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Abstract

Despite significant investment in many countries,

the extent of schools’ adoption of obesity preven-

tion policies and practices has not been widely

reported. The aims of this article are to describe

Australian schools’ adoption of healthy eating
and physical activity policies and practices over

an 8-year period and to determine if their adop-

tion varies according to schools’ size, geographic

or socio-economic location. Between 2006 and

2013, a representative randomly selected cohort

of primary schools (n¼ 476) in New South Wales,

Australia, participated in four telephone inter-

views. Repeated measures logistic regression ana-
lyses using a Generalised Estimating Equation

(GEE) framework were undertaken to assess

change over time. The prevalence of all four of

the healthy eating practices and one physical ac-

tivity practice significantly increased, while the

prevalence of one physical activity practice

significantly decreased. The adoption of prac-

tices did not differ by school characteristics.
Government investment can equitably enhance

school adoption of some obesity prevention poli-

cies and practices on a jurisdiction-wide basis.

Additional and/or different implementation stra-

tegies may be required to facilitate greater adop-

tion of physical activity practices. Ongoing

monitoring of school adoption of school policies

and practices is needed to ensure the intended

benefits of government investment are achieved.

Introduction

In 2004, based upon the International Obesity

Taskforce criteria, it was estimated that �10% of

children aged 5–17 years were overweight and that

up to 3% were obese [1]. In Australia in 2007–08, up

to 25% of Australian children aged 5–17 years were

overweight or obese, with 7.5% classified as obese

[2]. The environments in which children live have

been recognized as important determinants of exces-

sive weight gain [3]. Schools represent one such

environment that is considered to be particularly in-

fluential in shaping the dietary and physical activity

behaviours of children given the almost universal

attendance of children in schools [4] and the

impact of schooling on child development [5].

Schools can influence children’s diet and physical

activity through curriculum content; modifying the

school physical and policy environment and through

engagement with parents and the broader commu-

nity [6–8].

Given these opportunities, governments interna-

tionally have invested in policy and program initia-

tives to facilitate school promotion of healthy diets

and physical activity. For example, in the United

States, the Centres for Disease Control and
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Prevention support state school education agencies

to promote healthy eating and physical activity

through the development of school wellness poli-

cies; provision of quality school meal programmes;

restriction on the sale of competitive foods and im-

plementation of quality physical activity pro-

grammes [9]. The United Kingdom has similarly

introduced food-based standards for school lunches

and vending machines; a school fruit and vegetable

scheme and a competitive school sport programme

[10]. In Australia, a variety of school obesity pre-

vention initiatives have been implemented including

mandatory healthy school canteen guidelines; pro-

fessional development programmes for teachers and

curriculum-based programmes [11].

Although cross-sectional and pre–post studies of

the prevalence of obesity prevention policies and

practices in schools have reported improved, but

continuing sub-optimal rates of adoption of such

policies and practices [12–16], very few studies

have reported the adoption and sustainability of

such adoption over an extended period of time

[17]. As a consequence, understanding of the

impact of investment in this area is constrained,

limiting the ability to determine if such investment

is sufficient and/or appropriately targeted and

whether observed improvements are sustained or re-

quire remedial strategies [17]. In the United States,

the School Health Policies and Practices Study has

conducted repeat cross-sectional computer assisted

interviews of randomly selected primary and high

schools every 6 years since 1994. The surveys

address a range of school health issues, including

nutrition and physical education services [18]. The

most recent 2012 study reported that between 2000

and 2012, the proportion of school districts that pro-

hibited the sale of ‘junk foods’ from school vending

machines increased from 4.1 to 43.4% [14], the pro-

portion that taught physical education increased

from 82.6 to 93.6% [19] and the proportion that

allowed the sale of soft drinks decreased from 80.4

to 60.3% [14]. Although such findings suggest that

the food environment of US schools is improving,

the finding that less than half of school districts pro-

hibited the sale of ‘junk’ foods has led to changes in

the minimum nutrition standards regarding the sale

of foods outside the school meal program [20].

In Australia, limited evaluation of the adoption of

healthy eating and physical activity policies and

practices by schools over time has been reported.

In the state of New South Wales, the Schools

Physical Activity and Nutrition Survey has involved

a survey of randomly selected cross sectional sam-

ples of schools in 1997, 2004 and 2010. School

Principals were asked to complete a questionnaire

on their schools’ physical activity facilities equip-

ment and personnel, time allocated to physical edu-

cation and sport and general strategies to promote

physical activity participation [21]. Limited data re-

garding trends in such measures were provided, with

general findings suggesting no change or slight in-

creases in prevalence between 1997 and 2010 [21].

