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Thesis summary 
Childhood overweight is a leading global public health issue. Chapter One of 

this thesis is a three part literature review of the evidence concerning the 

issue of childhood overweight and its management. Section One of the 

literature review describes this issue in terms of Australian and international 

prevalence rates and trends, health outcomes and aetiology. Sections Two 

and Three of the literature review examine the evidence to guide effective 

management of childhood overweight and analyse the thoroughness by 

which this evidence has been determined and translated into practice 

recommendations.  

 

The assumed cornerstones of child weight management are dietary change, 

increased physical activity, decreased sedentary behaviour, family support 

and behaviour modification. Recently, the role of parenting skills in the 

management of childhood overweight has been identified as a promising 

area of research. This thesis study examined the effect of the addition of 

parenting skills training to a parent-led, family-focussed healthy lifestyle 

intervention for the management of overweight in 5-9 year old children (The 

Parenting, Eating and Activity for Child Health (PEACH) Study). The 

methodology of the intervention is presented in Chapter Two. 

 

Families of overweight 5-9 year old children across two sites (three cohorts 

per site) were randomized to either a healthy lifestyle group program (HL) or 

a healthy lifestyle plus parenting group program (HL+P). Parents in both 

groups received eight 1.5hour group education sessions covering topics on 

child/family nutrition, physical activity and positive body image. Parents in the 

HL+P group were offered a four week parenting skills training program prior 

to this. All information was directed to parents and they were responsible for 

initiating and maintaining healthy lifestyle changes with their families. The 

intervention was delivered over a six month period and group differences 

were examined at this time point (intervention effect) and six months 

following with no further program contact (maintenance effect). The sample 

size (n=169) was calculated to demonstrate an estimated reduction in BMI z-
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score of 30% in the HL+P group and 10% in the HL group over 12 months, 

allowing for a drop out rate of one third (power=80%, significance=95%). 

Intention to treat analysis was conducted using ANCOVA.  

 

The effectiveness of the intervention was measured against a comprehensive 

evaluation plan consisting of:  

• primary outcome indicators (body mass index (BMI) z-score and waist 

circumference (WC) z-score) (Chapter Three),  

• secondary outcome indicators (health-related quality of life (HRQoL), 

body size dissatisfaction and height z-score) (Chapter Three),  

• impact evaluation indicators (children’s lifestyle behaviours and 

parent’s parenting practices) (Chapter Four),  

• process evaluation indicators (participant attendance and satisfaction 

and maintenance of program integrity across sites) (Chapter Four) 

and  

• qualitative evaluation of the factors external to the intervention that 

supported or inhibited families to achieve their healthy lifestyle goals 

(Chapter Five). 

 

Analysis of the primary outcomes (Chapter Three) found a significant group 

difference at the six month time point for BMI z-score (HL: -8%, HL+P: -13%, 

p=0.005), but not WC z-score (HL: -9%, HL+P: -11%, p=0.39). There were 

no group differences at the 12 month time point (six months following 

intervention end and with no further program contact). Application of the 

IOTF definition for childhood overweight and obesity to the full study sample 

found that 39 (23%) and 130 (77%) children were classified as overweight 

and obese respectively at baseline. By the six month time point (n=135), six 

(4%) children fell within the healthy weight range and 38% were classified as 

overweight and 58% as obese. At 12 months (n=123), 4% of children 

remained in the healthy weight range, 35% as overweight and 61% as obese. 

Children’s psychosocial health and linear growth were sustained during the 

intervention and maintenance periods. 
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There were no between-group difference observed for any of the children’s 

lifestyle behaviours (dietary and activity behaviours) or parents’ parenting 

practices. However, the group as a whole exhibited significant improvements 

from baseline for scores of diet quality at the six month time point that were 

maintained during the following six month non-contact period (p<0.001 for   

0-6mth and 0-12mth) (Chapter Four). Small screen usage significantly 

decreased for the full sample from 0-6 months and 0-12months (p<0.001 for 

both), however time spent being physically active did not change. Parents in 

both groups reported improvements in aspects of parenting over both time 

periods.  

 

Evaluation of process indicators showed that the intervention was well 

attended and accepted by families (Chapter Four). Seventy three percent 

(123) of subjects were retained to the 12 month time point and 44% (75) 

attended at least 75% of scheduled program sessions. Of the 131 parents 

who responded to a program satisfaction questionnaire, ninety four percent 

reported receiving the help they desired and 99% would recommend the 

program to others. The integrity of intervention sessions was upheld across 

sites providing reassurance that the program protocol was adhered to and 

demonstrating a good degree of generalisability.  

 

The thematic analysis of interviews conducted with parents at the 12month 

time point identified more references to barriers than facilitators of healthy 

lifestyle goal achievement (433 vs 375) (Chapter Five). This chapter 

highlights the contextual nature of family-based interventions and weight 

management strategies and the need to consider these during program 

planning and delivery. 

 

Chapter Six concludes the thesis by summarising its results and highlighting 

how they have contributed to the evidence base. Study strengths and 

limitations are described and implications of the findings on practice and 

future research are presented. 

 



 10 

Research output arising from this thesis 
Peer-reviewed Journal Articles 

Warren JM, Golley RK, Collins, CE, Okley AD, Jones RA, Morgan PJ, Perry 

RA, Baur LA, Steele JR, Magarey AM. Randomised controlled trials in 

overweight children: practicalities and realities. International Journal of 

Paediatric Obesity. 2007; 2: 73-85.  

 

Golley RK, Perry RA, Magarey AM and Daniels LA. A family-focussed child 

weight management program incorporating parenting skills training with 

healthy lifestyle information to support behaviour modification. Nutrition & 

Dietetics. 2007; 64: 145-150. 

 

Magarey A, Gehling R, Haigh R and Daniels L. 2004. Letters to the editor. 

Key elements for the nutrition component of child overweight management 

interventions in five- to nine-year-old children. Nutrition & Dietetics, 61,183-4. 

 

Published Abstracts 

Perry R, Man K, Wilson G, Daniels L, Magarey A. Nutrient intakes of 5-8 

month old infants: different methods of calculating breast milk intake and 

comparison with intakes of formula fed infants (oral). Dietitians Association of 

Australia 25th National Conference, Hobart. Nutrition and Dietetics 2007; 

64(S1): S32. 

 

Daniels L, Perry R, Magarey A, Baur L, Steinbeck K, Hills A. PEACH RCT: a 

family-focused weight management program for 5-9 year olds – impact on 

maintenance of reduction in adiposity 6 months post intervention (poster). 

European Congress on Obesity, Budapest. International Journal of Obesity 

2007; 31(S1): S145. 

 

Perry R, Magarey A, Daniels L. Quality of life of 5-9 year olds enrolled in 

PEACH: a family focused child weight management program (poster). 

International Congress on Obesity, Sydney. Obesity Reviews 2006; 7(S2): 

324. 



 11 

 

Magarey A, Perry R, Baur LA, Daniels L, Steinbeck KS, Hills AP. 

Effectiveness of the PEACH RCT a Family Focussed Weight Management 

Program for 5 to 9-year-olds: 6 Month Outcomes (poster). International 

Congress on Obesity, Sydney. Obesity Reviews 2006; 7(S2): 114. 

 

Magarey A, Wilson G, Perry R, Daniels L. Lifestyle Changes at 6 months of 

Subjects Enrolled in the PEACH RCT a Family Focussed Weight 

Management Program for 5 to 9-year olds (poster). International Congress 

on Obesity, Sydney. Obesity Reviews 2006; 7(S2): 325. 

 

Perry R, Magarey A and Daniels L. Quality of life of 5-9 year olds enrolled in 

PEACH: a family focussed child weight management program (oral). 

European Childhood Obesity Group Workshop, Poland. International Journal 

of Obesity 2006; 30(S2): S41. 

 

Perry R, Golley R, Magarey A and Daniels L. Application of parenting skills 

to a healthy family lifestyle program for overweight children: a case study of a 

novel approach for dietitians and parents (poster). Dietitians Association of 

Australia 24th National Conference, Sydney. Nutrition and Dietetics 2006; 

63(S1): A37. 

 

Other Conference Presentations 

Haigh R and Magarey A. Parental perceptions of the health risk of childhood 

overweight and barriers to management (oral). Australasian Society for the 

Study of Obesity Scientific Meeting, Adelaide, October 2005. 

 

Haigh R, Golley R, Magarey A and Daniels L. 2005. Program description and 

evaluation plan of PEACH: beyond kilograms and centimetres (oral). National 

Health Outcomes Conference, Canberra, August 2005. 



 12 

Declaration  
I certify that this thesis does not incorporate without acknowledgement any 

material previously submitted for a degree or diploma in any university; and 

that to the best of my knowledge and belief it does not contain any material 

previously published or written by another person except where due 

reference is made in the text. 

 

A funding proposal for the RCT had been developed prior to the 

commencement of my candidature. Following commencement, I developed 

protocols for implementation and modified intervention content and program 

materials used in the pilot study. Along with Gizelle Wilson (research 

assistant) I was jointly responsible for subject recruitment and retention, 

screening and baseline assessment at the Adelaide site. I delivered the 

parenting and healthy lifestyle components of the HL+P intervention arm at 

the Adelaide site. In order to provide blinded outcome assessment, research 

staff performed outcome measurements at the six- and 12-month time points. 

 

I was responsible for the expansion of the original research protocol to 

include qualitative research methodology. I designed this component, 

secured additional grant funding to support this work and sought and gained 

ethics approvals for its implementation at both study sites. I trained staff in 

both sites to conduct the interviews. 

 

I assisted with quantitative data entry and was responsible for all qualitative 

data entry. I performed all quantitative and qualitative data analysis. 

 

The study was funded by a National Health and Medical Research Council 

Project Grant (275526) and I was supported by PhD Scholarships from 

National Health Foods (2004 and 2005) and the National Health and Medical 

Research Council (2006 and 2007).  

 

Rebecca Anne Perry 

4 February 2008 



 13 

Acknowledgments  
I would like to extend my appreciation to all those who have provided me with 

encouragement and support during my candidature. 

 

Firstly to my primary supervisors Dr Anthea Magarey and Professor Lynne 

Daniels, whose guidance, wisdom and experience have been invaluable 

during this exciting and challenging time of my life. I have appreciated the 

trust and belief you have both placed in me and also the support and 

encouragement you supplied when required. Your supervision has fostered 

great working relationships and friendships which I truly value.  

 

Special thanks must also go to Gizelle Wilson, whose commitment to the 

study ensured its successful delivery at the Adelaide site. Likewise, thanks to 

the Sydney site team, especially Anthea Lee, Professor Louise Baur and 

Associate Professor Kate Steinbeck. 

 

At the Adelaide site I must also thank clinic staff at the Flinders Medical 

Centre for their cooperation and willingness to make time and space 

available for subject appointments, especially Kylie Bailey, Tina Owers and 

Sue Coppi. I am also grateful to paediatricians Dr Nicola Spurrier, Dr Brian 

Coppin and Dr David Everett for screening subjects.  

 

I sincerely thank Kylie Lange for her advice regarding the statistical analysis 

of my data. I also thank Professor Elizabeth Farmer for her guidance 

regarding qualitative research methodology and techniques. 

 

Finally, I would like to thank my husband, family and friends (and Meg) for 

their support and understanding whilst I undertook my PhD. Andrew, you 

especially have been my rock – thank you for helping me to never, never, 

never give up. Thanks also to my parents for their support, which knows no 

borders. You have all made sure I was able to achieve a fantastic balance 

between work and life during this time and I look forward to doing a lot more 

living with you all very soon. 



 14 

Abbreviations  
ADA  American Dietetic Association 

AGHE  Australian Guide to Healthy Eating 

ANCOVA Analysis of Covariance 

APQ  Alabama Parenting Questionnaire 

BMI  Body Mass Index 

CDC  Centres for Disease Control and Prevention 

CDQ  Children’s Dietary Questionnaire 

CHQ-PF50 Child Health Questionnaire – Parent Form 50 

CONSORT Consolidated Standards of Reporting Trials 

EE  Energy Expenditure 

EI  Energy Intake 

GP  General Practitioner 

HL  Healthy Lifestyle (arm of the PEACH intervention) 

HL+P  Healthy Lifestyle+Parenting (arm of the PEACH intervention) 

HRQoL Health-Related Quality of Life 

HWR  Healthy Weight Range 

IOTF  International Obesity TaskForce 

ITT  Intention To Treat 

NHMRC National Health and Medical Research Council 

NICE  National Institute of Clinical Excellence 

NIDDM Non-Insulin Dependent Diabetes 

PAR  Planned Activity Routine 

PEACH Parenting, Eating and Activity for Child Health (the thesis study) 

RCT  Randomised Controlled Trial  

SEIFA  Socio-Economic Indices for Areas 

SES  Socio-Economic Status 

SPANS Schools Physical Activity and Nutrition Survey 

TV  Television 

UK  United Kingdom 

US  United States 

VLCD  Very Low Calorie Diet 

WC  Waist Circumference 

Unless otherwise stated, the term “overweight” refers to “overweight and obesity” 



 15 

List of tables and figures 
 

Chapter One: Literature Review 

Table 1.1: Prevalence (%) of overweight (including obesity) and [Obesity] in 

Australian children of various ages between 1985 and 2002 

 

Figure 1.1: Global Prevalence (%) of overweight (including obesity) for 

children of various ages between 1976-1980 and 1995 

 

Figure 1.2: Potential multisystem health consequences of childhood obesity 

 

Table 1.2: Summary of the literature reporting on the cross-sectional 

relationship between health-related quality of life (HRQoL) and overweight in 

children aged 5-18 years of age 

 

Table 1.3: Summary of the literature reporting on the longitudinal data 

examining the persistence of childhood overweight into adulthood 

 

Figure 1.3: Summary of the behavioural and environmental influences 

contributing to the development of chronic positive energy balance  

 

Table 1.4: Summary of the literature reporting on the longitudinal data 

examining the risk factors for the development of overweight in childhood 

 

Table 1.5: Summary of the reviews that synthesise the evidence to guide the 

effective treatment of overweight in childhood  

 

Table 1.6: Matrix representing the 40 primary papers included in the four 

systematic reviews to guide effective management of childhood overweight: 

categorised under the cornerstone of management investigated and the 

review(s) in which included 

 



 16 

Table 1.7: Summary of papers investigating the role of and support for 

parents in the effective management of childhood overweight 

 

Table 1.8: Classification of papers investigating either a) the degree of 

parental involvement or b) the type of support provided to parents most likely 

to assist in the effective management of childhood overweight 

 

Table 1.9: The levels of evidence used to classify literature for the 

development of Clinical Practice Guidelines (CPGs) for the management of 

childhood overweight in Australia, the UK and the US 

 

Table 1.10: Consistency by which the Clinical Practice Guidelines for the 

management of childhood overweight from Australia, the UK and the US 

address the recognised cornerstones of management 

 

Table1.11: Types of program evaluation: definitions and examples specific to 

the evaluation of a child weight management intervention 

 

Table 1.12: Summary of evaluation indicators reported in key papers 

investigating the role of or support required for parents to effectively manage 

childhood overweight 

 

Table 1.13: Details of outcome and impact evaluation indicators reported in 

papers investigating the role of and support required for parents in the 

effective management of childhood overweight 

 

Table 1.14: Categories of impact evaluation indicators reported in papers 

investigating the role of and support required for parents in the effective 

management of childhood overweight 

 

Table 1.15: Design characteristics of the tools used to measure impact 

evaluation of interventions assessing the role of parental involvement/support 

in the management of childhood overweight  
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Chapter Two: Study Methodology 

Table 2.1: Sequence and content of the two intervention arms of the PEACH 

Study  

 

Table 2.2: Outline of the format of PEACH study intervention sessions, with 

key differences between intervention arms indicated in italics 

 

Table 2.3: An example of the application of the Planned Activities RoutineTM  

to a situation that could jeopardise achievement of healthy family lifestyle 

goals 

 

Table 2.4: Recommendations used throughout the PEACH program to 

promote healthy eating and activity behaviours 

 

Figure 2.1: Physical activity model provided to parents to guide the 

achievement of PEACH program physical activity goals 

 

Figure 2.2: Process of thematic analysis undertaken to analyse the 

transcripts of the 95 semi-structured interviews conducted with PEACH 

parents at the 12 month time point 

 

