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Abstract
Background: The Obesity Prevention and Lifestyle (OPAL) intervention program targets families and
communities to improve children’s eating and physical activity patterns. We outline the quantitative
evaluation design and recruitment results for baseline data collection.
Methods: A longitudinal quasi-experimental design, with baseline data collection and five-year follow-up.
Participants targeted are children, parents, and school principals/directors from primary, secondary/R-12
schools, pre-schools, childcare and out-of-school-hours-care (OSHC) centers in 20 selected communities
across South Australia (SA), and one in the Northern Territory (NT). A total of 277 (262 SA, 15 NT) schools
participated; 4860 9-11 year olds and 1164 12-16 year olds completed a questionnaire. Anthropometric
measures were taken from 5531 students; 6552 parents, 276 pre/school/childcare directors, 139 OSHC
directors and 237 principals completed questionnaires. Data include measurements of child participants’
weight/height/waist circumference; paper-based/online surveys of informants in early childhood,
primary/secondary school and community settings; and secondary growth check data for 4-5 year old
children. Serial cross-sectional analyses will compare intervention to matched comparison communities.
Results: Overall school response rate was 50%. Student response rates were 20-22% and 11-13%
(questionnaires and measurements respectively); 14-21% of parents, 49-55% of directors, and 26-44% of
principals completed and returned questionnaires. Changes to child weight status; eating practices; sleep,
physical activity/sedentary behaviors; physical environments; community capacity; and economic evaluation
(Quality Adjusted Life year gain) will examine program effectiveness.
Conclusions: As the most significant program of its kind in Australia, OPAL will contribute to obesity
prevention efforts on an international scale.
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program budget for evaluation (MJ, unpublished
results).

Introduction
With about one in four Australian children being
overweight or obese, childhood overweight is a
leading public health concern [1]. Management of
this problem requires multi-sectoral interventions that
act along the continuum of care from primary
prevention to tertiary management [2]. Obesity
prevention programs that create a supportive
community and family environment, and that reach
the range of settings in which children spend their
time, are likely to be more sustainable and effective
than single setting interventions [3]. As a response,
the South Australian government committed to the
Obesity
Prevention
and
Lifestyle
(OPAL)
intervention program, which is a complex, systemwide, community-based childhood obesity prevention
program targeting 20 lower socio-economic status
(SES) communities in South Australia, and one in the
Northern Territory. It is modeled on EPODE
(Ensemble, Prévenons l’Obésité des Enfants), a
successful intervention originating in France [4, 5].
The overall aim of OPAL is to improve eating and
physical activity patterns of South Australian
children, through families and communities in
selected regions, thereby increasing the proportion of
0-18 year olds within the healthy weight range.

The aim of this paper is to describe the quantitative
component of the OPAL evaluation. The evaluation
objective is to determine the effectiveness of the fiveyear OPAL program underpinned by ecological
systems theory, community development, and social
marketing approaches, and to assess changes that
have
occurred
within
children,
families,
organizations, communities and environments. The
primary outcome of interest is the change in the
percentage of children in the healthy weight category,
as defined by the International Obesity Task Force
(IOTF) and World Health Organization (WHO) cutpoints [8-11] after five years of implementation, in
the intervention sites, relative to the matched
comparison sites. The secondary outcomes (impact
measures) are the changes in behaviors, attitudes,
policies and environments related to healthy eating
and physical activity.
The primary hypothesis is that prevalence of healthy
weight in 0-18 year olds will increase in OPAL
intervention communities compared with those in
communities not receiving the intervention, resulting
in improvements in health-related quality of life. A
number of secondary hypotheses focus on
intermediate outcomes (healthy eating and physical
activity behaviors and environments). For example, in
intervention communities, more children will have
healthy eating and physical activity behaviors; home,
school and other organization environments will be
healthier; and levels of community capacity to
support healthy eating and physical activity will be
greater than in comparison communities.

The methodology for OPAL utilizes a mixed theory
approach combining community development, social
marketing, and ecological systems based on the four
EPODE pillars of strong political support,
independent scientific expertise, social marketing
approach, and partnerships [4]. This approach
recognizes the impact of the family, school and wider
community, as well as the social and built
environment, on the development of children’s
lifestyle behaviors [6]. A quality evaluation is
paramount to understanding the effects of any
program, with three key aspects being specifically
identified for community-based obesity prevention
programs: the inclusion of comparison groups,
objectively measured height and weight, and process
and contextual information [7]. Thus, a
comprehensive and rigorous evaluation framework
(including qualitative and quantitative methods) was
developed for the OPAL program, including a
financial commitment of 10-15% of the overall
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Methods
Study design
The OPAL intervention program is based on the
French EPODE methodology [12], which comprises
political commitment, a scientific base, social
marketing, and partnerships. The OPAL program
consists of the delivery of annual social marketing
theme messages and goal-related interventions to
increase healthy eating, reduce the consumption of
energy-dense, nutrient-poor food and drink, and
increase physical activity and reduce sedentariness.
2

