 2008: Proquest, Informit,
Blackwell Synergy, Sage Publications, CINAHL and Cochrane. We also viewed
Australian government websites to access statistics, policy guidelines and initiatives
targeting physical activity. Using the Boolean method, ‘and’ combinations of the
following words were added: low socioeconomic position ‘or’ low socioeconomic
status, culture, intervention, health promotion, evaluation, strategies, South
Australia, Australia. Inclusion criteria were as follows: low socioeconomic and
disadvantaged groups; physical activity in conjunction with other lifestyle issues
such as nutrition and obesity; physical activity a primary focus or where physical
activity was measured independently of other factors; physical activity patterns and
trends within South Australia and Australia; physical activity interventions; and
literature published in the last 10 years. We sought a global picture when
investigating interventions and we considered papers on countries with a similar
culture and socioeconomic status to Australia and published in English. Each paper
was independently screened by two people to determine if it met the inclusion
criteria (Salmon et al. 2007). We subsequently conducted manual searches of the
reference lists of suitable retrieved articles. This approach proved most beneficial in
identifying key researchers and interventions in the areas of interest and as a result
the literature search proved to be an ongoing process.

Results and discussion

Within the larger review, we used 114 articles. We explored influences on physical
activity throughout the lifespan within the context of socioeconomic status, culture
and disadvantage. For the purpose of this paper, we have identified themes and we
discuss the correlation between physical activity, socioeconomic status and culture
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in relation to youth from early childhood through to adolescence only. We
highlighted interventions that encourage physical activity among these groups. We
have included subthemes such as environment, settings and policy where
appropriate.

Physical activity of infants and pre-school children

The review found no specific Australian recommendations for minimum activity
levels for pre-school children (i.e. under 5 years of age). However, it is suggested
that opportunity for movement is provided and encouraged to develop sensory and
motor skills (Department of Health and Ageing 2004a). Early childhood is a time to
promote behaviours that follow through childhood (Campbell and Hesketh 2007).
While there is limited evidence around physical activity trends in infancy and early
childhood, research indicates that physical activity levels are likely to decline
throughout childhood (Salmon et al. 2005). Sedentary behaviour is an area of
concern. American data (Campbell and Hesketh 2007) indicates that 17 per cent of
0-11 month and 48 per cent of 12-23 month old children in the US watch more than
two hours of television daily with the proportions increasing as children become
older. Children of this age are unlikely to turn on the television themselves,
therefore educating parents about the benefits of decreased viewing time and
replacing it with activity is vital. Kahn et al. (2002) concur, claiming that family is
the primary behavioural influence on young children. The home environment is
pivotal with young children as they are not usually in control of decisions regarding
behaviour (Ferreira et al. 2006).

Interventions

While pre-school children have been included along with other age groups in some
studies of physical activity interventions, we only found one recent review relating
specifically to children five and under. Campbell and Hesketh (2007) conducted a
systematic literature review investigating dietary and physical activity patterns and
sedentary behaviours among zero to five year olds. Of the nine studies reviewed
citing evidence for this age group, five incorporated the promotion of physical
activity and/or reduction in television viewing. All of these studies were American.
The studies were conducted in a variety of settings including home, groups, primary
care and childcare. Many targeted low socioeconomic groups or at-risk families,
with one study focusing on highly educated and employed families. The design of
the studies varied yet all used multiple strategies incorporating education, support
and literature (Campbell and Hesketh 2007). All showed some effectiveness in
increasing physical activity and reducing television viewing of not only the children
but also the parents. Changes in the behaviour of the children were influenced by
improved parenting skills and competencies gained through education, support and
repetition of the messages.

Summary

Early childhood provides an ideal opportunity to develop lifestyle behaviour
strategies that potentially carry on throughout childhood (Campbell and Hesketh
2007), although this cohort is understudied. Enhancing parental skills not only
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benefits the child but also the parent. Due to the paucity of evaluated interventions
in this age group it is an area that warrants further investigation.