Figure 2.3: Template of flash card used to organise themes relating to 

barriers or facilitators to the achievement of healthy family lifestyle goals 

identified from interviews conducted with PEACH parents at the 12 month 

time point 
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Chapter 3: Outcome Evaluation 

Figure 3.1: Progression of subjects through the phases of the PEACH study 

from recruitment to analysis by group allocation to either intensive healthy 

lifestyle education (HL) or intensive healthy lifestyle education plus parenting 

(HL+P) 

 

Table 3.1: The number of enquiries received from families interested in 

participating in the PEACH study and the number (percentage) of families 

enrolled in the study by recruitment strategy 

 

Table 3.2: Mean±SD for indicators of socioeconomic status of PEACH 

families at baseline of the study as a) full sample and b) split and compared 

by site 

 

Table 3.3: Baseline mean±SD anthropometric measures and weight status of 

children enrolled in the PEACH study  

 

Table 3.4: Baseline mean±SD anthropometric measures for subjects enrolled 

in the PEACH study by intervention site and group 

 

Table 3.5: Summary of adjusted means of BMI and WC z-scores (±SE) for 

children enrolled in the PEACH study at baseline and 6mth and 12mth 

(Intention to treat analysis) 

 

Figure 3.2: Mean BMI z-score (±SE) for children enrolled in the PEACH study 

at baseline (n=169), six months (n=135) and 12months (n=123) according to 

group (healthy lifestyle only (HL) or healthy lifestyle plus parenting (HL+P)) 

 

Figure 3.3: Mean WC z-score (±SE) for children enrolled in the PEACH study 

at baseline (n=168), six months (n=135) and 12months (n=122) according to 

group (healthy lifestyle only (HL) or healthy lifestyle plus parenting (HL+P)) 

 

Table 3.6: Estimated means of change in BMI and WC z-scores from 

baseline to six months and baseline to 12 months according to group 

allocation for children enrolled in the PEACH study: time and group effects 
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Table 3.7: Weight status of children enrolled in the PEACH study at baseline, 

six and 12 months: frequency (% of total sample at each time point) 

 

Table 3.8: Key design characteristics and findings of interventions for the 

management of overweight in pre-pubertal children using BMI z-score to 

measure effectiveness to at least 12 months post-baseline 

 

Figure 3.4: Size effects of interventions testing the effectiveness of parenting 

support for the management of overweight in childhood 

 

Table 3.9: Baseline mean±SD health-related quality of life scores for children 

(C) and parents (P) enrolled in the PEACH study  

 

Table 3.10: Mean±SD health-related quality of life scores for children (C) and 

their parents (P) enrolled in the PEACH study at baseline, six months and 12 

months (Intention to treat analysis) 

 

Table 3.11: Mean±SD health-related quality of life scores for children and 

their parents enrolled in the PEACH study according to child weight status at 

baseline, six months and 12 months compared with an Australian community 

sample of 9-12 year olds 

 

Figure 3.5: Parent-proxy health-related quality of life total score for children 

enrolled in the PEACH study according to child weight status at baseline, six 

months and 12 months relative to parent-proxy scores from an Australian 

community sample of 9-12 year olds 

 

Table 3.12: Body size dissatisfaction at baseline, six and 12 months and 

change from baseline reported by children enrolled in the PEACH study 

 

Table 3.13: Mean height and height z-score (±SD) for children enrolled in the 

PEACH study at baseline, six and 12 months 
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Chapter 4: Impact and Process Evaluation 

Table 4.1: The Children’s Dietary Questionnaire subscales, possible and 

recommended scores and actual scores (mean±SD) and response ranges for 

PEACH children at baseline, 6 and 12 months  

 

Table 4.2: Mean±SD minutes per day engaged in active play and small 

screen use for PEACH study children at baseline, six and 12 months  

 

Table 4.3: The number and percentage of children who achieved the 

recommended scores for each of the Children’s Dietary Questionnaire 

subscales at baseline, 6 and 12 months of the PEACH study 

 

Figure 4.1: Difference between time spent in physical activity and small 

screen usage (min/day) relative to the difference observed at baseline for 

PEACH children at baseline, six and 12 months 

 

Table 4.4: The Parenting Sense of Competence subscale scores (mean±SD) 

for parents of PEACH children at baseline, 6 and 12 months 

 

Table 4.5: The Alabama Parenting Questionnaire scores (mean±SD) for 

PEACH parents at baseline, 6 and 12 months  

 

Table 4.6: Summary of the differences seen in the five constructs of 

parenting as defined by the Alabama Parenting Questionnaire at baseline, six 

and 12 months reported by parents enrolled in the PEACH study 

 

Table 4.7: Response rates (RR) for the collection of anthropometric data from 

parents at baseline, six and 12 months of the PEACH study: comparison to 

child response rates and demonstration of reliance on self-reporting 

 

Table 4.8: Mean±SD weight, BMI and waist circumference of parents 

enrolled in the PEACH study at baseline, six and 12 months  
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Table 4.9: Frequency of parent attendance to the PEACH study to 

intervention sessions by group (HL or HL+P) for the full study sample and by 

site 

 

Table 4.10: Service quality and satisfaction ratings of the PEACH study 

intervention from parents a) at the completion of the four week Triple P® 

training for the HL+P intervention arm full sample and by site and b) at the 

completion of the six month intervention for the full study sample and by 

group 

 

Table 4.11: Results of quality assurance audit of four randomly selected 

PEACH sessions 

 

 

Chapter 5: Facilitators and Barriers to the Achievement of Program 

Goals 

Table 5.1: Results of phase two of the thematic analysis of 95 semi-

structured interviews conducted with PEACH study parents at the 12 month 

time point listing the initial codes describing barriers and facilitators to 

achievement of program lifestyle goals and the number of times they were 

sourced (S) and referenced (R) 

 

Table 5.2: Results of phase three of the thematic analysis of 95 semi-

structured interviews conducted with PEACH study parents at the 12 month 

time point listing level one themes describing barriers and facilitators to 

PEACH families’ achievement of program lifestyle goals and the initial codes 

that underpin them 

 

Figure 5.1: Thematic mind map illustrating level one and level two themes 

describing facilitators to the achievement of program goals following the 

thematic analysis of 95 semi-structured interviews conducted with PEACH 

study parents at the 12 month time point  
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Figure 5.2: Thematic mind map illustrating level one and level two themes 

describing barriers to the achievement of program goals following the 

thematic analysis of 95 semi-structured interviews conducted with PEACH 

study parents at the 12 month time point  

 

Table 5.3: Summary of second- and first-level facilitator themes and the 

number of initial codes (C) and references (R) supporting them identified 

through the thematic analysis of 95 semi-structured interviews conducted 

with PEACH study parents at the 12 month time point  

 

Table 5.4: Summary of second- and first-level barrier themes and the number 

of initial codes (C) and references (R) supporting them identified through the 

thematic analysis of 95 semi-structured interviews conducted with PEACH 

study parents at the 12 month time point  
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Chapter One: Literature Review 

The first chapter of this thesis is compiled in three sections. The first 

describes “the issue” of childhood overweight with respect to prevalence 

rates, health outcomes and aetiology. The second section examines the 

evidence informing best practice and critically reviews four review that are 

regularly relied upon to guide management. In addition, this section 

examines the accuracy by which evidence is translated into practice via a 

review of the clinical practice guidelines for the management of overweight in 

childhood from Australia, the United Kingdom and the United States. The 

final section of this chapter examines the rigour by which child weight 

management interventions have been evaluated according to the 

assessment of outcome, impact and process evaluation indicators. This 

chapter culminates in the formulation of the research question which this 

thesis aims to address. 

 

1.1 Section One: The Issue of Childhood Overweight 

Childhood overweight is one of the greatest public health concerns of this 

generation and has implications for the health of children now and in the 

future (1). The development of childhood overweight results from the 

interaction of a complex set of factors from multiple settings, acting in 

differing ways throughout a child’s growth (2).  

 

The first section of this literature review will provide an explanation of the 

definition of childhood overweight and obesity, present national and 

international prevalence rates, discuss the health outcomes of the condition 

and examine its causes. 

 

1.1.1 Defining overweight in children 

Overweight results from the accumulation of excess body fat, so ideally 

measures to determine body fatness should be used to diagnose and monitor 

overweight.  
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In adults, the body mass index (BMI) is closely correlated with body fat as 

determined by densitometry (3) and positively associated with an increased 

risk of chronic disease and mortality (4). Although it does not differentiate 

between muscle and fat, BMI correlates with more direct measures of fatness 

(5) and provides the best estimate of adiposity of all the calculated indices 

(6). A BMI of 25 or 30 is used to define overweight or obesity respectively in 

adults as these cut points accurately indicate adverse risk to health (4). 

 

Body mass index is also closely correlated with body fat in childhood and 

long term health risks such as high blood pressure and elevated serum 

concentrations of lipids and insulin (7) (8) (3). During childhood, BMI changes 

with age and differs between the sexes and thus a set cut point to define 

overweight and obesity during this time is not appropriate (9) (7). Childhood 

overweight has been defined in various ways in the literature (eg. percentage 

overweight, BMI centile, BMI z-score) leading to confusion and an inability to 

directly compare the effectiveness of studies across sites, the prevalence 

between countries and to conduct meta-analyses (discussed further in 

Section 1.3.3.2). Therefore the need for a consistent definition of childhood 

overweight is urgent, especially during a time of increased global prevalence 

rates requiring standardised monitoring. 

 

In 1997, the International Obesity Task Force (IOTF) Childhood Obesity 

Working Group accepted BMI as an index of excess adiposity in children 

(10). Subsequently, cut points based on adult definitions that reflect age and 

gender differences during childhood were established (11). These 

internationally recognised standards allow determination of prevalence and 

permit comparison of study findings across different populations. They are 

recommended for use in epidemiological studies and research by the 

Australian National Health and Medical Research Council Clinical Practice 

Guidelines for the Management of Overweight and Obesity in Children and 

Adolescents (12). This definition provides a categorical system for classify 

childhood overweight and obesity, thus decreasing sensitivity and increasing 

sample size required to detect change. 
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To address these issues, the use of a continuous variable to express age, 

height and gender-specific BMI (eg. BMI z-score/centile or percent 

overweight) may be advantageous, however there is not consensus on which 

is most suitable (10) (11) (13). All methods have been found to be highly 

correlated in 3-6 year olds (all r>0.9), however there may be some advantage 

in using BMI z-score to assess adiposity change in children (13). 

 

Therefore, for the purposes of this thesis, change in degree of overweight is 

defined using BMI z-score calculated by comparing subjects against a UK 

reference population (14) and the IOTF definition (11).  

 

In recognition of the possibility of waist circumference being a better predictor 

of obesity-related health risk in children than BMI, waist circumference z-

scores are also reported as a measure of abdominal adiposity, also 

calculated by comparison to a UK reference population (15).  

 

Results from this thesis study will refer to these outcome indicators as 

“change in degree of overweight/abdominal adiposity” however when 

referring to previously published literature, the terminology used by those 

authors is often quoted, which may be “weight loss”. Except where otherwise 

indicated, the term “overweight” is used in this thesis to refer to “overweight 

and obesity”. 

 

1.1.2 Prevalence and trends of childhood overweight 

Prevalence and trends of childhood overweight - Australia 

The most recent nationally representative data on the prevalence of  

childhood overweight and obesity in Australia is provided by the National 

Nutrition Survey conducted in 1995 (16). Application of the IOTF cut points 

classifies 20% and 21% respectively of Australian boys and girls aged 2-18 

years of age as overweight or obese (17). When compared to the 1985 

Australian Health and Fitness Survey (18), this represents an almost 

doubling of the rate of overweight and a more than trebling of the rate of 

obesity amongst Australian children in one decade (17). More recent data on 
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the rates of overweight and obesity in a sample of four year old South 

Australian children suggest that the 1995 rates have continued to increase  

(19).   

 

Table 1.1 highlights the dramatic increase in prevalence of childhood 

overweight experienced by boys and girls in Australia between 1985 and 

2002. These figures indicate a greater increase in the prevalence of obesity 

than overweight between 1985 and 1995, suggesting that the number of 

children in the upper end of the distribution is rapidly increasing. 

Furthermore, girls appear to have a higher prevalence of overweight and 

obesity than boys for both age groups presented. The data from Child and 

Youth Health in South Australia indicate that overweight affects children as 

young as four years old, emphasising the need to prevent and manage the 

condition in early life. 

 

Table 1.1: Prevalence* (%) of Overweight (including obesity) and 
[Obesity] in Australian Children of Various Ages Between 1985 and 
2002 

 Time 1 Time 2 Fold increase over time 
National Data: 1985-1995 a 
7-15y 
Males 
Females 

 
11 [1] 
12 [1] 

 
20 [5] 
22 [6] 

 
X1.8 [x5] 
X2 [x6]  

South Australian Data: 1995-2002 b 
4y 
Males 
Females 

 
10.2 [3.2] 
12.8 [3.5] 

 
17.3 [4.1] 
21.4 [5.8] 

 
x1.7 [x1.3]  
x1.7 [x1.7] 

 

* Prevalence calculated using the IOTF cut points (11) 
a Australian Health and Fitness Survey 1985: males n=4302, females n=4190 and National Nutrition Survey 1995: 
males n=817, females n=769 (17) 
b South Australian Child and Youth Health data 1995: males n=8275, females n=7931 and 2002: males n=5308, 
females n=5037 (19) 
 

Prevalence and trends of childhood overweight –Worldwide 

The average global prevalence of childhood overweight and obesity is 10%  

and 2-3% respectively for children aged 5-17 years (1). This global average 

reflects a wide international range, varying between less than 10% for African 

countries and over 20% for the Americas and Europe (1). There is a trend for  

the prevalence of overweight to be higher amongst the poor in rich countries 

and the rich in poor countries, and greater  in urban than rural communities 

(1) (20) (21). 
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a 
a 

 

These prevalence rates are increasing, with Australia, Canada and the UK 

experiencing increases of 1.0% per annum over the last 20 years (1). 

Furthermore, the distribution of BMI across the ages has shifted in a skewed 

fashion to the right, indicating that children at the upper end of the distribution 

are getting even heavier (20).  

 

Figure 1.1 presents childhood overweight prevalence rates from a number of 

countries over recent decades. Rates have increased by between 150% and 

180% over the years reported and show no signs of slowing. 

 

Figure 1.1: Global prevalence* (%) of overweight (including obesity) for 
children of various ages between 1976-1980 and 1995 
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* Prevalence calculated using the IOTF cut points (11) 
1National Study of Health and Growth (England), 4-11 years old: 1984 n=6267, 1994 n=5874  (22) 
2National Study of Health and Growth (Scotland), 4-11 years old: 1984 n=4246, 1994 n=4108  (22) 
3National Health and Nutrition Examination Surveys, 6-11 years old: 1976-1980  n=not stated, 1988-1994 n=not 
stated (23) in (1) 
4Australian Health and Fitness Survey, 1985: 7-15 years old: n=8492 and National Nutrition Survey, 1995: 2-18 
years old: n=2962 (17) 

 

Summary - Prevalence and trends of childhood overweight  

Australian childhood overweight prevalence rates are generally higher than in 

Britain and lower than in the US, although some age groups are inconsistent 

with this overall trend (17) (24). Global childhood overweight rates continue 

to increase, representing a public health issue requiring urgent action. Most 
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importantly, action is required to prevent its continued development into 

adulthood and to reduce or eliminate its associated health outcomes. 

1.1.3 The health outcomes of childhood overweight 

1.1.3.1 Introduction 

A systematic review of the health outcomes of childhood overweight 

concluded that one of the most significant immediate adverse effects of the 

condition is psychological morbidity (25). Persistence into adulthood is 

considered to be the most significant long term health outcome of childhood 

overweight, increasing adult morbidity and mortality rates. Other health 

outcomes of childhood obesity have also been reported, often only seen in 

clinic settings amongst children with severe obesity and these are 

represented in Figure 1.2. 

