Influencing children’s health:
critical windows for intervention

Research highlights

About this research

Healthy behaviours are influenced in many ways andin all
contexts of life —at school, work, home and in neighbourhoods.
They may be helped or hindered by such things as individual
perspectives of parenting practices, ideas about safety, and
urbandesign. Thisresearch focuses on understanding the

roles of these factors during key life transition periods, such
asthatbetween childhood and adolescence and therefore
representscritical windows of opportunity forintervention.
Better understanding of these influences and how they interact
over time will help toidentify ways toimprove population rates
of physicalactivity, healthy eatingand obesity by identifying
important levers for policy and programs acrossarange

of sectors.

Itisworth notingthatthe findingsinthisreportare basedon
studies that can show associations (links) between factorsand
achild’s physical activity or eating behaviour, rather than show
causation.

Introduction

InAustralia, almost onein four children (23 per cent) are
overweight or obese (AIHW 2012). Although the rate of increase
inthe prevalence of childhood overweight and obesity appears
tobeslowing, the current figures still represent 430,000
Australian children aged 5-14 yearswhoare atincreased

risk of short-and longer-term health problems because of
their body weight (AIHW 2012). Modelling estimates that the
proportion of overweight and obese Australian children will
haveincreasedtooneinthree by 2025 (ABS 2013).

Children who are obese are more likely than ather children to
developasthma, type 2 diabetes, cardiovascular conditions
and some cancers. Children who are overweight are more

vichealth.vic.gov.au

In this report

- Key childhood transitions

> | Family environment

- Built environment

- Neighbourhood food environment

-> Facilitating healthy lifestyles

likely than othersto carry their excess weightinto adulthood
(NHMRC 2013a), placingthematincreased risk of many
life-limiting chronic diseases and conditions (AIHW 2012;
NHMRC 2013a). The negative effects of excess body weight
inchildren are not only physical: overweight children may be
subject todiscriminationandvictimisationthatcanleadto
poor relationships, negative school experiences and reduced
psychological wellbeing (AIHW 2012).

Key behaviouralrisk factors for overweightand obesity are
evidentamongAustralian children: fruitand vegetable intake is
oftenlessthanrecommended (ABS 2013; Pearsonetal.2011);
only oneinfive areachieving the recommended hour of physical
activity every day; and fewer than onein three meet the
recommendation for daily screen time limits* (ABS 2013). There
isalsoevidence that unhealthy behaviours tend to ‘cluster’,
meaning that heightened riskinindividualsis likely to be related
tomultiple factors such as TVviewingand unhealthy eating
habits, or to high levels of sedentary behaviour and lower levels
of physicalactivity (Leech et al. 2014).
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KEY TERMS

Active travel

Adiposity

BMI, overweight
and obesity

Childrenand
adolescents

Physical activity

Screen time

Sedentary behaviour

Non-motorised travel between
destinations, such as walking,
cycling, scooting and skate-
boarding (VicHealth 2014).

Overall, the term ‘adiposity’
isusedtodescribe the extent
towhichanindividualis
overweight.

Body mass index (BMI)is used to
indirectly measure overweight
and obesity in the population.
Itiscalculated astheratioof
weightin kilograms divided by
the square of heightin metres
(kg/m?). Adults are classified
asoverweightiftheir BMlis
25.00-29.99 and obeseifitis
30.00 or more. International
cut-off points are used to
determine overweight and
obesityin children, based on
their age and gender

(AIHW 2012).

Inresearch, BMI-z scores are
oftenused. These describe
achild’s BMI with statistical
reference tothe population
average for their age and
gender.

For the purposes of this
summary, generally the term
‘children’ refers to those of
primary school age, while
‘adolescents’are thosein their
secondary schoolingyears.

Any badily movement produced
by skeletal muscles that
resultsinenergy expenditure
(Caspersenetal.1985,p.129).

Time spentusingascreen-
based device suchasa
television, computeror
electronic gaming device
(ABS 2013).

Sitting or lyingdown for
activities, excluding sleeping
(ABS 2013).