Leslie et al. 2015 | 2:23

The OPAL program is funded by three tiers of
government: local, state and federal. The OPAL
program is informed by a combination of three
theoretical approaches to social change, as
represented by the OPAL Program Logic Model (Fig.
1). The social marketing theory of behavior change
supports behavior change in the individual and
family. Community development theory of action and

change
engages
at
the
community
organizational/settings level. Finally ecological
systems theory recognizes that action and change
target multiple entry points, such that a program of
this scope and complexity requires change at multiple
levels
across
society;
individual,
family,
organizational, community, environment, and
political.

Figure 1. OPAL program logic model

and then 1:1 matches once all communities have been
selected. Repeat cross-sectional analysis is
undertaken to examine changes in the intervention
communities compared with those communities not
receiving the intervention over time. The majority of

Evaluation design
The quantitative component of the evaluation
described here is a quasi-experimental design with
initially grouped-matched comparison communities,
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data are collected at two points (Years 1 and 5). The
key outcomes to be evaluated are: 1) changes in the
percentage of children within the healthy weight
range and in related quality of life, and 2) changes in
behaviors of children, parents, organizations, and
communities, and in environments likely to impact on
weight status.

school principals, and primary school directors of
out-of-school-hours care centers; youth aged 14-16
years, and secondary school principals. Children aged
9-11 years and youth aged 14-16 years are objectively
measured for height, weight and waist circumference,
while routinely collected height and weight data for
4-5-year-olds are obtained from the relevant
authority. A summary of data collection components
is included in Table 1.

The evaluation targets three broad sectors: early
childhood settings, schools, and community and
political stakeholders; and three age cohorts: early
childhood (4-5 years); primary school (9-11 years);
and secondary school (14-16 years). Survey data are
obtained from practitioners (directors of long day
care/pre-schools) and parents of 4-5 year olds;
children aged 9-11 years and their parents, primary

Communities are the primary evaluation unit. The
OPAL program has a staggered intake of
metropolitan, rural and remote communities to reach
a total of 20 South Australian communities by 2012,
plus one Northern Territory community.

Table 1. Data collection components and time-points throughout the OPAL quantitative evaluation by setting
Year 1
(Phases 1–4)

Year 3

SURVEYS

IC

CC

IC

IC

CC

Early childhood (4–5)

Parents of 4–5 year children survey

✔

✔

✔

✔

Pre-school director survey

✔

✔

✔

✔

Long day care director survey

✔

✔

✔

✔

9–11 year student survey

✔

✔

✔

✔

Principal survey

✔

✔

✔

✔

OSHC director survey

✔

✔

✔

✔

14–16 year student survey

✔

✔

Principal survey

✔

✔

✔

✔

✔

✔

Active OPAL stakeholders CCBT interview

✔

✔

✔

✔

✔

✔

OPAL Mayors focus groups

✔

✔

✔

✔

✔

✔

Early childhood (4–5)

Analysis of Child Growth Data (CaFHS)

✔

✔

✔

✔

✔

✔

Primary school (9–11)

Anthropometry (height, weight, waist circumference)

✔

✔

✔

✔

Secondary school (14–16)

Anthropometry (height, weight, waist circumference)

✔

✔

✔

✔

Setting (cohort)

Primary schools (9–11)

High schools (14–16)

Community

Target

✔

Year 5
CC

✔

MEASURES

IC/CC=intervention/comparison community; CCBT=Community Capacity Building Tool; CaFHS=Child and Family Health Service;
OSHC=Out-of-school-hours care
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Principles for the selection of intervention
communities included selection of geographically
contiguous suburbs with higher populations of
children, higher populations of Aboriginal people,
higher levels of disadvantage, and higher levels of
childhood overweight and obesity. Community
selections were also based on their local council’s
readiness, including articulated commitment to health
and well-being, and financial commitment to the
OPAL program.