 

Health outcome data collected for the purposes of this thesis include the 

psychological consequences of childhood overweight and the tracking of 

weight with age - the most significant immediate and long term 

consequences of childhood overweight. Therefore, this literature review will 

focus primarily on these outcomes and provide a brief overview only of  the 

biological and other health outcomes of childhood overweight. 
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Figure 1.2: Potential multisystem health consequences of childhood 
obesity 
 

 
(Taken from (20)) 
 

1.1.3.2 Psychosocial health outcomes of childhood overweight  

Overweight in childhood is strongly associated with psychosocial morbidity 

(4), which may impact upon quality of life, body image and self esteem. 

Negative influences on these aspects of health are experienced immediately 

and acutely by children meaning they may be the most profound 

consequence of childhood overweight. 

 

The study described in this thesis collected measures of children’s quality of 

life and perceived body image. The limited evidence reporting on these 

psychosocial outcomes, particularly for pre-adolescent children, is reviewed. 

For completeness, reviews reporting on self esteem, a psychosocial health 

outcome which was not specifically monitored in this study but often included 

as a domain in measures of quality of life, are also included. 

 

Pulmonary 
Sleep apnoea 

Asthma 
Exercise intolerance 

Psychosocial 
Poor self esteem 

Depression 
Eating disorders 

Gastrointestinal 
Gallstones 

Steatohepatitis 

 
Renal 

Glomerulosclerosis 

Musculoskeletal 
Slipped capital femoral 

epiphysis 
Blount’s disease 
Forearm fracture 

Flat feet 

Neurological 
Pseudotumor cerebri 

Cardiovascular 
Dyslipidaemia 
Hypertension 
Coagulopathy 
Chronic inflammation 
Endothelial dysfunction 

Endocrine 
Type 2 diabetes 
Precocious puberty 
Polycystic ovary syndrome (girls) 
Hypogonadism (boys) 



 30 

1.1.3.2a Health Related Quality of Life 

Health related quality of life (HRQoL) is a multidimensional measure that 

provides a patient centred perspective of the experience of a condition (26). 

There is strong evidence of the negative effect of obesity on adult HRQoL 

(27) but there has been relatively little attention directed to this relationship in 

children. A number of condition-specific tools are available to measure 

HRQoL in obese adults (27) and for children with various chronic illnesses 

(28), however no obesity specific tool exists for children. Obesity-related 

HRQoL in children is assessed using generic instruments to measure global 

HRQoL such as the PedsQL™4.0 (29) and the Child Health Questionnaire – 

Parent Form 50 (CHQ-PF50) (30).  
 

In the last three years, four studies have reported on the HRQoL of 

overweight children aged 5-18 years from various settings (Table 1.2). One  

study used the parent-report CHQ-PF50 as the measurement tool (31) and 

three used the parent- and child-reported PedsQL™4.0 (32-34). The 

PedsQL™4.0 is the tool used to measure HRQoL by this thesis study. 
 

The paper by Friedlander and colleagues may not provide an accurate 

perception of child quality of life as data were limited to parent report of child 

HRQoL which may not be consistent with that of the child (28, 35). The 

discrepancies in findings between the three studies using the PedsQL™ to 

measure HRQoL may be explained by cultural differences in perceptions of 

quality of life (36) or inconsistencies between definitions of weight status. 
 

Overall however, it can be concluded that aspects of HRQOL decrease with 

increasing weight. All four studies found a significant negative correlation 

between BMI and HRQOL for physical functioning summary (p values varied 

between 0.02 and <0.01), which is consistent with the adult literature (27). 

Psychosocial functioning summary scores were also negatively correlated 

with BMI for child- and/or parent-reports (p values varied from <0.01 to 

<0.001), indicating that even at a young age children may be experiencing 

negative self perception. These findings provide evidence for the importance 

of early intervention to prevent the negative consequences of childhood 

overweight on children’s quality of life. 
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Table 1.2: Summary of the literature reporting on the cross-sectional relationship between health-related quality of life 
(HRQoL) and overweight in children aged 5-18 years of age 
CHQ-PF50: parent-report 
Publication Details 
(Setting, sample 
size) 

Sample characteristics 
 

Design and 
methodological 
details 

Findings 
 

Friedlander et al 
(2003) (31) 
 
US community sample  
 
Parents of 371 
children (186 males) 
 

Age range: 8-11y  
Mean(SD) age: 9.0y (0.82) 
 
Mean(SD) BMI: 18.3kg/m2 
(3.54)  
 
Normal/under weight: 70.1%  
At risk of overweight :12.4%  
Overweight: 17.5%  
 
 

4 weight categories 
based on the 2000 
CDC BMI-for-age-and-
sex growth charts: 
 
Relative underweight: 
BMI<20th %ile 
Normal wt: BMI 20-84th 

%ile 
At risk of overweight:  
85-94th %ile 
Overweight: >95th %ile 
 

When compared with normal weight children: 
- overweight children have significantly lower scores for: 
• self esteem (p<0.001) 
• parental emotional well being (p<0.02) 
• physical functioning (p<0.01) 
• behaviour (p<0.001) 
• global general health (p<0.001) 
• global behaviour (p<0.02) 
- parents of overweight children more likely to exhibit higher levels of 
emotional distress (OR,2.0; 95%CI, 1.1-3.6) 
 
Childhood obesity more closely linked with perceived limitations in 
psychological health than physical health 

PedsQL™4.0: child- and parent-report 
Publication Details Sample characteristics Design Findings 

 
Schwimmer et al 
(2003) (33) 
 
US community and 
clinical sample  
 
106 children (C)  (57 
males) and 105 
parents (P) 

Obese sample: 
n=106 C (57male) and 105 P 
Mean(SD) age: 12.1y (3.0) 
Mean(SD) BMIz: 2.6 (0.5) 
 
Healthy weight sample: 
n=401 C (182 male) and 389 P 
Mean(SD) age: 10.9y (3.3) 
Mean BMIz: N/A 
 
Cancer sample: 

Obesity defined as 
BMI�95th based on the 
2000 CDC BMI-for-
age-and-sex growth 
charts 
 
 
 

When compared with healthy weight children/parents of healthy weight 
children: 
- obese children: significant lower scores in all domains (p<0.001) 
- obese children: more likely to have impaired HRQoL (total score: OR, 
5.5 [95%CI, 3.5-8.7] 
- parents of obese children: significant lower scores in all domains 
(p<0.001) 
 
When compared to children with cancer: 
- obese children reported similar HRQoL (total score: OR, 1.3 [95%CI, 
0.8-2.3] 
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n=106 C (57 males) and 104 P 
Mean(SD) age: 11.0y (4.3) 
Mean(SD) BMIz: N/A 

BMIz of obese children inversely related to physical functioning 
 
Parents of obese children reported lower scores than children self-
reported for most domains (unlike parents of healthy weight children who 
tended to score higher than their child) 

Publication Details Sample characteristics Design Findings 
 

Williams et al (2005) 
(32) 
 
Australian community 
sample  
 
1456 children (736 
male) and 1229 
parents 

Age range: 9-12y 
Mean (SD) age: 10.4y (1.1) 
Mean (SD) BMIz: 0.50 (0.92) 
 
75.5% not overweight 
20.0% overweight 
4.3% obese 
 

Children classified as: 
- not overweight 
- overweight 
- obese 
using IOTF cut points 
(also examined results 
using CDC %iles and 
found no difference) 
 

Significant decline in scores with weight for PedsQL domains of: 
- physical function (child and parent) 
- social function (child and parent) 
- total score (child and parent) 
- psychosocial function (child only) 
(p=0.004 for all) 
 
HRQoL (child and parent) for total, physical, psychosocial and social 
scores decline once child’s weight above mean BMI and decline worsens 
with increasing BMI, so that scores lowest for obese children 
 
Overweight and obese children differed from healthy weight children 
most strongly on physical and social functioning scores 
 
Child self-report and parent proxy-report similar for all weight categories 

Publication Details Sample characteristics Design Findings 
Pinhas-Hamiel et al 
(2006) (34) 
 
Israeli clinic sample 
 
182 children (82 male) 
and 182 parents 

Normal weight:   
n=94 (community) 
Mean(SD) age: 11.4y (4.2) 
 
Obese sample: 
n=88 (49 from hospital clinic, 
39 from community clinic) 
Mean(SD) age: 11.3y (3.4) 
 

Obesity defined as 
BMI>95th based on the 
2000 CDC BMI-for-
age-and-sex growth 
charts 
 
 

When compared with healthy weight sample, obese children/parents of 
obese children scored lower (p<0.01 for all) for PedsQL domains of: 
• physical (child and parent) 
• social (child and parent) 
• school (child and parent) 
• emotional (parent only) 
 
Parents of obese children scored significantly lower than children self-
reported (unlike normal weight child and their parents) 
 
� in BMIz associated with � in HRQoL for all domains for children 
(p<0.03) and parents (p<0.01) 
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1.1.3.2b Body image 

Body image is the perception that an individual holds of their appearance and 

the influence of these perceptions and attitudes on behaviour (37). Body 

image can be represented by an individual’s satisfaction with their body 

shape. This is commonly measured by either asking an individual to rate how 

satisfied they are with their body weight or shape on a scale (38) or 

examining the discrepancy between an individual’s perceived and desired 

body shape as selected from pictorial representations (39) (40). 
 

Dissatisfaction with body shape is present in children as young as nine and 

the degree of this dissatisfaction tends to vary with gender and weight (39). 

Sixty-nine percent and 59% of nine year old boys and girls respectively have 

been found to be dissatisfied with their current body shape (39). This 

dissatisfaction increases to around 80% for both boys and girls classified as 

overweight. Dissatisfaction with body shape increases significantly with 

increasing weight in nine year old girls classified as normal weight, 

underweight or overweight and obese (p<0.001) (41). In comparison with 

normal weight girls, underweight girls desire to be heavier whilst those 

overweight and obese wish for a significantly thinner frame. This trend is also 

present in adolescent girls and is thought to potentially impact negatively 

upon present and future quality of life (38). 
 

Dissatisfaction with body shape in childhood and adolescence can track into 

adulthood, despite the achievement of a healthy adult weight (42). Obese 

youngsters are viewed as “lazy, stupid, cheats and ugly” by their 6 year old 

peers (43) and overweight children as young as five can develop a negative 

self image (44). Incorporation of such views into an enduring perception of 

self can lead to permanent disturbances of body image (42). 
 

Promotion of positive body image is important for the present and future 

psychosocial health of all children, particularly those who are overweight. 

Body image is an important health outcome to monitor within a child weight 

management intervention to ensure that no unintended harm is caused to 

those enrolled and to also identify additional psychosocial benefits of 

involvement in such a program. 



 34 

1.1.3.2c Self esteem 

Self esteem is the result of perceived competence in areas deemed 

important for personal and cultural reasons (41). It has been conceptualised 

as a self-evaluation at both a global and domain specific level (45) and 

numerous tools have been developed to measure these aspects in children 

(30) (46)  (47) (48) (49).  

 

Being overweight in childhood may have detrimental consequences for 

childhood self-esteem, however studies to confirm its presence and 

magnitude report conflicting findings (50). A review conducted by French and 

colleagues examined the results from 35 studies investigating the 

relationship between self-esteem and obesity in children and adolescents 

(45). The majority of studies available were methodologically weak and found 

self esteem scores of overweight children and adolescents to be within 

normal ranges. Cross-sectionally, an inverse relationship was found between 

self-esteem and body weight in adolescents, but no clear trends were 

identified for younger children (aged 3-6 years and 7-12 years). A review of 

nine papers by Reilly and colleagues concluded that “low self esteem and 

behavioural problems were particularly commonly associated with obesity [in 

children]” (25). 

 

Examination of the longitudinal relationship between body weight and self-

esteem have found that a higher baseline BMI z-score predicts reduced self-

esteem at follow-up (51) (50). Conversely, non-overweight children report no 

change in median self-esteem score over time and report higher scores than 

overweight and obese children at baseline and follow-up (51). Obese boys 

and girls are almost twice as likely as their normal weight peers to be scored 

below the 15th centile on the self esteem scale of the CHQ PF50 (52).  

 

In summary, an inverse relationship between weight and self esteem has 

been observed in community samples of children. This finding further 

emphasises the pervasiveness of childhood overweight through its impact on 

varying dimensions of health. 
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1.1.3.3 Persistence into adulthood 

The most significant long-term health consequence of overweight in 

childhood is its tracking into adulthood (Table 1.3) (53) (54) (55) (56). 

Approximately 40% of obese children are still obese as adults (57) and the 

likelihood of persistence increases with age of onset,  severity of overweight 

(57) (54) (25) (8) and parental overweight (53) (58) (8) (59). Persistence may 

also be strengthened by weight gain during childhood and following puberty 

(57) (60) . After adjusting for parental obesity, the odds of an obese child 

compared to a non-obese child being obese as an adult are 1.3 at ages 1 to 

2 years, increasing to 17.5 at ages 15 to 17 years (8). Overweight in 

adolescence is a greater predictor of risk of adult morbidity and mortality than 

overweight in adulthood (3) (except for NIDDM), highlighting the need for 

prevention and early intervention at the youngest age possible.  
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Table 1.3: Summary of the literature reporting on the longitudinal data examining the persistence of childhood overweight 
into adulthood 
Study 
(country, n) 

Baseline age (y) 
and birth year 

Duration of 
follow-up(y) 

Design and methodological details Conclusions 

Hesketh et al 
(2004) (61) 
 
(Australia, 
1438) 

5-10 
 
1987-1992 
 
 
 

3.2 
 
 

Statewide school community sample – Health of 
Young Victorians Study (HOYVS) (1997– 2000/01)  
 
Weight status determined by IOTF definition 
 
BMI z-scores also calculated 

BMI tracks through middle childhood 
 
Majority of changes in BMI towards heavier category 
 
Heavier children more likely to experience greatest increases in BMI 
(skewing distribution to the right) 
 
Baseline BMI stronger predictor of follow-up BMI than parental BMI 

Gordon-Larsen 
et al (2004)  
(62) 
 
(US, 9795) 

13-20  
(mean age = 
16.0y)  
 
1976-1983 

5 
 
 

Community sample - National Longitudinal Study of 
Adolescent Health, waves II (1996) and III (2001)  
 
Obesity defined using IOTF cut points for 1996 
sample and WHO for 2001 sample 

High incidence and maintenance of obesity during transition to young 
adulthood 
 
Likelihood of persistence increases with age 

Magarey et al 
(2003) (53) 
 
(Australia, 
155) 

2  
 
1975-1976 
 
 

18  
 
 

Community sample – Adelaide Nutrition Study 
(1977/78 – 1993/94)  
 
Weight status defined using IOTF cut points and 
WHO adult definition once >18y 

Strong tendency for BMI to track with age, esp with shorter age 
intervals/increased age in childhood 
 
Previous child wt status at every age greater determinant of 
overweight/obesity at 20y than parental weight 
 
75% in same weight category from childhood to early adulthood 
 
Proportion of obese subjects who remained obese as adults (82%) > 
proportion of obese adults who were obese as children (30-50%) 

Power et al 
(1997) (63) 
 
(UK, 11 212) 
 
 
 

7 
 
1951 

26 
 
 

Community - birth cohort born between 3rd and 9th 
March 1958 in England, Scotland and Wales 
 
Child BMI converted to %ile and compared with 
national reference standard 
 
Adult weight status defined using WHO definition 

Persistence of overweight into adulthood increased by child age and 
severity of overweight 
 
BUT, most obese adults not fat children 

Guo (1994) 
(54) 
 
(US, 555) 

Birth 
 
1929-1960 

35 Pooled data from Fels, Guidance, Harvard and Oak 
longitudinal studies  

Higher age-to-age correlation between BMI in childhood and adulthood 
for females than males 
 
Increased risk of adult obesity associated with increased age child is 
overweight and its severity 
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1.1.3.4 Other health outcomes - Biological 

A number of biological consequences of overweight in childhood occur in 

increasing prevalence as a result of increased age and/or severity of 

overweight (12). These include complications of the cardiovascular, 

endocrine, orthopaedic, respiratory and gastroenterological systems (64) (65) 

(20) (1) (Figure 1.2). These biological consequences of extreme overweight 

in childhood are serious and pose long term health risks. 

 

Longitudinal studies conducted in the UK and US have found that overweight 

in adolescence increases the likelihood of the presence of cardiovascular risk 

factors in adulthood, such as elevated lipids, hypertension and raised insulin 

levels, increasing associated morbidity and mortality rates (3) (60) (66). The 

clustering of cardiovascular risk factors in childhood and their persistence 

into adulthood increases with age and degree of overweight  (67), having 

similar consequences on the cardiovascular system as seen in adults (25). 