Children and adolescents

Being physically active may be assumed as a primary characteristic of childhood
(Raudsepp 2006). Australian guidelines recommend children and adolescents
partake in 60 minutes to several hours of moderate to vigorous physical activity
daily (Department of Health and Ageing 2004a, 2004b). Variation in research
methods, definition of what constitutes physical activity and lack of baseline data
make it difficult to determine changes in physical activity trends accurately
(Dollman and Pilgram 2005). Despite mixed evidence as to whether some physical
activity levels have declined (Dollman and Pilgram 2005; Salmon et al. 2005) or
increased (Okely et al. 2008) in Australian children and adolescents over time,
current trend data suggest inactivity levels are still significant (Australian Bureau of
Statistics 2006; Spinks et al. 2006; Trost 2005). In addition there is concern about
the use of electronic media during the leisure time of children and youth. Children
who spend more than the recommended two hours a day using electronic media are
most likely not to meet physical activity recommendations (Spinks et al. 2006). As
Spinks et al. (2006) have suggested, one potentially replaces the other. Although, in
contrast, Harrison et al. (2006) found that an intervention that was unsuccessful in
reducing television viewing was still able to increase physical activity patterns in a
study of Irish primary school children. This indicated that screen-based activities
may not necessarily replace physical activity.

Participation in physical activity by children and adolescents is affected by many
factors. The following is a thematic analysis of these factors found throughout the
literature.

Parental support

Parents are fundamental to organising, funding and supporting involvement in
physical activity for children and adolescents (Raudsepp 2006). Potential difficulty
arises when, due to family structure, neither parent is able to share leisure activities
with their children (Martin et al. 2005). Social and financial support may vary
between single and two-parent families (Raudsepp 2006). Time constraints further
impact on the opportunity to encourage children and adolescents to participate in
physical activity where work commitments encroach on available leisure time,
particularly in single-parent families (Martin et al. 2005). Brunton et al. (2005)
found that support and encouragement from parents facilitated physical activity in
children and also the effectiveness of interventions (Ferreira et al. 2006).

Parental involvement in physical activity

Past research has suggested that parents’ activity patterns are reflected in the levels
of children’s activity (Fogelholm et al. 1999). However, research conducted by
Martin et al. (2005) and Ferreira et al. (2006) identified a shift in this view with
parental involvement in physical activity no longer being influential in the uptake of
physical activity in children. This could be due to changes in family dynamics in
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recent years. Where there is less shared family time for physical activity the role of
parent modelling is diminished.

Gender and age

Recent South Australian data support the premise that boys under 15 years of age
are more likely than girls to participate in physical activity (Salmon, Telford and
Crawford 2004; Trost 2005) but are also more likely to spend more than the
recommended two hours per day on screen-based activities (Jury et al. 2006; Salmon
et al. 2004). Childhood represents a critical stage of development and therefore a
vital time to influence attitudes and behaviour (Dzewaltski, Estabrooks and Johnston
2002) that may have an impact throughout life (Telama and Yang 2000). This is also
a valuable time to promote physical activity as it has been found that physical
activity declines as children reach adolescence (Booth et al. 2002; Salmon et al.
2004; Trost 2005). Adolescence represents a stage of life when interventions
associated with physical activity are vital. It is important to determine potential
barriers and motivators to physical activity participation.

Culture

There is very little published research on the effect of culture on physical activity in
Australian children and adolescents (Wilson and Dollman 2007). Attitudes to
physical activity vary within cultures including gender (Centre for Culture, Ethnicity
and Health 2006), parental support, and importance in relation to other activities
such as academic success (Wilson and Dollman 2007). Further investigation in this
area could provide valuable insight into suitable culturally specific interventions.

Socioeconomic status

Research suggests a higher prevalence of obesity among low socioeconomic status
children (Dollman and Pilgram 2005; Salmon et al. 2005); however, there are mixed
theories on the impact of socioeconomic status and participation in physical activity
by children. While some research indicates variation between socioeconomic status
and physical activity participation (Salmon et al. 2005) other research shows no
significant correlation between socioeconomic status and physical activity patterns
in children and adolescents (Martin et al. 2005; Raudsepp 2006; Spinks et al. 2006).
Research conducted by Spinks et al. (2006) found that children from low-income
families were more likely to walk or cycle for transport. Salmon et al. (2005) also
found that children attending schools in low socioeconomic areas were more likely
to walk to school than those in high socioeconomic areas. Similar results were noted
in a South Australian study (Harten and Olds 2004). The impact of socioeconomic
status could vary between general physical activity and organised sport where
ongoing costs are required. Age of children may also impact on socioeconomic
restrictions. Informal physical activity is often appropriate for younger children
whereas as they grow older preference may be directed to more organised activities
that involve financial cost (Ferreira et al. 2006). Jury et al. (2006) found that
children in South Australia living in higher socioeconomic areas engaged in more
organised sport than those from lower socioeconomic areas. Potential barriers
suggested by Boshoff et al. (2007) that are likely to have a greater impact on
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children of low socioeconomic status include: cost of organised sport, safety,
restricted means of private transport and limited access to facilities (Boshoff et al.
2007; Chinn et al. 1999). In a recent South Australian survey Jury et al. (2006) also
found a relationship between children spending more than two hours per day
involved in screen-based activity and living in low socioeconomic areas. This is
supported by subsequent research conducted by Dollman et al. (2007).