Recruitment of communities for the OPAL
intervention occurred over four phases, with six
communities commencing in 2009, four in 2010, six
in 2011 (including the Northern Territory), and five
communities in 2012. Each community will be
supported for five years to implement the program.
Thus, the combined intervention program will run for
a period of eight years. The quantitative evaluation is
planned to mirror this program as closely as possible.
A list of OPAL communities is provided in Table 2.
Table 2. Summary of OPAL communities, location and population
Start Date

Intervention community

Location^

Population
(ABS 2006)

Sept 2009

Marion

Metropolitan

31,442

Mount Gambier

Rural

23,493

Onkaparinga

Metropolitan

65,298

Playford North*

Metropolitan

18,988

Port Augusta

Rural

14,262

Salisbury South*

Metropolitan

26,560

Charles Sturt Inner*

Metropolitan

34,260

Copper Coast

Rural

11,445

Port Adelaide Enfield

Metropolitan

20,320

Whyalla

Rural

21,146

Mid Murray**

Rural

7,578

Remote

9,395

Murray Bridge

Rural

16,986

Playford South*

Metropolitan

32,204

West Torrens

Metropolitan

39,194

Alexandrina

Rural

23,868

Campbelltown

Metropolitan

21,162

Charles Sturt Outer*

Metropolitan

19,050

Coorong **

Rural

5,805

Salisbury North *

Metropolitan

29,498

Sept 2010

Sept 2011

Mount
Remarkable,
Peterborough***

Sept 2012

Northern

Areas

&

^ ABS = Australian Bureau of Statistics
* Larger metropolitan communities in excess of 30,000 people were able to have a second site (population 15,000–20,000).
** Due to the size of some rural communities, those with less than 10,000 people had a commensurate proportion of staff (e.g. 0.8 FTE)
and budget.
*** Due to the size of some remote communities three local councils joined together to form one OPAL community.

Advances in Pediatric Research

5

Leslie et al. 2015 | 2:23

OPAL community selection process. The original
plan to target communities of 20-30,000 was revised
to include a larger number of smaller rural and remote
South Australian communities (populations under
10,000). Regardless of these changes, a total sample
of 10,800 children is sufficient to detect a ±2.5%
change in the prevalence of children in the healthy
weight range (power of 80%). For the 4-5 year age
group, a sample of approximately 300 children per
larger community was used, based on sample sizes
gained from the ‘eat well be active’ community
programs, a similar South Australian program that
also accessed 4-5 year old weight status data [14].
This would suggest that 12,000 measures would be
accessed at baseline, and 12,000 at follow-up
(intervention
and
comparison
communities
combined), with an estimated coverage of 70% of the
4-5 year olds across the State.

Thus, OPAL communities are defined as those
communities with contracted political buy-in from
local governments. Each community has two
members of staff employed through the state health
department (SA Health) located within local
government and acting in a defined, bounded region
(part or whole local government area; LGA).
These communities were matched as closely as
possible with comparison communities for maternal
education, geographical location (metropolitan versus
rural), Index of Relative Social Disadvantage (IRSD;
a measure of socio-economic status based on a basket
of income and education-related measures), and
population of 0-18 year olds. Matches avoided having
intervention and comparison communities from
within the same LGA. In 2009, OPAL communities
were selected based on need and capacity. Between
2010 and 2012, OPAL communities were selected
through an expression of interest process; hence no
communities are randomly selected.

Outcome measures
The OPAL Program Logic Model identifies key
informants and key indicators (Fig. 1), with the
primary outcome measure being the percentage of
children in the healthy weight category defined by
IOTF and WHO cut-points [8-11] and health-related
quality of life. Because of the complexity involved in
collecting information on the intended and
unintended effects of OPAL on changes to behavior,
environments and social norms, several sources of
data are utilized for each cohort (Early Childhood,
Primary School and Secondary School). Additionally,
cross-sectional 4-5 year old growth data obtained
from Child and Family Health Services (CaFHS) are
analyzed at baseline, and at Years 3 and 5. Based on
previous experiences from community-based obesity
programs in schools [14], and in response to ethics
requirements, a detailed consent process (described
below) was developed to anticipate identified
problems in recruitment and response rates.

Sample size
The sample size calculations are based on the primary
outcome variable being the percentage of children
falling into the healthy weight range (currently about
70%). As there are few prior EPODE-style
interventions that are well documented, it is difficult
to estimate the expected rate of change.
Therefore, a range of child overweight and obesity
prevalence figures, including an EPODE-style
intervention study [5], historical Australian data [1]
and Queensland’s Towards Q2: Tomorrow’s
Queensland [13] were considered. It was initially
estimated that a sample size of 1500 children per
phase (four phases) for each of the age groups (9-11
and 14-16 years) for both intervention and the
comparison communities would be required to detect
a meaningful change in the percentage of children
within the healthy weight range (estimated at 2.5%).
Based on these calculations (95% power) the aim was
to have a total of 24,000 baseline and 24,000 fifthyear evaluation weight status measures on SA
children aged 9-11 and 14-16 years at the completion
of the study. However, due to a limited number of
communities that could be matched, this was found to
be an ambitious target as changes were required to the
Advances in Pediatric Research

Survey methodology
Prior to sending information to directors of long day
care, pre-schools and out-of-school-hours care
(OSHC) providers, as well as school principals in
intervention and comparison communities, a letter is
sent to all principals with a joint introductory letter
6