In the absence of information regarding the preva-

lence of school adoption of both healthy eating and

physical activity practices over time, a longitudinal

study was conducted to describe the adoption by

schools of such practices and to determine if their

adoption varied according to the size, geographic or

socio-economic location of schools.

Methods

Ethics approval

This study was conducted according to the guide-

lines laid down in the Declaration of Helsinki, and

all procedures were approved by the Hunter New

England Area Health Service Human Research

Ethics Committee (no. 06/07/26/4.04), the NSW

Department of Education and Communities and

relevant Catholic Schools Offices. Verbal informed

consent was obtained from all subjects and formally

recorded.

Design and setting

A longitudinal study of a cohort of primary and cen-

tral schools was conducted over an 8-year period in

the state of New South Wales, Australia. The state

has a population of�887,086 children aged between

5 and 14 years (Centre for Epidemiology and
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Evidence, NSW Ministry of Health) and over 2200

schools catering for children 5–12 years of age.

Over the past decade, a number of international,

national and state policy initiatives have facilitated

the adoption of obesity prevention policies and prac-

tices by schools in the state: These included, for ex-

ample, the World Health Organizations’ global

strategy on diet, physical activity and health (2001)

[22]; Australian National obesity action plan (2008);

New South Wales Child Obesity Summit (2002) [23]

and the New South Wales obesity prevention plan

(2009) [24]. As a consequence, a number of specific

state level mandatory policies and recommended

programmes targeting the school environment have

been published [25]. This study attempts to measure

some of these such as; a mandatory policy for

Government schools regarding the amount of

planned physical activity in the school physical edu-

cation curriculum (1998) [26]; the mandatory teach-

ing of nutrition education through the Personal

Development, Health and Physical Education

(PDHPE) syllabus (1999) [23]; a mandatory healthy

school canteen policy (2005) [27]; a recommended

school fruit and vegetable program (2007) [28] and

recommended physically active playgrounds (2008)

[25]. To support schools’ adoption of these policies

and programmes, the state made available profes-

sional learning programmes and resources for tea-

chers regarding nutrition and physical education

(2008) [29] and enhanced funding for implementa-

tion of such programmes (2011) [30].

Sample

A database of all Government and non-Government

(Catholic and Independent) primary (children 5–12

years of age) and central (children 5–18 years of

age) schools was generated from school lists pro-

vided on websites of the Department of Education

and Communities [31], the Catholic Education

Commission [32] and the Association of

Independent schools [33]. Special purpose schools

(such as those for students with special needs, ju-

venile justice or schools serving children who are

hospitalized) were excluded. A cohort of 476 eli-

gible schools (�22%) was randomly selected in

2006 and contacted on four occasions over an

8-year period: 2006, 2008, 2010 and 2013.

Recruitment and data collection

At each time point, the same methods were used,

with Principals of all originally selected schools

were sent an information letter inviting them or a

nominated delegate (hereinafter referred to as

Principals) to participate in a 25-min Computer-

Assisted Telephone Interview survey. Two weeks

following mailing of the invitation, research assist-

ants telephoned each school Principal to confirm

school eligibility and to gain participant consent.

The surveys were conducted over the spring and

summer of each year. Principals from central

schools were asked to report on activities relevant

to primary school age classes (5–12 years) only.

Measures

School characteristics

During the telephone interview, Principals were

asked to report the number of students attending

the school. School type (Government, non-

Government Catholic or non-Government inde-

pendent) and the postcode of the locality of each

school were obtained from school websites.

Obesity prevention policies and practices

The survey at each time point included the following

items addressing the three domains of the Health

Promoting Schools Framework: curriculum, ethos

and environment and community [8]. The content

of the items were based on state guidelines [26, 29]

or recommended programmes [28, 29]. Where

available, validated survey items were used [34].

Principals were asked to report on the following

four healthy eating and five physical activity

practices:

. Incorporation of teaching healthy eating in key

learning areas other than physical education

(yes/no/don’t know).
. Teaching of physical activity in key learning

areas other than physical education (yes/no/

don’t know).