Despite theserelationships, the number and complexity of the
factorsaffecting children’s body weight present significant
challengestoreversingthe current trends. Genetics, individual
behaviour, family influence, neighbourhood environments,
socioeconomic statusand other factorsallplay arole. They
influence children’s patterns of physicalactivity, their
sedentary behaviours, eating habits, body weight, and
ultimately their currentand future health and wellbeing.

Figure 1. Overweight and obesity in Australian children
by age group 2007-08

20

15

% 10 B 15.8 FE S 20.0 R——"
5 ,,,,,,,
0
Males Females Males Females
5-12 5-12 13-17 13-17

Years of age
B overweight

Obese

Note: Based on measured height and weight.

Source: Australian Institute of Health and Welfare analysis of the ABS
2007-08 National Health Survey (AIHW 2015)

Setting the course: predictors of
health ‘track’ over time

Longitudinal trends have highlighted the importance of
establishing healthy lifestyle habits and healthy weight early
in childhood: overweightandin particular obesity can become
‘more entrenched and possibly less reversible by the middle-
schoolyears’ (AIHW 2012). Eating patterns, physical activity
levelsand TV viewing habits, as well as body mass index (BMI),
have been shown to ‘track’ within individual children and
adolescentsovertime (Carveretal.2011; Pearsonetal.2011).
This means that while Australian children are,asagroup,
becoming heavier, those who arein the heaviest categories at
ayoungage are likely toremainin those categories, and those
with the least healthy lifestyle habits (in terms of physical
activity and healthy eating) are likely to maintain them. These
trends suggest that targetedinterventions may be required to
‘derail’ unhealthy lifestyle patterns, particularly amongthose
most atrisk.
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Key childhood transitions and
opportunities for intervention

Important childhood transitions can present challenges
to—andopportunities for — maintaining healthy lifestyle
habits. Research indicates that the transition from primary to
secondary-schoolisassociated with significant decreasesin
physicalactivity levels during lunch and recess (Ridgersetal.
2012), outside school hours (Arundelletal. 2013; Cleland et al.
2011), on weekends (Carveretal. 2011; Cleland etal.2011) and
overall (Balletal.2009).

The transition from primary to secondary schoolingis
associated with significant decreasesin physicalactivity
levels during lunchand recess, outside school hours, and
on weekends.

While it has been suggested that sportaccounts for 45% of
children’s activity-related energy use (Active Healthy Kids
Australia 2014), statistics show that children’s involvement
inorganised out-of-school sporting activities declines from
66% amongthose aged 9-11yearsto60%amongthose

aged 12-14 years (ABS 2012). Not surprisingly, increasesin
children’s BMI-for-age (z-score) and the proportion of children
classifiedas overweight or obese have been noted over the
same transitional period (MacFarlane etal. 2009; Timperio et
al.2008a, 2010). Anotherindicator of physical activity levels,
time spent outdoors during the warmer months, also tends
todecreaseandisassociated with higher rates of obesityin
childrenaged 5-6and 10-12 years (Cleland et al. 2008).

Children spend asignificant proportion of their time at school,
soitislikelytobeanimportantsettingin whichtotackle the
physicalactivity declines noted in the primary—secondary
school transition. Schools may be able toimprove students’
physicalactivity levels by providing activity opportunitiesin
break times, and providing or encouraging students to bring
their own sporting equipment (Ridgers et al. 2013).

However, while overall physical activity levels decline as
childrenmove into adolescence, active travelincreases
(Carveretal.2011)andchildren are given greater ‘mobility
licences’ — for example permission to travel home from school,
crossorcyclealong mainroads and go out after dark alone
(Carver 2011). These factorsrepresent asignificant health
promotion opportunity to utilise research findings to optimise
family and neighbourhood environments for active travel.

The influence of the family
environment

Unsurprisingly, the family environment and parental behaviours
have longbeen considered vital factors influencing healthy
eatingand physicalactivity patternsin children. While parental
behaviour modellingis associated with arange of positive
health behaviours, these do not always match the specific
behaviour modelled, highlighting the complexinterplay
between the family environment and lifestyle behaviours.

Parental behaviour modellingisassociated with arange
of positive health behaviours.