Leslie et al. 2015 | 2:23

from the Ministers of Health and Education, and
meetings with all regional directors conducted by
evaluation staff. Directors and principals are sent a
comprehensive information pack containing an
invitation to participate in the evaluation via an
information letter and brochure, checklist and
participation form. A follow-up phone call to
principals obtains verbal consent for the center/school
to participate in the evaluation. Hard copy
parent/guardian information packs are then sent to the
school
in
envelopes
for
distribution
to
parents/guardians. Directors/principals are asked to
assist in coordinating this process, including issue of
reminders and collection of consent forms.
Directors/principals are also asked to complete the
center survey about their center/school’s healthy
eating and physical activity policies, infrastructure

and environment. Parents/guardians of 4-5 year olds
and 9-11 year olds are asked to complete a paper or
online parent/guardian survey about their child’s
eating and activity patterns, and their home
environment. The parents/guardians of 9-11 year olds
and 14-16 year olds are asked to provide consent for
their child to complete a paper or online student
survey, and for their child’s height, weight and waist
measurements to be taken. All children are also
required to sign a section of the parent/guardian
consent form requesting their assent to complete the
student survey and/or be weighed and measured.
Children in primary and secondary schools complete
either paper or online surveys during normal class
times. A summary of the survey recruitment process
is provided in Fig. 2.

Figure 2. Recruitment process for OPAL: quantitative evaluation by settings
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vegetable consumption) and intake of energy-dense
food and drinks; changes in sleep, physical activity
and sedentary practices; changes in health status and
quality of life; changes in physical environments that
can impact on healthy eating and physical activity;
capacity and capability development in schools and
communities; changes in skills, knowledge, behaviors
and attitudes of stakeholders, organizations and
communities that can impact on healthy eating and
physical activity opportunities, environments and
policies. All questionnaires are delivered in web or
paper-based formats, dependent on the preference of,
and facilities available in, the school. A summary of
all data (survey domains and variables) is shown in
Table 3.

Anthropometry
The height, weight, and waist circumference of each
consenting child (9-11 years; 14-16 years) is
measured in private by a trained female evaluation
team staff member, unless the parent/guardian and/or
child requests a male to do so. Each child is requested
to remove their shoes and any heavy outer garments
prior to measuring. Due to body image concerns,
waist measurements are taken outside the shirt or
blouse using a flexible tape, using standard
procedures for anthropometric assessment [15]. All
measurements are obscured from the child’s view and
recorded by the measurer without being discussed
with the child, in line with the Body Image
Guidelines developed and endorsed by the OPAL
Scientific Advisory Committee. All results are kept
confidential and only raw data recorded at the time of
measurement; assessment of weight status is
performed away from the school. The measuring
team is trained by experts in body image, cultural
sensitivities, mandatory reporting and anthropometry,
as well as in how to respond appropriately and
respectfully, without providing measurements, to
anyone who requests the information. Training
includes reliability and validity (inter and intra-tester
error) and monitoring of techniques and interpersonal
interaction. Weight status categories are determined
from BMI (weight [kg]/height [m]2), using the IOTF
age and sex-specific reference standards [8-11].

Nutrition and eating behaviors are assessed through a
series of questions in surveys that are addressed to the
parents/guardians of 4-5 and 9-11 year old children
and their parents/guardians; and 14-16 year old youth.
There are also nutrition knowledge questions directed
at out-of-school-hours carers and principals of
schools.
Generally,
questions
directed
to
children/youth relating to individual eating behavior
refer to what was consumed ‘yesterday’ (as opposed
to ‘usual’ eating patterns). Key items to be reported
include the mean number of servings of fruit and
vegetables consumed by children, and proportion of
children meeting Australian fruit and vegetable
guidelines for their age group, on the day prior to the
survey being completed.
Physical activity and sedentary behaviors are assessed
using overall levels of physical activity and screen
time (television, videogames and computer use). Key
items to be reported include the proportion of
children participating in at least 60 minutes of
moderate physical activity every day of the week, and
the proportion meeting guidelines for physical
activity and recommendations for sedentary behavior.
Questions that relate to aspects of the eating and
physical activity environment are directed mainly to
parents/guardians (family and home environment),
principals (school and built environment), and
community stakeholders (community and built
environment).