Obesity prevention practices of Australian schools
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. Teaching of fundamental movement skills

(FMS) in the physical education program.
. Written healthy eating and nutrition policy

(yes/no/don’t know).
. Written physical activity plan or policy (yes/

no/don’t know).
. Existence of vegetable and fruit breaks in class

(‘yes all classes’, ‘yes some classes’, ‘no

classes’, ‘don’t know’).
. Existence of school playground markings for

games and availability of sports equipment

for student use (yes recess only/yes lunch

only/yes recess and lunch/no/don’t know) (not

asked in 2008).
. School provision in past 12 months of informa-

tion to parents/carers about healthy eating (yes/

no/don’t know).
. School provision in the past 12 months of

information to parents/carers about physical

activity (yes/no/don’t know).

Analyses

All analyses were conducted using SAS Version 9.3

(SAS Institute Inc., Cary, NC). The number of stu-

dents in each school was used to categorize schools

as ‘small schools’ (1–159 students); ‘medium

schools’ (160–450 students) or ‘large schools’

(451+ students). Schools with post-codes ranked

in the top 50% of state post-codes based on Socio-

Economic Indexes for Australia (SEIFA) [35] were

categorized as schools in ‘higher socio-economic

areas’, whereas those in the lower 50% were cate-

gorized as schools in ‘lower socio-economic areas’.

School post-code areas were also used to categorize

the school’s locality as either ‘rural’ (those schools

in outer regional, remote and very remote areas) or

‘urban’ (those in regional cities and inner regional

areas) based upon the Accessibility/Remoteness

Index of Australia [36]. The prevalence of each of

the healthy eating and physical activity policies and

practices was calculated as the proportion of schools

that reported ‘yes’ (implementing). The prevalence

of vegetable and fruit breaks within schools was

calculated as the proportion of Principals reporting

that ‘all or some’ classes had such a break. The

prevalence of playground markings and sports

equipment was calculated as the proportion of

Principals that reported that sports equipment and

playground markings (for both infants and primary

students) were available at both recess and

lunch. Analysis was performed to determine the pro-

portion of schools implementing each practice at

each time point and to determine the proportion of

schools adopting: 80% and 100% of healthy

eating practices, 80% and 100% of physical activ-

ity practices and 80% and 100% of all healthy

eating and physical activity practices at each

time point.

Repeated measures logistic regression analyses

using a GEE framework were undertaken to assess

whether there was a significant change in the preva-

lence of each outcome measure between 2006 and

2013 adjusting for prevalence in the intervening

years. These same models were used to determine

whether there had been a change in trend of adoption

during the period between these two time points,

regardless of whether there was a difference in

prevalence between the two time points. To examine

whether there was a differential change in adoption

between 2006 and 2013 based on school character-

istics, for each outcome three additional models

were developed which included a time by rurality

interaction term, a time by socio-economic status

interaction term and a time by school size interaction

term.

Results

Sample and school characteristics

The proportions of the original sample of eligible

schools that completed the survey at each time point

were 84.0% (2006), 83.2% (2008), 68.7% (2010)

and 63.7% (2013) (Table I). Overall, 193 (40.6%)

schools completed all four surveys and 333 (70.0%)

completed three or more surveys. Although there

was no significant difference in school participation,

based on school characteristic, at each individual

time point, small, Government, rural, low-socio-

economic schools and schools that were

N. Nathan et al.
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implementing 80% or more of both healthy eating

and physical activity practices in 2006 were more

likely to complete three or more surveys.

Change in prevalence of adoption between
2006 and 2013

Based upon the responses of the consenting schools

at each time point, there were significant increases in

the prevalence of five of the nine practices and a

significant decrease in the prevalence of one practice

between 2006 and 2013. A significant change in

trend of adoption was found in eight of the nine

practices (Table II). The proportion of schools

adopting at least 80% of all nine practices (six or

more) increased from 31.7% in 2006 to 50.5% in

2013. The prevalence and trend of adoption for all

four of the healthy eating practices significantly

increased between 2006 and 2013 (range of absolute

increases 9.1–11.4%) as did the proportion of

schools adopting at least 80% of such practices

(three practices) (2006: 41.9%; 2013: 73.5%). The

prevalence of one of the five physical activity prac-

tices significantly increased (2006: 52.3%; 2013:

70.2%) and for one, significantly decreased (2006:

88.4%; 2013: 81.5%). In contrast, a significant

change in trend of adoption was found for four of

the five practices. There was a significant increase in

the proportion of schools adopting 80% of the phys-

ical activity practices from 45.1% in 2006 to 53.1%

in 2013. The prevalence of adoption of practices did

not significantly differ by school characteristics.