Farexample, children whose parents eat breakfast, and
girls whose parentsreport high physical activity modelling
behaviours, are more likely to consume fruitand vegetables
atleast fivetimesaday? (Pearsonetal. 2009). Among boys
in particular, greaterinvolvementin food planningand
preparation, and eating family meals together, has been
associated with a healthy eating pattern, although these
associations may not persist over time (Leechetal. 2014).
The same study showed that regular consumption of family
dinners may alsoreduce the likelihood of boys havinga more
‘energy-dense’ eating pattern (i.e. high consumption of foods
with high kilojoule content such as sweet or high fat foods
andsugar-sweetened beverages) that may contribute to
overweightinthe long term (ABS 2014).

Behaviour modellingisalsoimportantin determining physical
activity levels. For both boysand girls, high physicalactivity
modelling by parents has beenassociated with a combined
patternof high physicalactivity and high fruit and vegetable
intake (Pearsonetal.2009). In addition to parental modelling,
parents’ co-participationin activities, havingactive siblings,
logistical support (e.g. travel), financial support (e.g. payment
for children’sinvolvementinactivities and purchase of
equipment)and encouragement and reinforcement of active
behavioursall correlate with childhood activity levels and BMI
(Clelandetal.2011; Crawfordetal.2010; Pearsonetal. 2009;
Timperioetal. 2013). For children living in socioeconomically
disadvantaged areas, maternal support for physicalactivity has
been found specifically to correlate with lower BMI (Crawford et
al.2012).

T Australian Physical Activity and Sedentary Behaviour Guidelines suggest no more thantwo hours of screen-based entertainment per day for children

aged 5-12years (Department of Health 2014).
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Over-use of electronic media continues to be associated with
negative health consequences for children, with screen time
inexcess of recommended limits (two hours a day) associated
with overweight or obesity, increased risk of the precursors
tocardiovasculardisease and negative effects onacademic
performance and sacial skills. Importantly, these consequences
persist evenamong children who meet physical activity (but
not screentime) recommendations (ACHPER Victorian Branch
2013). Among Victorian families, more frequent eating of dinner
infront of the TV has been associated with overweight/obesity
in 10-12 year-olds (MacFarlane et al. 2009) and, for those living
insocioeconomically disadvantaged communities, placinga TV
inachild’sroomandusingTVasareward have been associated
with higher adiposity levels (Crawford et al. 2010).

Over-use of electronic media continues to be associated
with negative health consequences for children.

Again, behaviour modelling appears to be importantin
determining children’s screen time, and childrenin families
without household rules limiting screen time have higher
electronic mediause (Downingetal. 2014; Granichetal. 2011;
TeVeldeetal.2011). While many parents are concerned about
their children’s TV viewing, the use of parenting strategies
thatseeminconsistent with these concerns (e.g. allowing
childrentoeatinfrontofthe TV orusingscreentimeasa
reward for good behaviour) is evident and these are likely to
be counter-productive to the aim of reducing screen time
(Pearsonetal.2011).

Optimising the built environment

Beyond the family and home environment, neighbourhoods
areimportantinfluences on children’s current and future
health and wellbeing, either facilitating or actingas a barrier
tophysical activity, active travel (e.g. walking or bike-riding to
destinations) and healthy eating habits.

Elements of route safety and connectivity appear to be key
factorsinneighbourhood designthatare likely to contribute
togreateruse of active travel,increasedactivity levels
overall,and reduced adiposity. Road safety features such as
pedestrian and traffic lights, slow points and speed humps,
and lower-speed local roads, are all conducive to physical
activityamongyouths (Carveretal.2008,2010). Interms of
route connectivity, areas with a higher density of four-way
intersections was associated with greater decreases in BMI-z
scores (see ‘key terms’) over three years among childrenin
early primary school (Timperio et al. 2010).

Featuresof connectivity areimportant elements for
facilitating physical activity.

These neighbourhood elements thatare either positively or
negatively associated with active travel for children have been
identified and are summarisedin Figure 2, although research
suggestsdifferencesin facilitating factorsaccording to gender
and age (Carveretal. 2008).