Impact measures
Questions relating to overweight and obesity, their
known determinants and possible environmental
correlates have been drawn where possible from
existing instruments with either proven validity or
reliability, or from those used previously in
international or state surveys, in order to provide
comparability with our evaluation results. These
instruments are designed to explore actual behaviors,
knowledge, and the social and physical environmental
correlates and determinants of eating and activity
behaviors, based on Bronfenbrenner’s model of
behavioral determinants [16]. Thus, impact measures
relating to the OPAL program activities include
changes in healthy eating practices (e.g. fruit and

Advances in Pediatric Research
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Table 3. Survey domains and variables collected in the OPAL quantitative evaluation
Domain

Variable

Method

Reference

Anthropometry

Height, weight, waist circumference

Direct measure

15

Body image

Body satisfaction, dieting, beauty ideals, weight-related
teasing

Student survey

-

Care-givers’ self-reported weight, child perceived
weight

Parent survey

Participation, leadership, community structures,
external supports, asking why, obtaining resources,
skills, knowledge and learning, linking with others,
sense of community
Activities attended, organizations

Stakeholder survey

Demographics

Age, sex, income, education, etc.

Student/parent survey

18, 19

Eating behavior

Fruit and vegetable consumption, snacks, water, milk
Food purchasing

Student/parent survey

20, 21, 22

Environment

Neighborhood, school, home (physical/social)

Student/parent/principal/director
survey

14, 22

Food security

Affordability, availability

Principal/director survey

20

General

ID, centre ID, phase, OPAL community, setting,
postcode

Student/parent/principal/director
survey

-

Partnerships

Skills, capacity, commitment

Principal/director survey

2, 14

Physical activity
behavior

Physical activity, MVPA

Student/parent survey

23

Policy

Regulations, rules, written policy guidelines (physical
activity/healthy eating), implementation, public liability

Principal/director survey

2, 14

Quality of life

CHU9D (sad, pain, worried, tired, annoyed,
schoolwork, sleep, daily routine, ability to join in
activities)

Student survey

24

Sedentary behavior

Screen time (TV, video games, computer use)

Student survey

23

Sleep patterns

Sleep time (weekday/weekends)

Student survey

25

Self-rated health

Health status

Student survey

24

Training

Skills, learning, knowledge

Principal/director survey

14

Community activities

17

Parent survey

CHU9D: Child Health Utility 9 Dimensions; MVPA: Moderate to vigorous physical activity

Key items include attitudes and knowledge around
physical activity and fruit and vegetable guidelines,
physical environments (such as items of play
equipment in the home, or playing fields at school),
and policy factors. Where possible the questions
included are aligned with the planned goal areas and
possible theme areas that were part of the program
implementation.
Advances in Pediatric Research

A series of survey questions using the Child Health
Utility 9D (CHU9D) instrument [26], specifically
designed for application in economic evaluation to
assess the cost effectiveness of childhood
interventions are used to measure health-related
quality of life in Years 1 and 5. The CHU9D
instrument has undergone psychometric testing in
both general school and clinical pediatric populations,
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and has demonstrated good practicality and validity
[27, 28]. An Australian-specific adolescent general
population tariff of utility values for the CHU9D [24,
26] is applied to estimate the total Quality Adjusted
Life Year (QALY) gain for the intervention and
comparison communities.
Community capacity building is a key component of
the work occurring in OPAL communities. To gain
insight into community capacity building over time, a
modified version of the Public Health Agency Canada
Community Capacity Building Tool [17], designed
for participatory planning and reflecting on
community capacity building journeys, is completed
by OPAL stakeholders in each community setting at
two time periods. This takes the form of a facilitated
group discussion, structured using nine community
capacity building features. This provides information
on the contextual dynamics occurring within a local
community and provides a quantitative assessment of
community capacity over time; all nine features are
scored numerically and then summed to obtain a total
score. This is supplemented with qualitative
information gained at time period 1 (baseline), which
is the focus of reflection when the tool is reapplied at
time period 2 (follow-up).
Data entry, handling and statistical analysis
The web-based survey responses are exported from a
dedicated online platform and collated using SPSS,
where data are checked for realistic values, duplicate
and incomplete surveys, project allocated school and
student IDs, and sample information. At this point the
anthropometric measurement data for the students is
added to the data files. Only de-identified SPSS
output is delivered to researchers conducting the
evaluation. Contact data is removed and kept in
separate Excel files by SA Health to allow for
potential data linkage between sampled parents and
children, and other administrative datasets at a later
stage. All data are analyzed using STATA version
11.0 [29] to allow for the clustered sampling design.
As a two-stage sampling design is employed, with
children sampled from within schools, which in turn
are sampled from each community, the probability of
each school selection is adjusted according to a
probability proportionate to size approach. The
appropriate ‘svy’ STATA survey commands that
Advances in Pediatric Research