Environmental settings

Understanding environmental factors that facilitate or restrict physical activity for
children and adolescents is vital in developing effective intervention strategies
(Ferreira et al. 2006; Wilson and Dollman 2007). The family and home environment
are instrumental in influencing physical activity: family structure, parental support
and the home setting potentially encourage or inhibit physical activity (Salmon et al.
2004). The home environment is changing, particularly with regard to outdoor play
spaces (Dollman, Norton and Norton 2005). Access to opportunities for physical
activity such as having a yard (Brunton et al. 2005) and outdoor play equipment
increases opportunities to be active (Ferreira et al. 2006; Spinks et al. 2006). As
Dollman et al. (2007) argue, there is a need for further research to investigate
physical and social characteristics of the home environment and its impact on
physical activity in children.

Proximity of facilities and services, street design, housing density, availability of
public transport, safety, traffic and accessibility to pedestrian and bicycle facilities
all play a significant role in physical activity opportunities (Brunton et al. 2005;
Centre for Disease Control and Prevention 2007; Salmon et al. 2004). Active
transport levels in Australian children are low (Harten and Olds 2004) and this
warrants further research (Bauman et al. 2002). Environmental factors such as safety
and accessible pedestrian and bicycle facilities will support an increase in
desirability of active transport (Harten and Olds 2004).

School settings

Schools provide an ideal opportunity to provide health education principles and
support health-promoting interventions (Dollman and Lewis 2007; Dzewaltski et al.
2002) that can be ongoing through curriculum and complement a whole-school
approach (Booth and Okely 2005). Schools are in a position to influence the
attitudes and behaviour of a large proportion of the young population irrespective of
socioeconomic status, gender, culture or disadvantage (Ferreira et al. 2006). School-
based sport and physical activity provides the most opportunity for children and
adolescents to participate in physical activity (Salmon et al. 2004). Most children
and adolescents attend school and schools are able to provide the facilities and
infrastructure needed to promote physical activity (Booth and Okely 2005). Schools
provide an ideal medium to provide knowledge and education. However, there are
many demands on the time spent at school and not all teachers are adequately
trained in teaching physical activity and health education. Education plays a vital
role in intervention programs (Pyle et al. 2006). However, education alone will not
increase physical activity (Egger et al. 1999).
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Cleland et al. (2008) investigated the role of compulsory physical activity within
Australian schools and its association with physical activity levels, fitness and
overweight. Findings indicate that despite enforced physical activity in schools,
outside of the associated benefits of any physical activity, rates of overall physical
activity and fitness were not significantly influenced in childhood or in the long
term. This supports the Dollman and Lewis (2007) premise that schools alone
cannot provide sustainable outcomes in increasing physical activity levels in
children that will last into adulthood (Cleland et al. 2008). Without support outside
of school hours any positive results are unlikely to be sustainable (Dollman and
Lewis 2007).

Summary

Most Australian children and adolescents are physically active; however the
percentage that is not warrants concern. There are many influences on participation
in physical activity for children and adolescents ranging from parental influences,
gender and age, culture, socioeconomic status, and social and physical
environments.

Interventions

We have conducted literature reviews to gain a broad national and international
perspective of physical activity interventions involving children and adolescents and
characteristics that deem them effective. Here we summarise the outcomes of the
discussed interventions. We cannot always identify the strengths, weaknesses and
limitations of each intervention due to inconsistent research design and reporting
methods. For the purpose of this paper we have taken into account any positive
effects that can be further explored.