Discussion

This study sought to describe changes in the adop-

tion of healthy eating and physical activity policies

and practices by a cohort of Australian primary

schools between 2006 and 2013. Significant im-

provements in some aspects of the obesity preven-

tion environment of schools were observed over this

period, with almost 51% of schools implementing

80% or more of the nine policies and practices in

2013, a marked increase from the 31.7% observed in

2006. This improvement was primarily due to sig-

nificant increases in adoption of healthy eating prac-

tices over this period. In contrast, there was a

significant decrease in the proportion of schools

adopting one of the five physical activity policies

and practices (88.4–81.5%) and a significant in-

crease in the adoption of only one such practice.

No differences were found in the adoption of poli-

cies and practices according to school size, location

Table I. Characteristics of participating schools

School characteristics
n (%)

2006 (N¼ 400) 2008 (N¼ 396) 2010 (N¼ 327) 2013 (N¼ 303)

School type

Government 298 (74.5) 294 (74.2) 247 (75.5) 239 (78.9)

Non-Government 102 (25.5) 102 (25.8) 80 (25.5) 64 (21.1)

School size

Small 153 (38.3) 148 (37.4) 122 (37.3) 114 (38.4)

Medium 169 (42.2) 183 (46.2) 147 (45.0) 133 (44.8)

Large 78 (19.5) 65 (16.4) 58 (17.7) 50 (16.8)

Accessibility/Remoteness Index of Australia

Rural 106 (26.5) 107 (27.0) 89 (27.2) 93 (31.0)

Urban 294 (73.5) 289 (73.0) 238 (72.8) 205 (69.0)

SEIFA

Low SES 241 (60.2) 234 (59.1) 198 (60.6) 190 (64.0)

High SES 159 (39.8) 162 (40.9) 129 (39.4) 107 (36.0)

Obesity prevention practices of Australian schools
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or socio-economic status. Such findings suggest that

school adoption of some obesity prevention policies

and practices can be equitably improved. However,

continued implementation of existing strategies or

the implementation of additional and/or different

strategies is required if all primary school children

are to obtain the intended benefits of government

investment in this area and to ensure that children

receive benefits from the promotion of physical

activity.

The observed increase in the proportion of

schools adopting each healthy eating practice be-

tween 2006 and 2013 ranged from 6.6 to 45.9%, a

scale of improvement consistent with research con-

ducted in the United States between 2006 and 2012

where improvements in school adoption of healthy

eating practices have ranged from 5.0 to 39.3% [14]

and previous shorter term studies in Australia [37].

The largest increase in school adoption found in this

study involved the implementation of a vegetable

and fruit break, which increased from 42.6% in

2006 to 88.5% in 2013. Implementation of school

vegetable and fruit programmes has been recom-

mended by the Commonwealth Government of

Australia since 2005 [38], with their implementation

in New South Wales schools being supported by

training, teaching resources, promotional materials

and follow-up support by local health promotion

staff since 2007 [28]. With almost 90% of schools

in New South Wales implementing a vegetable and

fruit break in 2013, such findings demonstrate a suc-

cessful model of implementation and suggest a pos-

sible need for strategies that have a focus on

improving the sustainability of program adoption.

For example, in 2013, only 38.9% of schools

reported having a written healthy nutrition policy

in place.

In contrast to such findings, and to findings in the

United States [19] and New South Wales [21], lim-

ited improvement was observed in school adoption

of practices promoting physical activity between

2006 and 2013. Over this period, the prevalence of

only one practice, the provision of playground mark-

ings, significantly increased (52.3–70.2%). The

adoption of two practices, having a physical activity

policy and teaching of physical education in classes

other than physical education, increased between

2006 and 2010 but declined to approximately 2006

levels in 2013, suggesting a lack of sustainability of

gains initially achieved. Furthermore, between 2006

and 2013, there was no significant improvement in

the proportion of schools that reported teaching fun-

damental movement skills, a mandatory component

of the physical education curriculum.

Such a finding is, however, consistent with other

studies regarding the teaching of physical education

in Australian schools. For example, in 2012, the

NSW Auditor-General undertook a review into

physical activity in NSW Government Primary

Schools [16], finding that 30% of primary schools

were not meeting the required 2 h of planned phys-

ical activity each week; many schools did not have a

Physical Education (PE) policy and schools had

highly sedentary PE lessons that did not sufficiently

focus on fundamental movement skill development.