account for the survey design are employed when
analyzing all data. Evaluation of the OPAL outcome
includes a descriptive analysis of dichotomous,
categorical and continuous variables as repeated
cross-sectional surveys. Appropriate descriptive
statistical analysis, according to the form of data, is
performed at baseline and endpoints of both the
OPAL intervention and comparison communities.
Percentage of 9-11 and 14-16 year old children in the
healthy weight range is reported as cross-sectional
data for baseline and follow-up, and the changes
across the five years are also reported and analyzed
for significance. Cross-sectional CaFHS 4-year old
weight and height data is used to determine the
percentage of 4-5 year old children in the healthy
weight range at baseline, mid-point, and follow-up.
Changes across the five years are reported and
analyzed for significance. Comprehensive data
management plans have been developed for the
handling of all evaluation data, including strict
protocols for data de-identification, privacy, data
security, transfer and storage.
Endpoint data reporting includes the findings of the
triangulation of the quantitative data, with any
qualitative data, the effectiveness of the intervention
through analyzed differences in the prevalence rates
in outcome measures, analysis of any predictors of
change through multilevel modeling or logistic
regression (dichotomous variables), and the
equivalent analysis of covariance for continuous
variables. Data are analyzed by phase and by specific
community where sufficient data are available, but
not by school or school type (private/public). Mean
costs and effectiveness to determine the differential
economic impact between the OPAL intervention and
comparison communities at five years will be
compared, and incremental cost effectiveness ratios
presented in terms of the cost per unit increase in the
prevalence of healthy weight in children aged 4-5
years, 9-11 years and 14-16 years of age and the cost
per QALY [30].
Consent and ethics
This study was conducted according to the guidelines
laid down in the Declaration of Helsinki and all
procedures involving human subjects were approved
by the relevant human research ethics committees
10
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from the Flinders University Social and Behavioural
Research Ethics Committee, SA Health Human
Research Ethics Committee, Aboriginal Health
Human Research Ethics Committee, Human Research
Ethics Committee of NT Department of Health and
Menzies School of Health Research and by the
Department for Education and Child Development
and SA Catholic Education.
All adults (parents/guardians, principals, center
directors, key stakeholders) participating in the
evaluation provide written informed consent.
Parents/guardians provide written informed consent
for their child’s participation, and the child also
provides additional verbal consent prior to data
collection. To acknowledge the contributions of the
participants a series of small thank you gifts are
offered. Ethics approval to access 4-5 year growth
data (CaFHS data) was obtained from the Women's
and Children's Health Network Human Research
Ethics Committee. Annual progress reports will be
provided to all ethics committees.

Results
Consent and response rates
Of the 553 schools available in intervention and
comparison communities, a total of 277 agreed to
participate (50% acceptance rate). This comprised
262 schools in SA and 15 schools in the NT. Table 4
shows consent and completion rates for the student
questionnaires and anthropometry, and the parent,
principal, and director’s questionnaires. Consent
forms returned from parents include forms where the
parent did not consent to the student completing the
questionnaire or measurement. The consent data for
student anthropometric measures (9-11 years and 1416 years) are identical to the student survey consent
form data, as the number of consent forms returned
where measurement 'was refused, or not returned
because the student was absent on the day, were not
recorded. Table 4 combines data from participating
schools. There were slight differences between age
ranges in equivalent grades in SA and NT schools
(NT grades include slightly older children than their
counterparts in SA). As a broader age group was
recruited in the NT (grades 4-6 in primary schools
and 7-10 in secondary schools) the age bracket shown
Advances in Pediatric Research

in the table has been expanded from 14-16 years
(representing grades 9-10 in SA) to 12-16 years, to
include the additional children captured in the NT.
Table 5 shows the difference in overall response rate
to questionnaires by students in participating schools
by intervention and comparison communities. Overall
response rates for participating schools were
significantly higher in intervention communities
(IC=60%, CC=43%; p<0.0001), with a marked
differential response rate for all settings combined
between intervention and comparison communities in
the NT sample (75%; 33% respectively).
Data entry
Program logic and duplicate checks were carried out
on all survey data, with data checks for correct
school/unique student ID, values, range and missing
data. For anthropometric data (not reported) height,
weight and waist circumference were determined as
the mean of two measures, or the median where three
measures were taken (i.e. if the difference between
the first and second measurement exceeded the
threshold, necessitating a third measurement; 10.5%
of cases).

Discussion
OPAL is the most significant program of its kind in
South Australia, resourced by three levels of
government over an extended period (up to eight
years). The opportunity, and indeed the responsibility,
of all governments is to evaluate such a large
investment in public health. Obesity prevention
programs are often complex, targeting individuals and
communities simultaneously, and aiming to change
lifestyle behaviors through changes to knowledge,
social and built environments, and policy. The
evaluation of the effectiveness of such programs
requires multiple approaches, using quantitative and
qualitative methods [31]. The knowledge gained
through OPAL’s quantitative evaluation will be
critical to better understanding community-based
obesity prevention programs, and will contribute to
international understanding.
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Table 4. Rates of return for the student, parent, principal, directors’ surveys and student participation in the anthropometric measurements
for the baseline data collection of the OPAL evaluation.
Questionnaire/measurements