Several authors (Salmon et al. 2007; Sharma 2006; Timperio, Salmon and Ball
2004; Van Sluijs, McMinn and Griffin 2007) have conducted systematic literature
reviews of physical activity interventions for children and adolescents. We have
chosen these reviews because they provide a thorough representation of Australian
and global interventions. The reviews have encompassed school-based and out-of-
school programs; a variety of settings; a diverse range of intervention designs
including one or all of curriculum modification, environmental changes and policy
strategies; varying size and age samples; and consider various socioeconomic
positions. While most reviewed physical activity interventions, the aim of some
interventions included lifestyle issues such as nutrition and sedentary behaviours,
but as physical activity was measured independently they have been included. In
total 163 interventions were reviewed; however, there was some overlap of
interventions between authors. The majority of interventions targeted primary school
children. As Sharma (2006) suggested, this is a time when behaviour can be
influenced to affect future behaviours. However, with current trend data showing
declines in physical activity as children become older there is a need to maintain
interventions and to investigate further the barriers to physical activity in
adolescence. Opportunities to participate in physical activity through increased
facilities, and policy changes that influence environment, school curriculum, after-
school activities and create awareness will support increases in physical activity
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(Okely et al. 2008). A summary relating to interventions around physical activity
targeting youth is in point form below.

Key points from the literature

There is a paucity of research on physical activity trends and interventions
in early childhood.

Learned behaviours in early childhood potentially carry on throughout
childhood; therefore this an ideal time to introduce sound habits and
educate parents.

Improving parental skills benefits the child and the parent.

Multiple strategy interventions that incorporate education, support and
repetition of the messages have proven effective.

Curriculum-only strategies achieve minimal results as they do not take into
account the “bigger picture’.

Strategies that combine curriculum, physical education classes and policy
are highly effective.

Family involvement is beneficial.

The use of physical education specialists within schools attracts and
maintains interest and enjoyment.

Provision of extra-curricular physical activity programs and non-
competitive activities support school-based activities.

Long-term strategies that use repeated messages encourage sustainability of
results.

Interventions are less effective in children of low socioeconomic
populations, in many cases due to a lack of finances.

Boys are more active than girls but participate in more screen-based
activities. Therefore initiatives are needed to promote an increase in activity
for girls and a decrease in screen-based activity for boys.

Adolescence is a time when physical activity levels decline. Therefore this
is an area that requires further investigation to determine barriers and
potential motivators.

Interventions need to encompass interpersonal, intrapersonal and
environmental approaches and consider all socioeconomic variables.
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e School interventions should incorporate a whole-of-school approach
including: curriculum, physical education sessions, policy and
environmental strategies, and involve family.

e There is a need to develop a clear understanding of varying cultural impacts
on physical activity in children.

e There is a need for further research to investigate physical and social
characteristics of the home environment and its impact on physical activity
in children.

e  Further research is required within low socioeconomic and disadvantaged
groups to identify specific barriers to physical activity participation.

Conclusion and recommendations

It is clear from the literature that there is a need for more research into physical
activity interventions in early childhood, in particular for children aged zero to five.
The research that does exist highlights the need for multifaceted approaches that
educate, support and are repetitive in their strategy. Having parents involved in the
intervention and enhancing the child—parent feedback loop is essential to enhance
the success of physical activity interventions as well as community-based capacity
building.

We have identified key areas in which future physical activity interventions need to
be aimed and some of the major issues confronting youth in terms of successful
physical activity interventions. The school environment provides an important site
around which such interventions can take place. However, ‘curriculum only’
strategies do not appear to work. The need to combine curriculum and education
approaches with good quality physical education teachers is paramount. Similarly
the development of extra-curricula and non-curricula school-based physical activity
initiatives provides consistent further exposure to physical activity. It is arguable
that taking a whole-school approach to promoting physical activity is highly
beneficial in endorsing and reinforcing positive physical activity messages that can
be sustained over time. However, schools in lower socioeconomic areas have less
effective results in physical activity interventions irrespective of whole-school
approaches. It is imperative to include parents within physical activity interventions
where possible to enhance the prospect of successful outcomes.

Further research must be undertaken in working with diverse population groups such
as CALD and low socioeconomic groups as these will require their own specific set
of interventions.

Recommendations for future strategies arising from the reviews include the need
for:

e longer term interventions with follow-ups

e appropriately powered studies with adequate sample sizes
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e aspecific focus on physical activity
e studies that target high-risk groups
e studies that are conducted in a variety of specific settings

e culturally specific and appropriate strategies to meet the needs of all
socioeconomic groups

e strengthening of evidence bases through rigorous design

e encouraging children to be active in a variety of ways in and out of school
hours.
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