Similarly, although limited data regarding trends

over time were available from the 2010 New South

Wales schools physical activity and nutrition survey,

the general findings of that survey of no change or

slight increase in prevalence of practices promoting

physical activity between 1997 and 2010 appear to

be supported by the findings of this study [21].

Previous studies have found that teachers report a

number of barriers to the teaching of physical edu-

cation, including a lack of skills and confidence;

training; time; interest; support and resources [16,

39–41]. To address such barriers, since 2008,

schools across the state have had access to a profes-

sional development program that supports the

implementation of ‘whole of school’ obesity preven-

tion initiatives through the provision of training

workshops for two teachers per school, funding

($2000), teaching resources and local support.

Through the development of school action plans fol-

lowing the workshops, the program seeks to increase

the teaching of both nutrition and physical activity in

the classroom and to aid the development of related

school policies and community links [29]. The pro-

gram does not specify the implementation of any

specific strategy or initiative to promote physical

education teaching, with strategy selection being at

the discretion of each school.
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The finding of limited adoption of practices pro-

moting physical activity suggests a need to enhance

or add to existing program implementation strate-

gies if schools are to effectively promote physical

activity generally and to increase the teaching of

physical activity specifically. A number of studies

suggest that a comprehensive approach to school

capacity building, including professional develop-

ment for all teachers, can be effective in achieving

such outcomes [42, 43]. For example, in the United

States, the Sports, Play and Active Recreation for

Kids (SPARK) physical activity program provides a

specific physical activity curriculum program, on-

site staff development for all teachers, teaching re-

sources, equipment and extensive follow-up sup-

port. Evaluation of the program found that 4 years

post intervention, up to 80% of schools reported

sustained use of the program and were significantly

more likely to run three or more physical education

classes per week than schools not participating in the

program [44].

Given the link between obesity and socio-eco-

nomic disadvantage, it is important that obesity pre-

vention initiatives do not have more favourable

outcomes in advantaged schools than in disadvan-

taged schools [45]. The finding of this study that the

adoption of physical activity practices over time and

the overall prevalence of practices in 2013 did not

vary between schools according to their geographic

and socio-economic location suggests that the stra-

tegies utilized for supporting school adoption of

both healthy eating and physical activity practices

have not further exacerbated existing differentials

between more and less advantaged populations.

Given small, Government, rural and low-socio-

economicschools were more likely to complete

three or more surveys, these results may need to

be interpreted with some caution.

A number of study characteristics need to be con-

sidered when interpreting the study findings. Firstly,

although two of the survey items have been vali-

dated, questions relating to school policies and the

teaching and promotion of healthy eating and phys-

ical activity have not. In addition, although there

were no differences between consenting and non-

consenting schools (based upon school

characteristic) at each individual time point, schools

who implement obesity prevention policies and

practices may be more likely to participate in such

a study. Therefore, the observed prevalence of these

practices may be an overestimate. If this was the

case, the conclusion regarding the need for add-

itional or enhanced strategies is strengthened.

Secondly, repeated data collection from the same

schools could potentially result in a reporting bias

whereby respondents over report their school prac-

tices, thereby exaggerating the prevalence findings

at each time point. Third, although the study found

no significant differences for disadvantaged schools,

this was based upon the use of postcode and SEIFA.

At a population level, SEIFA is useful as it repre-

sents the general socio-economic status of the area

in which individuals live; however, it may not ac-

curately represent the socio-economic status of stu-

dents attending a particular school given students

may attend a school outside of the area that they

reside. Fourth, the study assessed a limited number

of policies and practices that schools could adopt to

promote healthy eating and physical activity. The

potential exists for schools to have adopted other

practices with such an objective. As new evidence

and policy developments have occurred since the

initial survey, further surveys should consider the

inclusion of a broader range of practices.

Similarly, as the survey did not systematically

assess the quality of policy and practice adoption,

the extent to which the intended benefits for children

are likely to be realized is unknown. Future surveys

would be enhanced by the inclusion of additional

items that assess the fidelity of implementation.

Conclusion

The findings of this study suggest that although gov-

ernment policies and investment have improved the

healthy eating environments of schools, additional

and/or different dissemination strategies may be

required to facilitate greater adoption of policies

and practice related to increased physical activity.

The study demonstrates the benefit of regular moni-

toring of school adoption of policies and practices as
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a means of identifying the impact of existing poli-

cies and investment and the need for such policies to

be refined, expanded or better targeted.
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