Number eligible a

Consent forms returned

Completed c

n

n

%

n

%

Student survey (9–11 years)

22,133

5,383

28%

4,860

22%

Student survey (12–16 years)**

8,907

1,272

14%

1,164

13%

Student anthropometric measures (9–11 years)

22,133

5,383

28%

4508

20%

Student anthropometric measures (12–16 years)**

8,907

1,272

14%

1,023

11%

Parent survey (4–5 years)

13,489

*

*

1,847

14%

Parent survey (9–11 years)

22,133

*

*

4.705

21%

Pre-school director survey

324

*

*

163

50%

Childcare center director survey***

232

*

*

113

49%

OSHC survey

253

*

*

139

55%

Principal survey (primary)

428

*

*

190

44%

Principal survey (secondary)

77

*

*

20

26%

Principal survey (R-12)

90

*

*

27

30%

b

OSHC: out-of-school-hours-care
* Not applicable: completion of questionnaire taken as consent – no extra consent form required
a
Number available from target schools who were sent information packs (students/parents) or number of schools or centers approached
(directors/principals)
b
Returned a consent form, regardless of whether consented to questionnaires or anthropometric measures (includes yes/no responses)
c
Questionnaires were completed and/or anthropometric measures were taken on day of survey
**
Due to differences across SA/NT school systems year levels were slightly different; NT included a broader age range of students
(grades 4–10), thus age bracket for the older cohort is 12–16 years
***
Childcare centers were not approached in the NT

Table 5. Consent and response rate to surveys by students from
schools in intervention (IC) and comparison (CC) communities
Schools in IC
(n=155)

Schools in CC
(n=122)

n

%

n

%

Consent rate*

3,483

20%

3,172

29%

Response rate**

3,134

18%

2,890

27%

* Consent rate = the number of consent forms distributed divided
by the number returned (includes yes/no responses)
** Response rate = the number of information packs sent by the
number of completed student surveys
Note: Data from secondary schools were not collected in Phase 4
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The planned quantitative evaluation of OPAL
described here includes two of the three minimum
requisites proposed by Swinburn and colleagues [7],
with the inclusion of objective height and weight
measurements in both intervention and comparison
groups, and an analysis of outcomes by demographic
variables. The third element, a description of the key
intervention strategies and their intensity, is a focus of
the qualitative evaluation to be described elsewhere.
An additional component described in this paper is
the impact evaluation of the overarching strategies of
increased healthy eating, increased physical activity,
and decreased sedentary activity, thus providing a
more comprehensive and rigorous evaluation than has
previously been undertaken in EPODE communities.
The longitudinal quantitative component of the
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evaluation design for OPAL described in this paper is
a key part of the overall evaluation design, which
consists of several elements, including short, medium
and long-term outcomes, economic, process, context,
network, and global evaluations.
Despite the quality evaluation plan for assessing the
effectiveness of OPAL, which has been devised and
guided by experts in the field, and a strong
partnership between the governments funding the
evaluation and the research team commissioned for
this work, there have been several challenges in the
recruitment of participants for the quantitative
evaluation to date. This is to be expected in long-term
community-based interventions, which are subject to
social, economic, political and even demographic
changes that cannot be controlled. Notably, the
original power calculations were based on the
assumption that OPAL communities had a population
of 20-30,000. Changes to the selection process of
communities to be more inclusive of smaller rural and
remote communities have resulted in a much smaller
than anticipated population being available for
sampling; subsequently smaller numbers of schools
and children were included in the sampling frame.
Other challenges include schools and principals being
burdened with the demands of other research and
activities generated through federal school programs
(for example, “Building the Education Revolution”, a
program of investment in school infrastructure in
response to the global financial crisis), the
introduction of a national curriculum framework,
competing demands on academic curricula, and the
amount of administration required in the
student/parent recruitment process. This appeared to
be more of a factor for secondary than primary
schools (response rate 44% compared to 26%), with
higher response rates observed for preschool,
childcare center and OSHC directors (50%, 49%,
55% respectively).
Another key difficulty for the quantitative evaluation
has been obtaining active consent from parents; we
received a generally poor response to requests
distributed via the student. The low non-consent rate
suggests possible disinterest and/or unwillingness for
parents to have their child participate; more probably,
it suggests that the requests failed in many cases to
even reach the parent. Additionally, there were issues
around lead time required to successfully recruit
Advances in Pediatric Research