Early intervention to prevent the development of overweight or its 

progression to obesity is critical to prevent the manifestation of enduring 

biological consequences. 

 

1.1.3.5 Other health outcomes - Social  

Being overweight during childhood can equate to unpopularity and lack of 

friendships which negatively affects the social development of the child and 

potentially the future adult. A study conducted by Richardson et al in the early 

1960’s concluded that overweight children were less desired as friends than 

children with various disabilities (68). More recently, Strauss and colleagues 

found that overweight 13-18 year old adolescents were significantly less 

likely than normal weight peers to have friendship nominations reciprocated 

(p<0.001) (69). Weight-based teasing (whether over or under weight) is 

experienced by up to 30% of girls and 25% of boys, most commonly by peers 

(70). Children teased about their weight had 1.39 - 2.35 times greater 

likelihood of having emotional health problems than children who were not 

(70). 
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Indicators of success in adulthood are associated with weight during 

childhood and adolescence. After controlling for baseline SES and aptitude 

test results, overweight 16-24 year old females were less likely to be married 

(p<0.001), have lower household incomes and higher rates of poverty (both 

p<0.001), and had completed fewer school years (p=0.009) than non-

overweight girls when compared seven years later (71). 

 

In summary, the health outcomes of childhood overweight can have an 

enduring effect upon well-being, potentially jeopardising success in future life. 

 

1.1.3.6 Summary – the health outcomes of childhood overweight 

The health outcomes associated with being overweight in childhood have the 

potential to affect the child and future adult both physically and 

psychosocially. Increased rates of childhood overweight worldwide will 

increase the incidence of immediate adverse health outcomes. The 

persistence of many of these outcomes into adulthood presents a public 

health issue affecting current and future generations.  

 

Effective prevention, early intervention and management strategies are 

required to halt the perpetuation of this dilemma. In order to design such 

strategies, the aetiology of the condition must be thoroughly understood. 
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1.1.4 The aetiology of childhood overweight  

1.1.4.1 Introduction 

Overweight develops from an imbalance between energy intake and energy 

expenditure. The cause of the imbalance is multifactorial and includes both 

behavioural and environmental influences (Figure 1.3).  

 

A range of risk factors for childhood overweight have been identified and 

Table 1.4 summarises the relevant longitudinal studies. The majority of 

studies report on children aged 5-11 years old and identify a range of 

parental- and child-related risk factors. Two cross-sectional studies which 

undertook multiple linear regression to identify factors contributing to the 

development of overweight in childhood were also identified (72) (73). 

Campbell et al (2006) found that parental pressure to eat, television viewing 

and high cost/low preference for fruit and vegetables were significantly 

positively associated with increases in predicted daily energy intake for an 

Australian sample of 5-6 year old children (p<0.001, p=0.001 and p=0.005, 

respectively) (72). Maffeis et al (2000) assessed the relationship between 

nutrient intake, portioning of food intake and parental overweight in a 530 7-

11 year old Italian children (73). Their final model, which consisted of 

parental BMI, percent energy intake consumed as carbohydrate, breakfast, 

dinner and night snack and the ratio of energy intake to basal metabolic rate, 

explained 19% of the variability in the sample’s percentage fat mass.  

 

For the purposes of this review however, only family-specific and potentially 

modifiable factors contributing to the aetiology of childhood overweight will be 

discussed in order of behavioural, familial and environmental influences.  
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Figure 1.3: Summary of the behavioural and environmental influences contributing to the development of chronic positive 
energy balance  

Adapted from: (74) , (2) and (75)
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Table 1.4: Summary of the literature reporting on the longitudinal data examining risk factors for the development of 
overweight in childhood 
Publication 
Details 

Study Details Risk Factors Identified 
(statistically significant) 

Comments 

Birth weight Increasing birth weight linearly associated with increasing prevalence of 
obesity at 7y (adjusted OR  per 100g units: 1.55, 1.13-2.12)  (p<0.001) 

Parental obesity Risk of obesity at 7y increased if one parent obese and higher if both obese 
(adjusted OR for both parents obese: 10.44, 5.11 – 21.32) (p<0.001) 

Sleep duration Shorter sleep duration at 30m associated with increased risk of obesity at 7y 
(adjusted OR for <10.5hr/night: 1.45, 1.10-1.89) (p<0.010) 

TV viewing Greater time spent watching TV associated with increased risk of obesity at 7y 
(adjusted OR for >8hr/d: 1.55, 1.13-2.12)   (p<0.010) 

Growth-related risk factors 

Size in early life Weight in highest quartile at 8m (adjusted OR: 3.13, 1.43-6.85) and 18m 
(adjusted OR: 2.65, 1.25-5.59) associated with increased risk of obesity at 7y 
(p=0.004 and p=0.011) 

Weight gain in infancy High rate of weight gain in first 12m life associated with increased risk of 
obesity at 7y (adjusted OR (per 100g increase): 1.06, 1.02-1.10)   (p=0.003) 

Catch-up growth Catch-up growth between birth and 2y associated with increased risk of 
obesity at 7y (adjusted OR: 2.60, 1.09-6.16)   (p=0.002) 

Reilly et al 
(2005) (76) 

n= 8234 children aged 7y 
(entire cohort) 
n=909 children aged 7y 
(subsample analysing growth-
related risk factors) 
 
Multivariable binary logistic 
regression models to examine 
risk factors independently 
associated with obesity at 7y 
 
Obesity defined as �95th centile 
relative to 1990 UK reference 
data 

Early adiposity rebound 
(AR) 

Early AR associated with increased risk of obesity at 7y (adjusted OR for AR 
by 61m: 2.01, 0.81-5.20) (adjusted OR for AR by 43m: 15.00, 5.32-42.30)  
(p<0.010 for both) 

Girls’ BMI at age 5 
(p=0.0001 at entry into 
model) 

Davison and 
Birch (2001) 
(77) 

N=185 girls aged 5 at baseline 
 
Hierarchical regression to 
predict factors increasing girls 
�BMI between ages 5 and 7 
based on entry of risk factors 

Family risk of overweight 
(p=0.005 at entry into 
model) 

The final model that included these six risk factors (at left) was significant 
(p=0.0001) and explained 26% of the variance in girls’ change in BMI 
 
Having a higher BMI at age 5 explained 15% of the 26% variance in change in 
BMI explained by the model – necessary to control for basline BMI 
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Mothers’ change in BMI 
(p=0.05 at entry into model) 

Fathers’ enjoyment of 
activity 
(p=0.01 at entry into model) 

Fathers’ energy intake 
(p=0.09 at entry into model – 
marginally associated, 
controls for body weight) 

reflecting developmental 
process leading to accelerated 
changes in BMI  
 
 
 

Girls’ percentage fat 
intake 
(p=0.01 at entry into model) 

Significant clustering of risk factors was observed in families 
 
Girls’ BMI positively and significantly (although weakly) correlated with: 
- family risk of overweight (r=0.19, p<0.01) 
- fathers’ BMI (r=0.21, p<0.01) 
- mothers’ BMI (r=0.14, p<0.05) 
- mothers’ percentage fat intake (r=0.15, p<0.05) 
 
 

Maffeis et 
al(1998) (78) 

n = 112 children aged 8y at 
baseline  
 
Investigated relationship 
between diet, activity and 
parental obesity at basline and 
fat gain in child over 4y 
 
Obesity defined as relative 
BMI>120% where: 
 relative BMI= BMI/BMI at 50th 
centile for age and gender 

No risk factors associated 
with child diet and activity 
habits found to be 
significantly associated 
with �relative BMI over 4y 
 
Parental BMI accounted 
for ~13.5% of relative 
BMI variance at age 12 
(p<0.001) and predicted 
relative BMI in child 
(p<0.0001) 

Parental obesity is the most important risk factor for obesity in children aged 8y 
 
Some relationships found between energy and nutrient intake and physical 
activity and inactivity and relative BMI, however no effect once parental BMI 
taken into account 
 
Relative BMI at baseline found to be significant risk factor for BMI at follow-up 
(p<0,0001) and relative BMI change over time, confirming persistence over time 
as a health outcome 
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1.1.4.2 Behavioural influences on the development of childhood 

overweight 

Lifestyle behaviours affecting dietary intake, physical activity and ultimately 

weight status develop following the formation of habits and preferences 

influenced by the experiences and practices promoted in the home 

environment and via examples set by family members, carers and peers (79) 

(80) (81) (82) (83). 

 

Data available on behavioural influences are limited. Variations in methods to 

measure and define overweight and energy intake and expenditure make 

collection, analysis and comparison of data difficult. Furthermore, validation 

of methods to measure “usual intake” over time is difficult, and is often limited 

to the determination of the relative validity of methods. The majority of 

studies examining the relationship between energy balance and overweight 

are cross-sectional in design, limiting causal determination, as behaviour, 

particularly physical in/activity, can be both a cause and consequence of 

overweight (84, 85). Many studies have found weak and/or variable 

associations between markers for energy intake/expenditure and overweight, 

but may be the result of limitations in measurement. Mindful of these 

limitations, a review of the eating and physical activity behaviours undertaken 

by children and their influence on weight gain follows, in order to examine the 

underlying behavioural causes of the childhood obesity epidemic. 

 

1.1.4.2a Dietary intake 

Energy and macronutrient intake 
The most recent nationally representative data on the dietary intake of 

Australian children is provided by the National Nutrition Survey conducted in 

1995 (16). Comparison of this data with data collected by the 1985 Australian 

Health and Fitness Survey shows that the energy intake of 10-15 year old 

boys and girls increased by 15% (1400kJ) and 11% (900kJ) respectively, 

representing the consumption of an additional 3-4 slices of bread per day 

(86). Absolute fat intake remained unchanged. Carbohydrate intake however 
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increased significantly resulting in a proportional increase of 20%, or 3% of 

total energy intake for both boys and girls. This increase in carbohydrate and 

total energy intake resulted from increased consumption of cereal-based 

confectionary foods, non-alcoholic beverages and sugar based products (86). 

These types of high energy, low nutrient dense foods (termed “non-core 

foods”) provide 41% of the energy intake of 2-18 year old Australians, 

representing two to three times the recommended intake levels (87). 

Similarly, in the US 40% of the total energy in the diets of 2-19 year old 

children is provided by discretionary fat and added sugars (88). 

 

Clearly the increases in energy intake observed for children over recent 

years are a result of an inappropriately large consumption of non-core, 

energy-dense foods. It is likely that increased consumption of such foods is 

displacing nutrient-rich, less energy dense foods (89). 

 

Food consumption 
Less than one third of Australian 4-11 year old children are meeting the 

national recommendations for fruit and vegetable consumption, and this 

pattern seems to worsen with age (90). Similar figures from the US report 

that in a survey of 1797 2nd and 5th grade children 40% ate no vegetables on 

the days studied and 36% consumed at least four different types of snack 

foods (91). 

 

The WHO/FAO report there is convincing evidence that fruits and vegetables 

decrease the risk of obesity (based on their contribution of non-starch 

polysaccharides to the diet) and that a high intake of energy-dense foods 

increase this risk (92). 

 

Beverage consumption 
Beverages (including alcohol) contribute 16.3% of the total energy intake of 

all Australians and sucrose (added or otherwise) contributes the majority of 

this (16) (93). Over the past two decades, soft drinks have made an 

increasing contribution to the diet of young people (1). In Australia, per capita 
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intake of soft drink has increased by 2.4 times over the past 30 years to 113L 

per person per year (children and adults) (94). Consumption of soft 

drink/cordial in a group of 8 year old Australian children was found to be 

associated with excess weight gain 5 years later (95). Mean carbohydrate 

intake from these beverages was significantly higher for overweight/obese 

children at follow-up than children of acceptable BMI at baseline and follow-

up (p=0.002) (95). 

 

There is evidence to suggest that a high intake of sugar-sweetened soft 

drinks and fruit juices probably increases the risk of weight gain and obesity  

(92) (96). A US study has shown that children’s soft drink consumption is 

positively associated with their daily energy intake  (97). The reason for this 

is unclear, but may be due to the low satiating properties of sweetened drinks 

compared with solid food (94) and its association with other obesogenic 

factors such as snacking, time spent viewing television and physical inactivity 

(95) (89) .  

 

Portion sizes 
Although not available in Australia, trend data from the US indicate that  food 

portion sizes served to children (both from fast food outlets and in the home) 

have increased between 1977 and 1996, providing up to an additional 600kJ 

per serve (cheeseburger) (98).  

 

In a study of 32 three and five year old children, the amount of food 

consumed was positively associated with the portion size of the food served 

to the five year olds but not in the younger children (99). In a second study, 

the amount of food (and energy) consumed by a group of 35 four-year-olds 

was positively correlated to the portion size served, increasing energy intake 

by 15% (100). Over-consumption was reduced if children were allowed to 

serve themselves (100). These findings suggest that as children age or are 

offered inappropriately large servings, their ability to self-regulate their intake 

diminishes and energy consumption is driven more by external cues.  
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Eating patterns 
Family meals have been shown to be associated with greater intake of fruits 

and vegetables and milk and lower intake of fried foods resulting in a diet of 

increased nutritional value and decreased energy density (101). Disruption of 

the traditional structured eating pattern with a “grazing” meal style as seen 

recently amongst children and adults, provides greater opportunity for food 

and drink consumption (102).  

 

Amongst US children, increased frequency of meals and snacks has been 

observed and the percentage of meals and snacks eaten at fast food 

restaurants has increased by 200%-300% between 1977 and 1995 (74) (1). 

Skipping breakfast is increasingly common amongst children, and may 

increase the risk of weight gain (103). The displacement of these mealtimes 

can diminish the nutritional quality of children’s diets and promote excessive 

energy intake.  

 

1.1.4.2b Activity behaviours 

Physical activity 
Current Australian physical activity recommendations for children call for “at 

least 60 minutes (and up to several hours) of moderate to vigorous physical 

activity every day” (104). Whilst there are no recommendations specific to 

obesity prevention, these guidelines for health provide a useful bench mark. 

 

Although no nationally representative Australian data are available to indicate 

whether this target is being met, results from the 2004 New South Wales 

Schools Physical Activity and Nutrition Survey (SPANS) indicated that 75% 

of boys and girls aged 11-16 years of age achieved the national physical 

activity recommendations (105). These figures represent an increase in 

participation in physical activity of 15-25% from the 1985 Australian Health 

and Fitness Survey (105). Participation rates however were shown to 

decrease with age and this was experienced more so for girls than boys. This 

finding is supported by data from the US and Canada (84). A review of the 

cross-sectional and prospective studies examining the relationship between 
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physical activity and overweight in children found many conflicting results, but 

concluded by saying that an inverse relationship is observed between 

physical activity and overweight in all but the youngest children (ie. less than 

10 years old) (85). 

Of concern, the SPANS data showed that the time spent in sedentary 

behaviours increases with age, which independently increases the risk of the 

development of overweight and obesity (105). 

 

Sedentary behaviour 
The majority of studies examining sedentary activity patterns in children have 

used “screen time” (time spent watching television or videos, playing video 

games or working at the computer) as a marker for inactivity. Excessive 

amounts of time spent viewing television can promote weight gain through 

the displacement of active pursuits; increased calorie consumption due to 

snacking and increased requests for advertised energy-dense, nutrient-poor 

foods; and reduced resting metabolism (106) (107) (84) (108). The Australian 

Department of Health and Ageing recommend that children spend no more 

than 2 hours a day participating in screen-based activity (104).  

 

The Australian Bureau of Statistics Children’s Participation in Cultural and 

Leisure Activities Survey sampled children aged 5-14 years and found that 

over the 12 months prior to April 2000, watching TV and videos was the most 

popular leisure activity undertaken outside of school hours (by 97% of boys 

and girls) (109). Computer activities were carried out by 95% of boys and 

girls. In contrast, 66% of boys and 52% of girls participated in organised sport 

in their leisure time (109). These figures demonstrate the popularity of screen 

based leisure activities chosen by children in the past few years and the 

imbalance between this and other active leisure time pursuits. 