Figure 2. Active travel to school: conducive and
non-conducive elements
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- greaterdistance > proximity to school
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Source: Carveretal.2008; Giles-Cortietal. 2011; Hume etal.2009;
Timperioetal.2006; Trappetal.2011,2012.

Accessto, and parental satisfaction with, local public open
spaceisalsoassociated with less screen time among 8-9
year-olds (Veitchetal. 2011), although particular features of
these openspaces (e.g. presence of playgrounds; recreational
facilities such as ovals and water features) have mixed and
inconsistent associations with children’s and adolescents’
physicalactivity levels (Timperio et al. 2008b).

The neighbourhood food environment

Another emergingaspect of researchinto community
environments and their effect on healthy weightis the local
‘food environment’. In Australianresearch, greater availability
of fast food and canvenience stores within 800 metres of
achild’shome was associated with lower odds of the child
meeting fruit consumption recommendations. The presence
of aconvenience store within 800 metres was associated

with adecreased chance of meeting vegetable consumption
recommendations (Timperio et al. 2008c). Although mare
frequent consumption of fast food at home is associated with
agreaterrisk of overweightin children (MacFarlane et al. 2009),
related research found norelationship betweenits availability
either closetohome oronthe way toschooland children’s
consumption of these foods (Timperio et al. 2009), or levels

of overweightand abesity among children or their parents
(Crawford etal.2008).

?Australian Dietary Guidelinesrecommend 4.5-5.5 serves of vegetablesand 1.5-2 serves of fruit daily for children aged 4-18 years (NHMRC 2013b).
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Family and neighbourhood
environments interacting to
facilitate healthy lifestyles

Family and local built environments are importantinfluences
on children’sand adolescents’ eating patterns, physical
activity levels and weight, but the complexinterplays between
them should also be considered to optimise opportunities for
improving children’s health.

While elements of the family environment appear to be most
importantindetermining children’s physicalactivity levels
(Crawford et al. 2008), the built neighbourhood environment

appears toaffect the strength of these associations. That s,
the neighbourhood environment provides the conditions within
which families operate toinfluence physical activity levels (see
Figure 3). For example, while parental participationin physical
activity correlates with children’s physicalactivity among
thoselivinginanareathat has many sporting venues, this
associationisnotapparentamong those who believe theirarea
has few sporting venues (D’Haese et al. 2013).

The complexities of these interactions highlight the importance
of comprehensive, multi-sectoral strategies for optimising
interventions (and, ultimately, health outcomes) across
communities toreduce the burden associated with childhood
overweightand obesity.

Figure 3: Family and neighbourhood environments: influences and interplay
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Conclusion

Duetotheever-increasing recognition of the importance of
physicalactivity, healthy eatingand healthy weightin the
health of Australian children and communities, the body of
evidence describing the roles of family and neighbourhood
influences in shaping children’s health and wellbeingis
burgeoning. However, the complexities of the interactions
betweenthese environmentsand other factors at play during
key childhood transitions remain significant challengesin
optimising the weight, physicalactivity, eating patterns, health
and wellbeing of Australian children and adolescents.

Identifying the public health and health promotion challenges
associated with these transitions creates an opportunity to
effectively supportindividuals and communities in developing
and maintaining healthy lifestyle habits through childhood and
adolescence and into adulthood.

Clear opportunities for families, urban planners, policy-makers,
educationand community sport sectors and other stakeholders
canbeidentified,and some of these are summarised below.

In particular, late primary and late secondary-schoolyears
(heralding key transition periods) provide ‘critical windows’
andvital opportunitiestointervene to promote and facilitate
healthy active lifestyles for all Australian children and
adolescents.

Influencing children’s health: critical windows for intervention Research highlights

Recommendations

Policy-makers, local government and urban planners

Consider children inurban planningand community
design tofacilitate active travel, e.g. incorporation of
pedestrian/traffic lights, road crossing points, play
space design, lower-speed roads and streets thatare
wellconnected, allowing more direct routestoarange of
different destinations

Increase accesstoplacesand spacesand fosteraculture
that supports childrento be active, e.g. cyclingand
walking paths, accessible and appropriate sports facilities,
accessible parksand open spaces for play, family-focused
sports clubs.