schools to the evaluation, the timing of visits
depending on school term dates and timetabling
classes for administration of the student web-based
surveys to fit with availability of computers and
classrooms. The differential response rate between
intervention and comparison communities observed
(particularly in the NT) points to poorer engagement
in comparison communities, with the fieldwork team
reporting feedback that the parents in those
communities did not value participation as they could
see no direct benefit. Despite calls for opt-out consent
to be used in the evaluation and monitoring of
childhood obesity [32], this has not been possible in
the current Australian ethics climate, or within the
requirements of the National Health and Medical
Research Council.
It should be noted that the planned OPAL quantitative
evaluation, as outlined in this paper, has undergone
considerable changes since it began. Because of some
initial delays resulting from a complex tendering and
contracting process, time taken to finalize the
evaluation protocol and obtain relevant ethics
permissions, the evaluation for Phases 1 and 2 did not
commence until late October 2011 (planned for
2010). Early in the data collection phase it became
apparent that some of the recruitment material was
too complex, thus it was modified and made simpler,
following ethics approval. Minor modifications were
also made to the survey tool to ensure better quality
data and ease of completion. Owing to perceived
sensitivities around the terms “overweight” and
“obesity” the material was amended to refer only to
healthy weight. In addition, the scope and depth of
the evaluation was reduced between baseline data
collection for Phases 3 and 4 as a result of budget cuts
from the funding body, as well as advice received
from the OPAL Scientific Advisory Committee
regarding the response rate and sample. This
subsequently resulted in the removal of the 14-16
year old cohort (youth surveys and measures), all
principal surveys, parent surveys for 4-5 year olds,
and director surveys of early childhood centers from
the sampling frame. Thus, the main outcome data
(weight status) for follow-up will be for the 4-5 year
and 9-11 year cohorts.
Despite the changes described to the original intended
protocol the quantitative evaluation of OPAL remains
an exemplar for future evaluations of obesity
13
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prevention programs, as it provides a more rigorous
and comprehensive multi-disciplinary approach than
have previous evaluations. The original EPODE
program, on which OPAL is modeled, limited
evaluation to assessment of weight status only [5],
while OPAL will contribute other valuable survey
data, and to knowledge of the feasibility of a more
comprehensive evaluation underpinned by a rigorous
evaluation framework. Previously, the current
intervention landscape in Australia has not reported
such a comprehensive approach to identifying
effective approaches for obesity prevention [32].
Several community-based programs included both
weight and behavior outcomes but were limited in
their target group [34, 35]. To date, the most
comprehensively evaluated ram has been the ‘eat well
be active’ Community Programs intervention in
South Australia, but the full range of weight status,
behaviors and relevant environments were only
assessed for 9-11 year olds [36]. While the OPAL
evaluation continues to collect information on the
home and community environments from the child
and parent, trimming of the evaluation scope means
there will now be gaps in understanding the school
environment, especially from the perspective of those
working in the school or organization (directors,
principals). Indeed, it has been recognized that
comprehensive evaluations of community-based
interventions for obesity prevention are by nature
challenging, both financially and technically [37].
The united commitments made by governments in the
case of the OPAL program, and the quantitative
evaluation component, shows strong leadership in
partnering with researchers to meet these challenges
as best as possible. In future, a system of universal
school-based surveillance would greatly facilitate the
evaluation of community-level interventions aimed at
children.
As the South Australian government health
department owns the intellectual property for data
collected for the OPAL evaluation, de-identified data
will be made available to other researchers through
application, in the hope that this valuable resource
will be used more widely and further research into
obesity prevention. Additional OPAL datasets are
being collected, including qualitative interviews with
stakeholders, and comprehensive program and
process evaluation data in the Single Platform, which
Advances in Pediatric Research

is an online data repository program planning and
evaluation tool. As the data are re-identifiable, it is
also hoped that a cohort dataset may be established
with linkage of the 9-11 year old weight status data
with their 4-5 year old weight status data.
Overall the OPAL evaluation has potential to provide
more rigorous data, with higher quality and
consistency, than has been possible in previous
EPODE programs (where often it is the program
worker who weighs and measures the children). In
Australia there is no comprehensive school nurse
system as in other European countries. The OPAL
evaluation has been developed in parallel with the
OPAL program, and has been responsive to
programmatic changes. This is in line with a
developmental evaluation approach. While every
effort has been made to be responsive to program
change, there have, however, been some limitations.
For example, OPAL themes are selected and
implemented on an annual basis, and while the
evaluation has attempted to predict the behavior
targets for this thematic approach, it is not possible to
include specific questions for every theme in the
questionnaires. However, it is worth noting that
complementary Computer Assisted Telephone
Interview surveys have been conducted annually to
address this in the broader evaluation.
Early intervention in childhood at the population level
is likely to have maximal impact, but the benefits are
unlikely to be seen in the short term. This suggests
the need for bi-partisan support for both interventions
and their evaluations, and longer term follow-up that
allows these effects to be detected. The evaluation of
the OPAL program has provided a unique opportunity
to determine the effectiveness of community-based
childhood obesity prevention interventions for
informing public health policy and practice.
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