 

A review of the cross-sectional and prospective studies examining the 

relationship between physical inactivity and overweight in children found that 

seven out of nine prospective studies showed a positive relationship between 

time spent watching television and risk/measure of overweight at follow-up 
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(85). An Australian study of 1430 six year old children found that TV viewing 

had borderline significance for BMI at follow-up at two years, with each 

additional hour of TV viewed increasing the odds of overweight by 40% (59). 

Strong dose-response relationships have been found between TV viewing 

and overweight, suggesting that 10-15 year olds watching more than 5 hours 

of TV a day had 5 times greater odds of being overweight compared with 

those watching 0-2hours of TV/day (106). Furthermore, it has been reported 

that television may be more influential than families in setting children’s food 

preferences (110).  

 

Changes in physical activity patterns, both decreased energy expenditure 

and increased sedentary activity, brought about largely by environmental 

change over the past 2-3 decades, are conducive to weight gain without 

appropriate dietary modification. The amount of activity required to expend 

the 3500kJ of energy present in a typical fast food meal deal requires a 10 

year old overweight boy to jog for 140 minutes. Clearly, targeting activity 

alone as a strategy by which to manage the obesity epidemic is unrealistic 

and energy intake must be where the majority of effort lies. Consideration of 

the family environment is crucial when developing such a strategy, 

particularly for young children. 

 

1.1.4.3 Familial influences on the development of childhood 

overweight 

Parents provide children with a genetic predisposition for obesity and the 

environment in which this can be expressed. Evidence from twin and 

adoption studies supports the direct genetic links between parent and child 

weight status (1) (12) (111) (112), whilst others emphasise the crucial 

importance of intermediary behaviours and environments (shared and non-

shared) that influence weight status (72, 73, 77, 78, 113) (114). Clearly, the 

influence of genes and environment on the tendency for a child to gain 

weight are additive and almost impossible to separate. Focussing on those 

familial risk factors that are modifiable ie. environmental and behavioural will 

provide the greatest opportunity for management of childhood overweight. 



 49 

Family environment 
The shared family environment, controlled primarily by parents i) determines 

the quality, availability and accessibility of food and activity choices, ii) 

shapes preferences and iii) provides opportunities for the modelling of eating 

and activity behaviours that directly influence the development of obesity in 

children (115) (83). 

 

Children of obese parents, living in an “obesogenic” environment are at an 

increased risk of being and remaining overweight themselves and acquiring  

similar weight promoting health behaviours as their parents (116) (117). 

Using cluster analysis, and defining parental habits as obesogenic or non-

obesogenic, Davison and Birch showed that girls aged 5-7 years living in an 

“obesogenic” family were more likely to become overweight than girls living 

with non-obesogenic parents (p<0.05, after controlling for parental BMI) 

(116). This study confirms that even after controlling for genetics, dietary and 

activity patterns promoted by parents and the family environment can expose 

or protect children from accelerated weight gain. A paper published by the 

same research team in 2005 reported the long term effects of these 

obesogenic behaviours of parents on weight gain experienced by the girls, 

now aged 9 and 11 years old. The significantly greater BMI z-scores reported 

by girls living in the obesogenic families at ages 5-7 years were maintained to 

11 years of age (p<0.05). In addition, these girls had higher percentage body 

fat and higher fat intakes than girls living in non-obesogenic families (p<0.05) 

(117). Again, parental BMI was controlled for in these analyses, re-

emphasising the importance of the family environment in the development 

and maintenance of childhood obesity.  

 

These familial similarities were also observed in the Framingham Children’s 

Study which found that children (mean age of 4 years) whose parents were 

eating high amounts of total fat, saturated fat and cholesterol were three to 

six times more likely to consume a diet rich in these nutrients compared to 

children whose parents had low intakes of these nutrients (118). Findings 

from the same study for physical activity tendencies were similar, with 

children of active parents almost six times more likely to be active 
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themselves than children whose parents were inactive (95%CI: 1.9,17.4) 

(119). This finding was unchanged when controlled for child’s weight or 

parents’ ages.  

 

Obesity and its risk factors tend to cluster within families (120) (121) and 

eating and activity habits that lead to their development are learnt in early 

childhood and track through to adulthood (81) (122) (123). Therefore, it is 

crucial that the family environment promotes healthful practices to children 

that will persist into adulthood and protect them from developing overweight.  

 

Parenting practices 
In a 1998 review of the literature, Birch and Fisher concluded that eating 

behaviours of children are influenced by many factors over which parenting 

and feeding practices have a very significant influence (91). They stated that 

parenting is related to i) exposure and accessibility of food (providing the 

food and eating environment), ii) modelling of eating behaviours, iii) providing 

food that leads to positive or negative physiological consequences, and iv) 

the feeding practices utilised. Specifically, parenting and feeding practices 

that increased parental control of the feeding experience of 3-5 year old 

children resulted in children who were less able to self-regulate their energy 

intake (124). Reductions in this ability were significantly negatively correlated 

to higher fat mass in girls (p<0.05) and positively correlated to higher lean 

body mass in boys (p<0.05). 

 

Several studies have found a relationship between child-feeding practices 

and indices of child body weight. Specifically, greater maternal restriction of 

highly palatable foods is related to higher energy intake and fat mass in girls 

(121), and pressuring a child to eat explains more of the variance in total fat 

mass than energy intake (125). 

 

Feeding practices and family environments that do not promote self-

regulation of energy intake by children may promote excessive weight gain. 

Using data from the Framingham Children’s Study, Hood et al demonstrated 
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that children of parents displaying high levels of disinhibited eating, especially 

when coupled with high dietary restraint, had greater increases in BMI and 

skin fold thicknesses than children of parents with low levels of dietary 

restraint and disinhibition (126). In this situation, parents may unwittingly be 

overriding their child’s appetite control and also role modelling undesirable 

eating behaviours. Similar to the studies conducted by Davison and 

colleagues, parental BMI was controlled for with little effect on results. The 

findings from these longitudinal studies provide data on the early effect of 

parenting and feeding practices on the long term weight change in children 

and suggest that environmental rather than genetic factors may explain these 

results. 

 

Genetics 
Between 5% and 25% of weight variance has been attributed to genetic 

influences (127, 128). Environmental factors such as parental influence and 

the home setting explain the remaining variation and account for the 

discrepancies in the degree of obesity observed in twins raised together or 

apart (111) (112) (129). 

 

Global prevalence rates of overweight have increased rapidly over the past 

20 years indicating the predominant role played by a changing environment 

on a stable genetic susceptibility (130). Consideration must be given to the 

important role of environmental and behavioural factors in promoting or 

suppressing the expression of the obesity genotype (131). Researchers 

hypothesise that as children age, the prenatal environmental influences 

(provided by the mother) on weight status decrease and genetic and shared 

environmental influences provided by both parents emerge, strengthening 

the parent-child and between sibling correlations over time (132).  

 

Genes may influence an individual’s likelihood of developing obesity, but the 

expression of such a characteristic is reliant on a permissive environment 

and behaviours that promote weight gain. As summarised by Bray, “genes 

load the gun, the environment pulls the trigger” (133) as it is changes in our 
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eating and activity habits, not our gene pool, that appear to be the cause of 

this epidemic (115). Obesity studies within developing countries and of 

migrant populations highlight the crucial role that the environment plays in the 

expression of the obesity genotype (115) and justify the need to address this 

and the obesity promoting behaviours which encourage the accumulation of 

excess weight. 

 

1.1.4.4 Wider environmental influences on the development of 

childhood overweight 

Figure 1.3 provided an overview of the individual and broader environmental 

factors that influence behaviours contributing to energy imbalance. The 

environment influences behaviour and strongly influences expression of a 

genetic tendency to be overweight. An environment supportive of increased 

energy consumption and decreased expenditure, as exists in most of the 

present world, permits the expression of obesity promoting genes.  

 

A number of models have been devised to analyse environments to identify 

the obesogenic properties that affect the mediators of energy equilibrium 

(134) (135) (2) (20). Generally, they highlight the impact of the environment 

on weight status, and re-emphasise that parent-child similarities in dietary 

patterns are more likely due to environmental than genetic disposition. The 

important role of parents in the development of healthy lifestyle choices and 

habits in children is stressed and the family environment prioritised as the 

initial point for the development of childhood overweight (2).  

 

In order to be effective, child weight management must occur within the 

family context and be cognisant of the wider environments influencing this 

setting. 
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1.1.4.5 Summary - the aetiology of childhood overweight 

The aetiology of childhood overweight is multifaceted and requires a multi-

strategy approach to prevention and management. The recent increases in 

the global prevalence of childhood obesity have occurred too rapidly to be 

ascribed to genetics, inferring an environmental origin. This is likely due to an 

over-supply of energy dense foods and drinks within an environment that 

limits participation in physical activity and promotes sedentary behaviours 

(136) (137). Behavioural interventions to support parents and families to 

manage this increasingly obesogenic environment must be developed to 

promote healthy dietary and activity practices.  

 

1.1.5 Summary of Section One  – The Issue of Childhood 

Overweight 

Global childhood overweight prevalence rates have increased dramatically 

over the past two decades and continue to rise, representing a major public 

health issue. The health outcomes associated with being overweight in 

childhood have the potential to affect the child and future adult both 

physically and psychosocially. Effective prevention, early intervention and 

management strategies focussing on lifestyle behaviours must occur within a 

family context to address modifiable behaviours that promote weight gain. In 

order to design such interventions, a thorough understanding of the 

cornerstones to management and familiarisation with the current evidence 

informing these is crucial. 
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1.2 Section Two: The Evidence to Guide Effective 

Management of Childhood Overweight  

1.2.1 Introduction 

Over recent years, a number of reviews have reported on the evidence to 

guide the treatment of overweight in children and adolescents (138) (139) 

(140) (141). In addition, a review of two of these reviews was published in 

late 2003 (142). Various professional organisations have also developed 

clinical practice guidelines and recommendations which are informed by 

these documents and the primary studies upon which they are based (12) 

(143) (144). 

 

These documents provide comprehensive guidance for the management of 

overweight in children, although the evidence by which they are informed is 

recognised as limited. In addition, some of the processes undertaken to 

develop the reviews and guidelines varied, potentially leading to inconsistent 

interpretation of the literature. 

 

This section critiques four key reviews of the literature published between 

1997 and 2007 regarding effective management of childhood overweight. 

The cornerstones to management identified by these reviews are outlined 

and the evidence informing each of these cornerstones as assessed by the 

four separate reviews is compared. Specific attention is given to the 

cornerstone of management of parenting as the role of this component of 

treatment is at the core of this thesis. Finally, three national clinical practice 

guidelines for the management of childhood overweight are examined in 

order to review the consistency with which the evidence is applied to 

practice. Thus, this section of the literature review provides a review of the 

state of the evidence for effective management of childhood overweight from 

both a research and a practical perspective.  
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1.2.2 Reviewing the Reviews 

1.2.2.1 Introduction 

Table 1.5 provides an overview of the reviews (141) (138) (140) (139) (142) 

that summarise the evidence to guide the effective management of childhood 

overweight. Recommendations for treatment made by the reviews and also 

evidence gaps identified by and present in them highlight where the state of 

the art lies regarding effective management of childhood overweight. This 

section reviews the reviews regarding the methods by which they were 

undertaken and the general conclusions they drew. 

 

The 82 primary papers included across these four reviews represent 40 

individual references. It is notable that although each of the review papers 

had specific and relatively consistent inclusion criteria, the studies that were 

deemed acceptable for inclusion varied widely between the reviews, due 

largely to the variation in years searched. 

  

For the purposes of this review, only papers addressing the management of 

overweight in childhood (not adolescence) are included in these tables. The 

study conducted by Brownell et al with an adolescent population is the 

exception to this criteria as it had a specific focus on parental involvement in 

weight management which is the focus of this thesis (145). 
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Table 1.5: Summary of the reviews that synthesise the evidence to guide the effective treatment of overweight in 
childhood  
Publication  
details 

Methodology Primary 
papers 
reviewed* 

Recommendations for research and practice 

A. REVIEW OF REVIEWS 
Mulvihill et 
al, 2003  
(142) 

Databases searched from January 1996 – October 2002: 
Cochrane Library, DARE, “Wider Public Health” report, 
MEDLINE, TRIP, HTA, DISN, Health Evidence Bulletins Wales, 
National Guidelines Clearinghouse, NCCHTA website, NICE 
website, REFER, National Research Register, Clinical 
Evidence, EMBASE, Sociological abstracts, PSYCHINFO, 
EPPI-Centre, Psychological abstracts, PSYCLIT, CINAHL, 
Sociofile, Social Science Citation Index 
 

Inclusion criteria: 
Systematic review or meta-analysis 
evaluating lifestyle intervention to prevent or treat 
overweight/obesity and maintain weight loss (did not include 
reviews of surgical or pharmaceutical interventions) 

3 reviews: 
(138, 139, 
146) 

There is evidence to support: 
1. The effectiveness of targeting parents and children together 
2. Multi-faceted family-based behaviour modification 
programmes (diet, exercise, reduced sedentary behaviour and 
lifestyle counselling, with training in child management, 
parenting and communication skills) where parents take primary 
responsibility for behaviour change 
3. Laboratory-based exercise programs 
 

There is limited evidence (ie �3 studies) to support: 
1. Behaviour modification programs with no parental 
involvement 
 

There is a lack of evidence for: 
1. Family-based behaviour modification programs 

B. SYSTEMATIC REVIEWS 
Glenny et al, 
1997  
(138) 

Databases searched from start date til end of 1995: 
MEDLINE, EMBASE, DHSS-Data, Current Research in UK, 
BIDS, SIGLE, Dissertation Abstracts, Sport, DRUG INFO, 
DRUG, PSYCHLIT, AMED, ASSI, CAB, HPA, NTIS, 
Directory of Published Proceedings, Purchasing Innovations 
Database, Health promotion database, DARE, NEED  
 

Inclusion criteria for treatment studies: 
- Outcome defined as either change in weight, fat content or 
fat distribution 
- RCT design 
- Observed participants for a minimum of 1y 

12 papers: 
(147) (148) 
(149) (150) 
(151) (145)  
(152) (153) 
(154) (155, 
156) (157) 

Conclusions: 
- Reduction of sedentary behaviour appeared most effective 
- Role of parental involvement in treatment uncertain - further 
evaluation of parents’ role required 
- Targeting parents and children together for weight loss showed 
benefit versus targeting child alone - conclusions uncertain due 
to limited sample size and baseline characteristics data 
- Must express change in degree of obesity appropriately 
 

Future research must: 
- Include psychological and sociodemographic profile 
information – may help identify barriers to or predictors of 
successful treatment 
- Improve standards of conduct of trails and long-term follow-up 
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Wilson et al, 
2003 
(139) 
 

Provided limited detail of methodology re: search strategy 
and inclusion criteria apart from being “based upon 
Cochrane reviews” (140, 158) 
 

Inclusion criteria: 
RCT only  
At least 20 participants 

22 papers: 
(148) (152) 
(159) (156) 
(160) (161) 
(150) (162) 
(155) (151) 
(149) (163) 
(145) (164) 
(165) (166) 
(167) (147) 
(168) (169) 
(170) (171) 
 

Conclusions: 
- Addition of PA to diet intervention did not improve effectiveness 
- Lifestyle activities appear more effective than structured, 
organised sport over long term 
- �ing sedentary behaviour more effective than �ing PA 
- Adding general parenting techniques and targeting parents as 
agents of change improves effectiveness of healthy lifestyle 
program  
- Including child in family-focussed treatment provides no 
advantages to treatment 
- Multifaceted family based programs that involve parents, 
increase PA, provide dietary education, and target reductions in 
sedentary behaviour may help children to lose weight 
- Some evidence that family based behaviour modification 
programs, where parents take the primary responsibility and act 
as agents of change, may help children lose weight 
- Cost effectiveness needs to be addressed 
 

Future research must:  
- Be of good methodological quality 
- Involve large numbers in appropriate settings 
- Be of longer duration and intensity 

Summerbell 
et al, 2003  
(“Cochrane 
Review”) 
(140) 
 
 
 
 
 
 

Databases searched from 1985 – July 2001: 
CCTR, MEDLINE EMBASE, CINAHL, PsychLIT, Science 
Citation Index  and Social Science Citation Index  
 