» Health and health promotion professionals

Understand the critical windows for intervention and tailor
programs and/or advice to encourage physical activity and
healthy eatingat these points

Consider the complexinterplay between family and
neighbourhood environments inintervention design.

* Educationsector, schools, teachers

Shifttime sitting to time spent being active, e.g. standing
for part of the lesson; outdoor, active learning as opposed
toindoor classroom teaching

Provide equipment during lunch and recess breaks to
facilitate active choices

Promote active traveltoand from school from early
primary yearsand reinforce over the primary—secondary-
schooltransition.

» Community sportsector

Provide sport options to appeal to different needs, skills,
abilities and audiences withina community

Consider changes to membership and participation models
of club-based sport toallow more sacial, flexible or casual
options

Allow flexibility when schedulingjunior sport programs
and competitions and consider the length of seasons or
programs to better meet the time constraints of children
and families

Consider ways that junior sport programs can maximise
children’s participation and activity levels during play,
enhance their skilldevelopment and enjoyment, and
supportongoing participation

Improve quality and accessibility of sports facilities

Explore opportunities for casual use of sparting facilities
by community members, e.g. swimming poals.



Parents

Keep TVsand otherelectronic entertainment devicesin
communal family areas rather thanin children’s bedrooms

Turnthe TV off before family dinners
Eat family meals together daily

Facilitate activity, e.g. keeping sporting equipment near the
back doorratherthan packed away in cupboards
Useactive travel whenever possible, e.g. short tripsto buy
milk, walking to school

Introduce rulesregarding children’s screen time, e.g. not
during meals, TV-free times

Userewards otherthan unhealthy foods or screen-based
entertainment to promote good behaviour

Model healthy lifestyle behaviours and support children’s
physicalactivity

Eat breakfastastheresearch shows childrenare more
likely to eat the recommended amounts of fruit and
vegetableif their parents eat breakfast

Involve childrenin providing family meals including meal
planning, shopping and food preparation
Supportchildren’sindependent play and travel; encourage
childrentohave unstructured physicalactivity and play
alongside organised physicalactivity and sport

Encourage children to choose a physicalactivity they enjoy.

Futureresearch

Investigate changesin lifestyle behaviours over other
importantlife transitions, e.g. transition into primary-
schooland out of secondary-school

Use cutting-edge technologies (e.g. inclinometers,
wearable GPS devices) to objectively measure physical
activity and sedentary behaviour, how these behaviours
areaccumulated and where they occur

Establish the contribution of spartto overall physical
activity and health outcomes among children and
adolescents

Consider the complexity of built environment
characteristics that influence behaviour, e.g. examine
different combinations of neighbourhood features and
how different built environment characteristicsinteract
toinfluence behaviour

Further examine theinter-relationships between family
and neighbourhood influences on health behaviours among
childrenand adolescents

Develop and evaluate interventions, e.g. interventions
that engage families to change the family environment
and/or parenting approaches around physicalactivity

and sedentary behaviour and that promote active travel;
interventions to maintain physicalactivity over key
transition periods

Test/trial strategies toreduce prolonged sitting timein key
settings (e.g. schools, transportation, home)

Harness opportunities to evaluate the impact of changes to
the built environment on physicalactivity and other health
behaviours, e.g. natural experiment studies.

Associate Professor Anna Timperio,
Centre for Physical Activity and Nutrition Research
(C-PAN), Deakin University

VicHealth Public Health Research Fellow, 2005-13

This summary is based on the work of Associate Professor
Anna Timperio, whose researchis concerned with
understanding the broad range of contextualinfluences
on physical activity, eatingand overweightin children and
adolescence.

Associate Professor Timperioreceived a VicHealth
Public Health Research Fellowship from 2005 to 2013.
Funding for the work described here was obtained from
the Australian Research Council (ARC), National Health
& Medical Research Council (NHMRC), Financial Markets
Foundation for Children, Healthway, the Department of
Human Services and VicHealth.

Assaociate Professor Timperio currently holds a National
Heart Foundation of Australia Future Leader Fellowship.
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