Search re-ran from 1997-2001 for above databases and: 
DARE, NHS EED, HTA and Kings Fund 
 

Inclusion criteria: 
RCT to treat childhood obesity 
Observed participants for a minimum of 6m 

17 papers: 
(152) (156) 
(159) (160) 
(172) (147) 
(149) (150) 
(151) (155) 
(162) (165) 
(166) (167) 
(168) (170) 
(173) 

Conclusions: 
- Parental (rather than child) responsibility for behaviour change 
provides additional benefit to behavioural management 
intervention 
- Reduction of sedentary behaviour and encouragement of PA 
beneficial 
- No generalisable conclusions can be drawn with confidence 
 

Future research must assess: 
- Role of physiological and social factors in treatment - family 
characteristics that promote success 
- Suitability of interventions for minority targets 
- Aspects of physical and social environment outside health 
sector that influence lifestyle behaviours 
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C. LITERATURE REVIEWS 
Epstein et 
al, 1998  
(141) 
 

Not detailed – stated  used “predominantly” RCT’s to 
highlight dietary, activity and behaviour change 
interventions, but did also include drug and surgery 
interventions  
 

Inclusion criteria: 
Not stated, but included studies from as early as 1967 

31 papers: 
(174) (154) 
(175) (176) 
(177) (148) 
(159) (152) 
(156) (178) 
(179) (180) 
(181) (168) 
(182) (150) 
(183) (149) 
(147) (166) 
(162) (151) 
(165) (184) 
(145) (157) 
(164) (155) 
(167) (185) 
(186) 

Conclusions: 
- Very little known about specific components of dietary 
recommendations such as macronutrient composition 
- Exercise should be combined with dietary intervention as it can 
enhance weight loss and improve long term maintenance 
- Less structured lifestyle exercise may be superior to more 
rigid, higher intensity aerobic exercise 
- Gastric bypass surgery not recommended for children 
- Insufficient evidence to recommend current pharmacological 
intervention 
- Behaviour change critical to long term success of treatment 
- Parental involvement important part of child obesity treatment 
 

Future research must assess: 
- Degree of flexibility within diets  
- Specificity of parent training to change diet and activity 
behaviour 
- Adaptability of parent training programs to changing child age 
- Process of behaviour change more comprehensively 

*listed only primary papers reporting on the treatment of overweight in children  
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1.2.2.2 The Reviews 

Mulvihill et al, 2003 

The review of reviews conducted by the Health Development Agency (now 

the National Institute for Health and Clinical Excellence) was conducted to 

provide a comprehensive synthesis of the evidence drawn from systematic 

and other kinds of reviews (142). The briefing searched for secondary data 

sources from a wide range of electronic databases from January 1996 to 

October 2002. A detailed explanation of the methodology used to 

systematically search the literature is provided. The briefing makes a number 

of summary statements regarding effectiveness of interventions and 

categories these into different levels of evidence (Table 1.5). Three 

systematic reviews were identified as addressing the management of 

childhood overweight; two are relevant to this thesis (138) (139) and one was 

very narrow, addressing only laboratory-based exercise programs (146) and 

was disregarded for the purposes of this thesis.  

 

Glenny et al, 1997 

The articles included in the 1997 review undertaken by Glenny et al for the 

UK’s National Health Service (NHS) were identified through searching 21 

electronic databases (including MEDLINE, EMBASE, BIDS and PSYCHLIT) 

from their start date to the end of 1995 (138) . The review provides a clear 

outline of the search strategy used and study inclusion criteria (summarised 

in Table 1.5). The reader is directed to a website 

(www.york.ac.uk/inst/crd/obesity.htm) for further details of the review 

methodology. This review provides no assessment of the quality of trials it 

included, but does provide the results of individual studies for the 

consideration of the reader. In total, there were 12 primary papers examining 

the effectiveness of interventions to treat overweight in childhood included in 

this review.  

 

Wilson et al, 2003 

Similarly, the 2003 review undertaken by Wilson et al on behalf of the NHS’s 

Centre for Reviews and Dissemination included only RCT’s (with greater than 
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20 subjects) examining the effectiveness of interventions for the treatment of 

childhood overweight (139). Results of individual studies were provided as 

was an assessment of their quality. However, details of the search strategy 

used and study inclusion criteria were not published. The review identified 22 

primary papers that investigating the effectiveness of strategies to manage 

childhood overweight, of which nine were included in the review by Glenny et 

al. Of the 13 papers which were not included in the review by Glenny et al, 

six were published after the inclusion period set by that group. 

 

Cochrane Review, 2003 

The 2003 Cochrane review of interventions for treating obesity in childhood 

provides a transparent and systematic explanation of its methodology (140). 

Only RCTs were included in this review and inclusion criteria were based on 

those adopted by the Glenny review. Only RCT’s that observed subjects for a 

minimum of six months were included. Criteria regarding the type of 

participants, intervention and outcome measures were also provided. Details 

of the search strategy used to extract studies from various databases 

between 1985 and 2001 were provided (summarised in Table 1.5). The 

review summarises each of the primary papers included (17 relating to the 

management of childhood overweight) but does not assess their quality. 

 

Epstein et al, 1998 

No detail of methodology was provided in the literature review undertaken by 

Epstein et al in 1998 (Table 1.5). It included “predominantly” RCT’s to 

highlight dietary, activity and behaviour change interventions, but also 

included non-conventional interventions. Studies published as early as 1967 

were included. The undefined inclusion criteria may explain why this review 

included the most primary papers out of the four reviews examined (21) and 

also why 13 of these papers were not referenced by the other reviews. Of 

these 13 papers, four listed Epstein as the first author and eight were 

published prior to 1985.  
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1.2.2.3 Summary – Reviewing the Reviews 

Whilst these reviews provide a comprehensive overview of the state of the 

evidence regarding the management of childhood overweight, there are 

limitations in relying on these summaries. They may not accurately reflect the 

primary papers which they summarise. Further limitations relate to the 

methodology of the reviews themselves and their inclusion criteria (142).  

 

The majority of the primary papers included in the reviews have 

methodological weaknesses such as small sample sizes and unclear 

reporting of power calculations, allocation concealment and/or blindness of 

outcome assessment. Of the 40 primary papers included across the four 

reviews, 21 appeared in only one of the reviews examined (three in 

Cochrane, one in Glenny, four in Wilson and 13 in Epstein). Of the remaining 

19 papers, four were reported in two reviews, eight in three reviews and 

seven in all four reviews. As a means of examining the consistency and 

accuracy of these reviews, summaries of primary papers appearing in more 

than one review were compared between reviews and to the primary paper to 

assess the consistency and accuracy of reporting in the review articles.  

 

1.2.3 The Cornerstones of Management 

Table 1.6 presents the 40 original primary papers included in the four reviews 

according to the specific strategies for treating overweight in childhood they 

address – the cornerstones of management. This table also shows the 

review in which each of the primary papers was included to give an indication 

of the consistency with which they were referenced.  
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Table 1.6: Matrix representing the 40 primary papers included in the 
four systematic reviews to guide effective management of childhood 
overweight: categorised under the cornerstone of management 
investigated and the review(s) in which included 

Review paper  References to primary papers 
cited in the reviews 

categorised under the 
cornerstone of management 

investigated 

Summerbell  
et al 2003(140) 

(17 primary 
papers) 

Glenny et al 
1997 (138) 
(12 primary 

papers) 

Wilson et al 
2003(139) 
(22 primary 

papers) 

Epstein et al 
1998 (141) 
(31 primary 

papers) 

Diet  
Amador et al 1990 (174)     � 
Grouper et al 1987 (175)     � 
Figueroa-Colon et al 1993 (154)  �  � 
Physical Activity and Sedentary Behaviour  
Epstein et al 1985 (159)  �  � �

Epstein et al 1985 (152)  � � � � 
Epstein et al 1995 (156)  � � � � 
Schwingshandl et al 1999 (172)  �    
Epstein et al 2000 (160)  �  �  
Hills and Parker 1988 (178)     � 
Becque et al 1988 (176)     � 
Rocchini et al 1988 (179)     � 
Epstein et al 1982 (177)    � 
Epstein et al 1984 (148)  � � � 
Behaviour Change (eg. problem solving, cognitive behavioural therapy, reinforcement) 
Graves et al 1988 (166)  �  � � 
Epstein et al 2000 (170)  �  �  
Epstein et al 1985 (150)  � � � � 
Epstein et al 1980 (182)     � 
Senediak and Spence 1985(165)  �  � � 
Mellin et al 1987 (155)  � � � � 
Flodmark et al 1993 (147)  � � � � 
Duffy and Spence 1993 (168)  �  � � 
Epstein et al  1994 (149)  � � � � 
Braet et al 1997 (169)    �  
Goldfield et al 2001 (171)    �  
Johnson et al 1997 (161)    �  
Wheeler and Hess 1976 (184)     � 
DeWolfe and Jack 1984 (153)   �   
Coates et al 1982 (181)    � 
Degree of Involvement by Child or Parent  
Israel et al 1985 (162)  �  � � 
Wadden et al 1990 (167)  �  � � 
Israel et al 1994 (151)  � � � � 
Golan et al 1998 (173)  �    
Golan et al 1998 (163)    �  
Brownell et al 1983 (145)   � � � 
Kirschenbaum et al 1984 (164)    � � 
Epstein et al 1981 (157)   �  � 
Epstein et al  1986 (183)     � 
Miscellaneous/Non-Conventional Strategies  
Bacon and Lowrey 1967 (185)     � 
Aragona et al 1975 (180)     � 
Mendonca and Brehm 1983(186)    � 
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1.2.3.1 Introduction 

This section categorises the evidence informing the effective management of 

childhood overweight by the cornerstones of management. It is widely 

accepted that an effective child weight management intervention must be 

family-focussed and provide a multi-component intervention including 

aspects of diet, activity and behaviour modification. Parental involvement is 

also necessary (12). The evidence for each of these cornerstones as 

summarised in the reviews is presented. In addition, where a primary paper 

is referenced by more than one review article, consistency and accuracy of 

reporting is documented.  

 

1.2.3.2 Diet 

Overview 

It is accepted that energy intake must be adjusted to achieve weight 

management however there is a lack of evidence regarding how best to 

modify dietary intake to moderate energy intake (12). Of the 40 primary 

papers identified above, only three specifically examined the effectiveness of 

different dietary components (Table 1.6). Two appeared only in the Epstein 

review (174) (175) and one was included in the Epstein and Glenny reviews 

(154) .  

 

Reviewing the Reviews 

As discussed in the Epstein review (141), Amador et al examined the 

effectiveness of two different levels of energy restriction (a restricted diet of 

0.17MJ/kg of expected body weight for height versus a less restricted diet of 

0.25MJ/kg of expected body weight for height) (174) whilst Gropper et al 

investigated the effect of increasing the fibre content (15g/day) of a reduced 

energy diet (175). These primary papers appeared only in the Epstein review.  

 

Figueroa-Colon’s team compared a protein-sparing modified fast (600-

800kcal/day) with a hypocaloric balanced diet (800-1000kcal/day) in a group 

of 19 obese children (mean age: 11.4y) (154). This primary paper was cited 
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in both the Epstein and Glenny reviews, both of which reported accurate and 

consistent findings.  

 

Summary 

The most effective macronutrient balance for the achievement of weight 

management in childhood is unknown and it is unlikely that dietary 

intervention alone will achieve long term success (141). Dietary modification 

must be a part of a multi-component program and recommendations must be 

age appropriate and adhere to the healthy eating guidelines specific to the 

target population (Table 1.5). These conclusions are reflected in various 

clinical practice guidelines which are outlined in Section 1.2.4 (12) (144) 

(143).  

 

1.2.3.3 Physical Activity and Sedentary Behaviour 

Overview 

Levels of physical activity and sedentary behaviour impact upon energy 

expenditure independently, and many studies have sought to determine 

which component has the greatest effect on energy balance and weight 

status. Between them, the four reviews made 21 references to 10 primary 

papers examining the role of physical activity and/or sedentary behaviour.  

Six of these 10 papers were published by the Epstein group (Table 1.6). Five 

of the primary papers were cited in only one of the four review papers (176) 

(177) (178) (179) (172). The consistency of reporting of the remaining five 

primary papers across review papers was generally high, however some 

discrepancies were identified. 

 

Reviewing the Reviews 

Of the five multi-referenced papers, three were reported consistently and 

accurately and two inconsistently.  

 
The 1995 paper by Epstein et al (156) (n=61, age: 8-12y), compared three 

different activity regimens (1: reinforcement of increased physical activity, 2: 

reinforcement of decreased sedentary behaviour, 3: reinforcement of 
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increased physical activity and decreased sedentary behaviour) and was 

included in all four review articles. Whilst conclusions were consistent and 

correct, there were some inaccuracies regarding study detail and outcomes. 

Discrepancies between the values reported in the text and the table were 

noticed in the Glenny review (138) (values in table correct) and the Wilson 

review (139) referred to “weight loss” results when “decrease in percentage 

overweight” was the outcome reported in the primary paper. The Cochrane 

review (140) failed to report that families were provided the Traffic Light Diet 

and the Epstein review (141) included one year outcome data that was not 

reported in the primary paper.  

 

The second, also by Epstein et al (152) compared increasing physical activity 

with usual care (diet vs. diet and exercise) for weight management among 23 

8-12 year old girls. The Cochrane review incorrectly reported the sample size 

as 20 and mis-typed the standard deviation scores as percentages (140). 

The Glenny review reported only change in weight rather than change in 

percentage overweight, which for this population is more meaningful (138). 

The Epstein review failed to indicate that the study enrolled girls only and 

also misleadingly reported that the Diet and Exercise group maintained a 

significant difference from the Diet only group to 12 months (141). This was 

true for the outcome of Physical Work Capacity, but not for weight or 

percentage overweight for which between group differences were present 

only at 6 months, as reported in the other 3 reviews. 

 

Summary  

The evidence regarding the role of physical activity and sedentary behaviour 

in the management of overweight in children suggests that promoting a 

reduction in sedentary behaviours is as effective as focussing on increased 

physical activity (12). If physical activity is included as part of management, it 

should be flexible and unstructured and in conjunction with dietary changes 

(Table 1.5). 
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Increases in physical activity are also likely to increase muscle mass and 

improve confidence, self esteem and body image, providing other benefits 

apart from improvements in weight or fitness (1). 

 

Section 1.2.4 presents three sets of clinical practice guidelines and highlights 

how these conclusions have been translated into practical recommendations 

within each. 

 

1.2.3.4 Behaviour Modification 

Overview 

The inclusion of behaviour modification techniques (such as problem solving, 

goal setting or reinforcement) is crucial for the long term success of weight 

management interventions and can be applied to diet and activity 

components to achieve outcomes. This aspect of treatment received the 

most attention in the four review papers, with fifteen primary papers providing 

evidence regarding the effectiveness of this treatment modality (Table 1.6). 

Eight of these primary papers appeared in at least two of the review papers 

and inconsistencies in reporting across reviews were identified for seven of 

these. 

 

Reviewing the Reviews 

Duffy and Spence investigated the effectiveness of cognitive behavioural 

therapy as an adjunct to behavioural management in the treatment of 

childhood obesity (n=27, age: 7-13y) (168). The outcomes were reported 

consistently by the reviews undertaken by Cochrane (140), Wilson (139) and 

Epstein, however the Cochrane review failed to indicate that all subjects also 

received a version of the Traffic Light Diet and the Epstein review incorrectly 

reported on eight month follow-up rather than six month.  

 

The Cochrane review (140) again failed to report the use of the Traffic Light 

Diet in the 1994 study by Epstein et al which examined the effects of mastery 

criteria and contingent reinforcement of mastery in child weight management  

(n=44, age: 8-12y) (149). This detail was also omitted by the Wilson review 
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(139). In addition, both the reviews by Wilson (139) and Glenny (138) 

incorrectly reported the sample size as 39 (number of completers), rather 

than 44 (number of subject randomised).  

 

Another paper by Epstein cited by all four reviews compared a behaviourally 

orientated program to a control group (n=24, age: 5-8y) (150). All four 

reviews reported the same correct outcome, however the Epstein review 

failed to indicate that all subjects were female and both the Epstein and 

Wilson reviews reported the sample size as completers (n=19) rather than 

enrollers (n=24).  

 

Flodmark et al (147) assessed the effect of adding family therapy to a 

conventional weight management program (n=94, age:10-11y) and was 

reviewed by all four review papers. Of these, three correctly concluded that 

the addition of family therapy did not provide any additional benefit to 

conventional management for decreases in BMI one year post intervention. 

However, the Cochrane group (140) did not explain that the difference 

between the two study interventions seen at program end were not 

maintained at the one year post-treatment time point. In addition, Epstein’s 

review (141) failed to report that there was a control arm in this study. 

 

Graves et al (166) found the addition of problem solving skills to a standard 

behavioural treatment to produce statistically significant reductions in weight, 

BMI and percent overweight  (n=40, age: 6-12y) which was reported correctly 

by all three reviews that included this primary paper (141) (140) (139). The 

only misreporting identified was the failure of the Cochrane (140) and Wilson 

(139) reviews to report the use of the Traffic Light Diet in the intervention.  

 

The 1987 paper by Mellin et al reporting on the effectiveness of the 

“Shapedown” program with adolescents (n=66, age: 12-18y) was described 

consistently by all four reviews, however the inclusion of varied outcomes 

(especially absolute weight loss vs. relative weight loss) made comparison 

between reviews difficult.  
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The effect of the frequency of delivery (rapid or gradual) of a behavioural 

program for weight management was examined by Senediak and Spence 

(165) (n=45, age: 6-13y) and was reviewed by three of the four reviews. Two 

of the reviews accurately reported that at six months both the rapidly and 

gradually delivered behavioural interventions produced statistically greater 

reductions in absolute weight loss and percentage overweight than the non-

specific control and that the two interventions did not differ significantly at six 

months (140) (139). The Epstein review  however, incorrectly reported that 

the gradually delivered behavioural intervention group had a significantly 

greater weight change than the rapid group at this time point. 

 

Summary 

Behaviour management is integral to the management of a condition that 

requires lifestyle modification, so must be part of any intervention concerned 

with managing overweight in childhood (12). However, limited evidence 

exists regarding the effectiveness of behaviour modification for child weight 

management in the absence of parental involvement (187). Therefore, 

behaviour modification must be part of a multi-component child weight 

management program that is family focussed and involves parents. How 

these conclusions are translated into clinical practice guidelines are outlined 

in Section 1.2.4. 

 

1.2.3.5 Parental Involvement and Support 

Overview 

The World Health Organisation concludes that the evidence supporting the 

involvement of parents in preadolescent child weight management is strong 

(4). However, the degree to which parents should be involved in the 

management of their child’s overweight and the type of support they require 

to do this are two areas requiring further examination and a key focus of this 

thesis. 

 

Given the importance of this cornerstone to this thesis, an additional literature 

review was conducted to supplement the review of the reviews previously 
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undertaken. The literature review sought interventions examining the role of 

parents in the management of childhood overweight published after 2000 (ie. 

after the most recent date of inclusion into any of the four reviews) to the end 

of February 2007. The search strategy is outlined in Appendix One.  

 

This literature search located three primary papers in addition to the nine 

cited across the four review articles (188) (189) (190). Following the 

undertaking of this literature search, a paper reporting on the PEACH pilot 

study (the HELPP study) was published (191). This paper is not included in 

this literature review as it was published outside of the inclusion dates of the 

literature search, however it is reviewed in the discussion of the PEACH 

study findings in Section 3.2.3. 

 

All primary papers investigating the parenting cornerstone of management 

(ie. those included in the four review articles and the additional three 

published within the literature search inclusion dates) are summarised in 

Table 1.7. A further 10 general papers were identified through this search 

and are discussed in more detail below (192) (193) (194) (195) (196) (130) 

(197) (198) (199) (200). 
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Table 1.7: Summary of papers investigating the role of and support for parents in the effective management of childhood 
overweight 
Publication 
details  

Sample 
characteristics 

Design and methodological details Key Findings and Comments 

PAPERS SOURCED FROM SYSTEMATIC REVIEWS UP TO 2001 
Epstein et al, 
1981 
(157) 
 

Aim:  
To assess the 
importance of 
targeting the 
child or parent 
and child in a 
family-based 
obesity program 
with high-risk, 
preadolescent 
obese children  

USA 
 

76 families 
 

One obese 
parent 
 

Preadolescent, 
overweight 6-12y 
children 
(mean=10.4y) 
 

20-100% 
overweight 
(mean=45%) 

RCT (stratified by child age, child % 
overweight, and parental % overweight): 
1. Parent and child both targeted (n=30, 19 
analysed) 
2. Child only targeted (n=26, 17 analysed) 
3. Non-specific target (n=30, 20 analysed) 
 

Each group provided with TLD and exercise 
information 
 

8m program of 14 sessions:  
8 weekly and 6 post-baseline (at 2.5, 3, 4, 
5, 6.5 and 8m) 
 

Follow-up at 13m 
 

Key Findings: 
At 21m, all groups demonstrated similar changes in % overweight 
Children who achieved non-obese status during treatment maintained 
this at follow-up, but parents did not 
Changes in eating behaviours directly related to changes in weight 
 

5y outcomes showed that group that targeted parents and children 
achieved decrease in % overweight, whereas other 2 groups showed 
increases (201) 
 

Comment:  
Very little of the analysis specifically examined effect of the 
intervention, rather the group as a whole is split to conduct correlations 
(eg. between parents and children, maintainers and regainers etc), 
therefore not sure how accurately paper addressed its stated aim 
Only included subjects in analysis who attended last weekly session + 
6.5 or 8m session + 13m follow-up 

Brownell et al, 
1983 
(145) 
 

Aim:  
To test 3 
methods of 
parental 
involvement in 
the treatment of 
obese 
adolescents 
aged 12-16y  

USA 
 

42 adolescent 
obese children 
aged 12-16 
(mean age not 
given) 
 

At least 20% 
more than 
average weight 
 

RCT (stratified by % overweight): 
1. Mother(M) and Child(C) separately 
(n=14, 13 at 16wk, 12 at 1y)) 
2. M and C together (n=15, 12 at 16w, 12 at 
1y)) 
3. C alone (n=13, 12 at 16w, 12 at 1y)) 
 

Each group provided with same program of 
behaviour management, nutrition education 
and exercise  
 

16w program consisting of 16 45-60min 
sessions and follow up every 2mth for 1y 
 

 

Key Findings: 
Children in group 1 lost significantly more weight and showed greater 
reduction in % overweight than groups 2 and 3 (who showed no 
difference between each other) – this effect started during treatment 
and was maintained during 1y follow up 
Advantage could be due to: 
- Children in child alone group displayed disruptive behaviour 
- Group 2 members reluctant to voice negative feelings about each 
other 
- Separate meetings allowed more teaching related to adolescence 
 

Comment: 
Advantageous to include parent in treatment, separately from child 
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Kirschenbaum et 
al, 1984 
(164) 
 

Aim:  
To examine the 
effect of parental 
involvement and 
environment on 
weight loss in 
parent-child 
dyads 

USA 
 

40 parent-child 
dyads 
 

Pre-adolescent 
children aged 9-
13y, at least 20% 
overweight 
 

Parent at least 
10% overweight 
 

Randomised (matched by parent and child 
sex, child age and parent and child initial % 
overweight): 
1. Parent and child group (P+C)  
(n=16, 13 analysed) 
2. Child only group (CO)  
(n=15, 9 analysed) 
3. WLC (received P+C program after 3m) 
(n=9, 8 analysed) 
 

Each group provided with same information 
via 9 weekly 90min group session 

Key Findings: 
At intervention end:  
No difference between active groups, but both children and parents 
lost significantly more weight than WLC 
At 3mth and 1yr follow-up:  
Children in both active groups maintained weight loss compared with 
WLC 
Parents in P+C group had better maintenance than CO or WLC 
Positive intra-dyad correlation of weight loss in P+C group only 
 

Comment: 
Beneficial to include parents in treatment 

Israel et al, 1985 
(162) 
 

Aim:  
To evaluate 
effect of training 
in child 
management 
skills in context 
of behavioural 
treatment of 
childhood 
overweight  

USA 
 

33 parent-child 
dyads 
 

Pre-adolescent 
children aged 8-
12y (mean = 
11.4), at least 
20% overweight 
 

Randomised: 
1. Weight reduction only group (WRO) 
(n=12) 
2. Parent training group (PT) (n=12) 
3. Control (C) (n=9) 
 

WRO was multi-component behavioural 
weight reduction program of 9 weekly 90min 
group sessions (parent and child in 
separate sessions). PT group received 
WRO following general child management 
skills training (2x1hr group session) for 
parents only 
 

Key Findings: 
At intervention end: 
No treatment effect for change in child or parent weight  
Reduction in % child overweight greater for WRO only than for PT 
group than for C 
At 1yr follow-up: 
Significant group by time effect for change in weight for children – PT 
had non-significant decrease and WRO had significant increase 
 

Comment: 

Superiority of PT group achieved during the follow up period 
Inclusion of parent training in general child management improved 
long term effectiveness of child weight management 
 

Epstein et al, 
1986 
(183) 
 

Aim:  
To examine role 
of parental 
weight and self-
management in 
treatment  

USA 
 

41 children aged 
8-12y   
 

20-80% >ideal 
body weight 
 

Randomised: 
1. Parent-control (n not given) 
2. Child self-control (n not given) 
 
8 weekly meetings and 10 monthly 
meetings 
 

Key Findings: 
Both groups showed significant weight loss, with no significant effect 
of treatment between groups 
 

Children of obese parents showed more rapid regain of weight over 
time than children of non-obese parents 
 

Comment: 
Results related more to parental weight status than the intervention – 
targeting children added no additional benefit to targeting parents  
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Wadden et al, 
1990 
(167) 
 

Aim:  
To investigate 
efficacy of a 
behavioural 
weight control 
program in black 
female 
adolescents 
involving 
different levels of 
parental 
participation 

USA 
 

47 12-16yo 
adolescent black 
females (mean 
age=14y) 
 

�10kg overweight 
 
 

Randomised (stratified by BMI): 
1. Child Alone  
(n=19, 16 completed analysed) 
2. Mother and child in same session  
(n=14, 10 completed analysed) 
3. Mother and child in separate session 
(n=14, 10 completed analysed) 
 

Each group provided with 16 weekly 1hr 
sessions delivered by 2 psychologists and 1 
dietitian + 6m follow-up 
 

Short-term changes in weight (ie. end of intervention, n=28) 
- significant decrease in weight and BMI over time  (p<0.001), but not 
by group 
 
Long-term changes in weight (ie. 6mth follow up, n=31) 
- all groups increased weight and BMI remained constant from 
baseline 
 
Children whose mothers attended more sessions has significantly 
more weight loss than children whose mothers did not attend many 
sessions 
 
Self esteem increased and levels of depression decreased in all 
groups, but this was not associated with weight change 

Israel et al, 1994 
(151) 
 

Aim:  
To examine the 
contribution of 
child self-
regulation to a 
multiple-
component 
intervention for 
the management 
of childhood 
overweight 

USA 
 

34 pre-
adolescent 
children aged 8-
13yo (mean 
age=11y) 
 

�20% overweight 
 

Randomised 
 

Interventions: 
1. Standard treatment (ST) 
(n=18, 14 at 26wk, 11 at 1 and 3y) 
Multi-component self-regulation intervention 
including goal setting, self-monitoring, self-
evaluation 
Parent has primary responsibility  
2. Enhanced child involvement  (ECI) (n=16, 
12 at 26wk and 9 at 1 and 3y) 
As for ST but with less emphasis on 
parental responsibility and greater focus on 
child – received training in self-regulation 
techniques 
 

For both groups parents and children attend 
8 weekly and 9 fortnightly 90min group 
sessions separately (26wk of treatment) 
 

Follow up at 1 and 3yr post intervention 

% overweight:  
- at intervention end: decrease both groups 
- at 1yr: inc over basline for both groups  
- at 3yr: plateaued for ECI and increased for ST, but no significant 
effect of group or group x time 
 
Although both groups increased % overweight post-intervention, ECI 
group had a smaller increase at 3yr and was better able to hold 
decrease in % overweight to 3yr than ST group 
 
No data given to show if statistically significant differences between 
groups 
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Golan et al, 
1998 (163) 
 

Aim:  
Test efficacy of a 
family-based 
approach in 
which parents 
were agents of 
change Vs. 
children as 
agents of 
change (with 
respect to 
anthropometric 
changes)  
 
 

Israel  
 

60 families, child 
aged 6-11yo, 
weighed >20% 
rec wt-for-age, 
wt-for-ht and wt-
for-sex, no 
history of 
psychiatric 
disorders and 
have both 
parents living at 
home 
 
 

Randomised, matched for sex and age 
 
Interventions: 
1. Parent only group (PO) 14 x 1hr sessions 
- nutrition education, 15 couples/group 
- first 4 sessions weekly, next four biweekly, 
last 6 once every 6wks + 5 additional 15min 
sessions during last 7mo for whole family 
2. Child only group (CO) 30 x 1h sessions 
- prescribed 6.3MJ/d diet, 15 children/group 
- first 8 sessions weekly, remainder (22) 
biweekly – 12mth in total 
- individual counselling session held if child 
missed session, had difficulties, or wished 
to change diet 
 
Outcome measures reported: 
Adherence to program 
Anthropometry (%overweight, weight, 
weight status) 

Adherence:  
- 29/30 from PO group attended 12m visit vs 21/30 in CO group 
(p<.02) (drop out 10 times greater in CO group than PO group (202) ) 
 
Findings:  
- Decrease in % overweight in both groups (paired t-tests) 
- Significant difference in wt reduction between groups (ANCOVA), 
greater for parent group (-15% for parent only group Vs. -8% in child 
only group (p<0.03)  (202)) 
- At 12mth, 79% in parent group lost >10% of excess wt and 35% 
were non-obese (ie.<10% overweight) VS. 38% and 14% in child 
group 
 
Parents as sole agents of change had several advantages: 
-lower dropout rate, greater adherence 
-greater wt loss and better maintenance in children 
-potential wt loss in parents 
-cost effectiveness 
-possible avoidance of adverse effects of dieting 
-easily integrated into education and health care settings 

Golan et al, 
1998 (173) 
 

Aim:  
Test efficacy of a 
family-based 
approach with 
parents as 
agents of 
change Vs. 
children as 
agents of 
change (for 
behavioural 
changes) 

As above As above except for: 
 
Outcome measures reported: 
- Activity Levels (4 items) 
- Stimulus Exposure (8 items) 
- Eating related to hunger (4 items) 
- Eating style (13 items) 
(all from Family Eating and Activity Habits 
Questionnaire – see Table 1.15) 
- Energy Intake (from 7d food record 
validated with 24h recall) 
 

Activity Level: 
- significant increase only in mothers in parent group 
TV viewing: 
- no change 
Stimulus exposure (snacks, sweets, cakes, ice-cream): 
- significant difference between gps in overall reduction of food stimuli 
(p<.05), children asking permission to take (p<.001) and buy food (p<.05)  
Eating related to hunger: 
- parents in PO group asked if child hungry significantly more than CO 
group (p<.01) 
Eating style: 
- reduction in negative eating styles significantly greater in PO group 
(p<.05)  
Energy Intake: 
- both groups significantly reduced EI (paired t-test, p<.00 for both), but 
significantly greater for children in PO group (ANCOVA, p<.001)) 
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PAPERS SOURCED FROM LITERAUTRE  REVIEW SEARCHING 2001-2007 
Beech et al, 
2003 
(188) 
 

Aim:  
To assess the 
feasibility, 
acceptability and 
outcomes of 2 
versions of a 
family-based 
intervention to 
prevent excess 
weight gain in 
pre-adolescent 
African-
American girls 

USA 
 
60 8-10yo African 
American girls 
with a BMI of 
�25th percentile 
on CDC chart 
and their 
parents/caregiver 
 
 

Pilot RCT 
3 arm, 12week parallel group  
Not powered to detect differences in 
anthropometric outcomes 
 
2 active intervention arms focussing on 
knowledge and behaviour change skills to 
promote healthy eating and increased PA.  
90min group sessions ran weekly for 12wks 
with either: 
1. children only (CO) (n=21) or 
2. parents only (PO) (n=21) 
AND 
1 comparison group (n=18) with a focus on 
increasing self-esteem. 90min group 
sessions ran monthly for 3 months and 
were supported by bi-monthly mailed 
greeting cards and health messages 

Outcomes: 
- analysed (CO+PO) vs comparison group and also each intervention 
group against comparison group and each intervention group against 
each other 
PO vs CO: 
- the only significant difference between CO and PO was observed for 
low fat food practices (p=.02) 
- trends favouring PO over CO for increased level of physical activity 
and fewer calories derived from fat 
 
Process evaluation: 
- 88% of participants attended at least 80% of sessions 
- 34 interviews conducted regarding participants expectations of the 
program 
 

Golan et al, 
2004 
(189) 
 

Aim:  
To report on 
long term follow 
up (7yr) of study 
examining 
parents only Vs. 
child only (1998 
IJO and AJCN 
papers) 
 
 
 

Israel 
 
50 of the original 
60 subjects 
described in 
Golan et al, 1998 
above (163)  
(5 subjects lost 
from each group) 
 
 

As above for (163, 173) 
 
Wt and ht measured at 1, 2 and 7 yr after 
intervention end 

Weight loss at intervention termination  
- as in 1998 papers 
Follow-up visits 
- 1yr follow up: 
Wt loss in PO group significantly greater than CO group (-13.6% Vs 0, 
p<.05) 
- 2yr follow up: 
Significant group difference maintained from 1yr (-15% Vs +2.9%, p<.01) 
- 7yr follow up: 
Both treatment groups demonstrated wt loss, but significant group 
difference remained (PO:  -29% Vs CO: -20%, p<.05) 
 
Concluded by recommending comparing parent only group with 
child+parent group (see 2006 paper following……) 
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Golan et al, 
2006 
(190) 
 

Aim:  
To compare 
intervention 
targeting parent 
only with parent 
and child 
together to 
examine if child 
needs to be 
involved at all in 
treatment 
(previously 
compared 
parent alone and 
child alone) 
 
 

Israel 
 
Children aged 6-
11y and stratified 
by age: 6&7yo, 
8&9yo and 
10&11yo before 
random allocation 
to group 
 
32 families 
enrolled  
 
 

Intervention arms: 
1. Parent Only group (PO) (n=17) 
2. Parent + Child group (P+C) (attended 
sessions together) (n=20) 
- programming similar for both groups, but 
program for parent + children group 
adapted to suit child involvement  
- each group received 16 x 1h group 
sessions, 1st 10 weekly, next 4 biweekly, 
last 2 x1/mth = 6 month, also during these 
6mth, 40-50min individual appointments 
held once/mth for each family 
- follow-up meeting and anthropometric 
measures 12mth after program ended 
 
Outcomes: 
Attendance rates 
Weight loss (% overweight and BMIz) 
Behavioural changes (from Family Eating 
and Activity Habits Questionnaire – see 
Table 1.15) 
Parenting style 
 

Attendance rates 
- PO group: full attendance at 80% of sessions 
- P+C group: full attendance at 55% of sessions 
Weight loss  
At end of intervention (6mth): 
- treatment effect was significant for PO group only (-9.5%, 0.4 BMIz. 
p<.003)  
- Significant differences between groups for both change in % 
overweight and BMIz (p<.02 for both) 
At 1yr follow up (18mth): 
- PO group: significant reduction in % overweight (-12%, p<.05 ) and 
BMIz (0.5BMIz, p<.03)  
- P+C group: ns increase in % overweight (+0.4%) and BMIz 
(0.1BMIz) 
Behavioural changes (measured only to 6mth) 
- both groups significantly increased PA and decreased sedentary 
behaviours and reduced overall obesogenic habits (p<.05 for all), 
however only significant group difference for exposure of children to 
presence of food stimuli at home (p<.03) and total obesogenic habits 
(p<.05) 
Parenting style 
- No significant changes for either group 
- for both groups, more permissive the mother, the less change in 
child’s BMI 
 

Omitting child from program and targeting only parent resulted in 
greater child weight loss 

TLD=Traffic Light Diet 
WLC=wait list control 
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Reviewing the Reviews 

Of the nine papers investigating the degree of involvement of parents and/or 

children in the management of childhood overweight, six were included in 

more than one of the four reviews (see Table 1.6). Most of these multi-

referenced articles were reported accurately and consistently across the 

reviews, however some anomalies were identified.  

 

The study by Brownell (145) tested three methods of parental involvement in 

the treatment of overweight in 12-16 year olds (n=42) (see Table 1.7). This 

primary paper appeared in the Glenny, Wilson and Epstein reviews, and 

whilst the overall conclusions were complementary and accurate, the Glenny 

review reported the outcome as change in weight, which for the target group 

is not as appropriate as change in percentage overweight (which was also 

provided by the authors).  

 

Epstein’s controlled study (157) that compared a parent and child targeted 

intervention with a child alone intervention and a non-specific target group 

(n=76, age: 6-12y) was included in the Glenny (138) and Epstein (141) 

reviews. Whilst both reviews accurately reported a significant difference in 

percentage change in overweight at 10 years between the parent and child 

intervention and control group, the Epstein review failed to indicate that there 

was a non-significant difference between the two active intervention arms at 

this time point.  

 

The comparison of a standard treatment condition (parent given primary 

responsibility for management) with an enhanced child involvement 

intervention (child received training in self-regulation techniques) was 

undertaken by Israel et al (n=34, age: 8-13y)  (151) and included in the four 

key review papers. The findings were reported consistently across the four 

reviews, however only the Cochrane review (140) reported the randomised 

sample size correctly. 

 

Wadden’s (167) examination of the level of participation of mothers in their 

adolescent daughter’s weight management (n=47, age: 12-16y) was included 
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in three of the reviews (Table 1.6). The results were reported accurately 

across the reviews, however the Epstein review failed to indicate that this 

intervention was undertaken with girls only. 

 

The two remaining multi-referenced studies concerned with the effect of 

parental involvement in treatment were reported accurately and consistently 

across the four review articles (162) (164) (see Table 1.7 for study details).  

 

Additional Primary Papers 

As mentioned above, a search of the literature for papers published after the 

most recent date of inclusion into any of the four review articles located a 

further three primary papers that examined the role of parents/parenting skills 

in the treatment of childhood overweight and obesity. These papers, along 

with the primary papers addressing the cornerstone of degree of involvement 

by child or parent in a weight management program are summarised in Table 

1.7.  

 

The paper by Beech et al reports on the Memphis GEMS pilot study which 

was conducted to inform a large multi-site RCT (188). The pilot study was 

designed to compare the effectiveness and acceptability of offering an 

intervention for overweight pre-adolescent African American girls targeting 

only the parent or only the child (n=60, age: 8-10y). The results of this 12 

week pilot were limited predominantly to process and impact evaluation 

(although results for BMI and WC are presented) and included such 

indicators as physical activity preference, food practices and servings of 

sweetened beverages/day. The findings of the two active arms were 

averaged and compared against a control group, and were also compared 

separately against each other and the control group. Although the impact of 

the pilot was limited by its small sample size and short duration, there were 

trends in eating and activity behaviours seen in the parent-only group that 

suggested it would be more effective than the child only group (Table 1.7). 

Overall, this small pilot study lends some support to the design of 

interventions to target parents only. It should be noted that the pilot’s 
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rationale for targeting only parents was inspired by the earlier work of Golan 

et al (163) (198). 

 

More recent work by Golan et al reported on the seven year outcomes of an 

RCT comparing a parent-only with a child-only intervention (189), which was 

the follow-up to the 1998 publications cited in the reviews and outlined in 

Table 1.7 (163) (173). The 2004 paper included weight and height outcomes 

for 50 of the original 60 randomised children (now aged: 14-19y, equal drop 

out across groups). Both intervention groups displayed significant weight loss  

(as defined as percent overweight: 100 x (actual weight – desirable weight)/ 

desirable weight) over time and in addition, a significant difference was 

observed between groups with the parent-only group reporting greater 

percentage weight loss (29% vs. 20%, p<0.05). The authors admit that 

compulsory military training for “some of the participants from both groups”  

may have promoted weight loss, but concluded that targeting parents as the 

exclusive agents of change for child weight management is more effective 

than targeting children-only. 

 

Following on from this work, the Golan group compared a parent-only 

intervention with one that targeted children and parents together (190). This 

study enrolled 32 families of children aged 6-11 years of age in a six month 

group intervention and reported changes in weight, lifestyle behaviours and 

parenting style at 18 months. With respect to changes in degree of 

overweight, significant reductions in percentage overweight and BMI z-score 

were observed only for the parent-only group (-12%: p=0.05 and -0.5: 

p=0.03, respectively), whilst non-significant increases were reported for 

outcomes in the parent and child group (+0.4% and +0.1, respectively). The 

authors state that this is the first study to “demonstrate that omitting the child 

from attendance in intervention sessions has the advantage of more weight 

loss compared with sessions in which the parent and child both attend”. This 

finding is supportive of the design of this thesis study which targeted parents 

only for the management of their children’s weight (described in Chapter 2). 
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As previously mentioned, two areas requiring further investigation are the 

degree of parental involvement and the type of support offered to parents for 

the management of overweight in childhood. These two aspects will now be 

presents as discussed by the 12 papers reviewed in this section. 

 

Degree of Parental Involvement 

Nine of the twelve papers identified as examining the role of parents in child 

weight management specifically investigated the degree to which parents 

and/or children should be involved in treatment (Table 1.8). These studies 

compared:  

i) parent and child together vs. child only interventions (157) (164),  

ii) parent and child separately vs. parent and child together vs. child only 

(145) (167) 

iii) parent only vs. child only interventions (163, 173, 188, 189),  

iv) parent and child vs. parent only (190). 

 

Overall these studies indicate that involving parents in treatment enhances 

long term reductions in children’s degree of overweight (157, 164) and some 

studies suggest offering separate sessions for parents and children 

enhances effectiveness (145) (167). However these two studies were 

conducted with adolescents and the results were inconsistent. Stronger 

findings in pre-adolescent subjects show that targeting parents only in a 

weight management program induces greater improvements in weight loss 

(as defined as reduction in percent overweight) (163, 189) and health 

behaviours (173) (188) in obese children compared with targeting children 

only. Golan’s 2006 study was the first to demonstrate that targeting parents 

only is more effective than targeting parents and children, confirming that 

actively involving children in program sessions does not enhance outcomes 

(190). 
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Table 1.8: Classification of papers investigating either a) the degree of parental involvement or b) the type of support 
provided to parents most likely to assist in the effective management of childhood overweight 
 

Degree of Parental Involvement 
Parent and Child together 

vs. 
Child only 

Child only 
vs. 

Parent only 

Parent and child together 
vs. 

Parent only 

Parent and child separately 
vs. 

Parent and child together 
vs. 

Child only 
Epstein et al 1981 (157) 
• n=76, 3 groups, 6-12y 
 
Kirschenbaum et al 1984 (164) 
• n=40, 3 groups, 9-13y 

Golan 1998 (163) 
Golan 1998  (173) 
(both 1998 papers reported on the 
same study, but different outcomes) 
Golan 2004 (189) 
(2004 paper reported on the  long 
term outcomes of the 1998 study) 
• n=60, 2 groups, 6-11y 
 
Beech et al 2003 (188) 
• n=60, 3 groups, 8-10y 

Golan 2006 (190) 
• n=32, 2 groups, 6-11y 
 

Brownell et al, 1983  
• n=42, 3 groups, 12-16y 
 
Wadden et al, 1990  
• n=47, 3 groups, 12-16y 

Type of Support Provided to Parents 
Nutrition Education only 

vs. 
Nutrition Education + Parent Training 

Parent Control 
vs. 

Child self-control 
Israel et al, 1985 (162) 
• n=33, 3 groups, 8-12y 

Epstein et al, 1986 (183) 
• n=41, 2 groups, 8-12y 
 
Israel et al, 1994 (151) 
• n=34, 2 groups, 8-13y 
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Type of Support Offered to Parents 

Only three studies, all over 10 years old, with mean sample sizes of only 36 

and targeting upper primary school aged children (8-13y), have investigated 

the most effective type of support to provide to parents undertaking a 

program to manage their child’s weight (Table 1.8). They specifically 

compared: 

i) the addition of a brief general child management skills training to a 

standard behavioural weight reduction program (162) and 

ii) a parent-control intervention vs. a child-control intervention (151, 183). 

 

Israel et al’s 1985 controlled study (n=33, age: 8-12y) demonstrated that a 

standard weight management program enhanced with a general child 

management skills training program for parents produced significantly better 

long term (12 month) reductions in percentage overweight than a standard 

program (p<0.05) (162).  

 

The studies investigating the effect of placing greater responsibility on 

children produced inconsistent results (151, 183). The 1994 study by Israel et 

al randomised children to a standard treatment (ST) which targeted parents 

or one that had enhanced child involvement (ECI) (151) (Table 1.7). The 

paper did not report details to determine statistical significance (possibly 

troubled by the small sample size (n=34)), however the ECI appeared to 

result in greater maintenance of initial reductions in percentage overweight. 

Epstein et al’s investigation of the role of parental weight and self 

management in child weight management randomised children to a parent 

control or a child self-control treatment condition (n=41, 8-12y). The study 

reported results related more to the effect of parental weight status than the 

intervention itself, so little insight can be drawn from this intervention in 

regards to the most effective type of support to provide to parents managing 

their children’s overweight. 

 

A number of reviews recommend incorporating general parenting techniques 

into weight management programs (139) (140), but as demonstrated here the 
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primary evidence base is limited and inconclusive. This therefore remains an 

area that warrants further investigation.  

 

Comments from Additional General and Review Papers 

As mentioned above, 10 general papers providing commentary on the role of 

parents/parenting in child weight management were identified by the 

supplementary literature search described (Appendix One). Of these, three 

were review articles (192) (193) (194), one of which (193) appeared in issue 

1 of the 2007 Database of Abstracts and Reviews of Effects (203). The 

remaining seven were general reports.  

 

The three additional reviews included 55 primary papers between them, of 

which only seven were additional to the papers reviewed in the four key 

reviews already examined. All the additional seven primary papers appeared 

in the review by Kitzmann et al (194), possibly due to less stringent inclusion 

and exclusion criteria (eg. small sample size (20/31 had sample sizes of 40 

or less), short duration, single arm, or non-randomised designs). This review 

included interventions that included active parental involvement in the 

management of childhood overweight. It organised primary papers according 

to whether the intervention and the outcomes had a broad or narrow focus 

with respect to family function or parenting skills. Evidence from the 31 

interventions reviewed suggested that family-based interventions are 

effective relative to control conditions (194). 

 

The remaining two reviews by McLean et al (192) and Berry et al (193) did 

not add to the pre-established evidence. The review by McLean et al 

however does provide an efficient taxonomy by which to classify the degree 

of family involvement investigated by individual studies based on 

characteristics of the family member (age and gender) and characteristics of 

the intervention (eg. degree of family involvement, format of delivery). This 

review recommends studies to include a qualitative component to provide 

insights into the factors that impact on the effectiveness of interventions. This 

recommendation supports the conclusion of the Kitzmann review (194) that 

argued for an ecological perspective that focuses on parent-child interactions 
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and the larger social context. They recommend a more general family focus 

as children’s weight problems develop and are maintained in a family 

context, in which parents play an important role.  

 

The role of parenting is difficult to consider when examining older papers as 

the relationships between children and their parents and the responsibilities 

and expectations placed on children have increased in the last decade (204). 

This shift signals a change in expectations of children that would not have 

been considered or examined in past papers and their findings must be 

interpreted with caution. 

 

The seven general reports outlined the roles of family environment, parental 

support and parenting practices on the establishment of eating and activity 

behaviours and/or prevention/management of childhood overweight (195) 

(196) (130) (199) (197) (200) (198). Based on the evidence supporting the 

involvement of parents in child weight management interventions, a number 

of these general papers make strong recommendations for enhancing 

general parenting skills in parents to support them to manage their children’s 

weight (196) (130). 

 

Summary 

All the reviews examined supported the inclusion of parents in treatment, with 

responsibility for behaviour change falling to them (187) (139) (141) (140) 

(192) (194) (193). 

 

It appears that including children in treatment does not provide any additional 

benefit (189) (190). Targeting parents as the exclusive agents of change and 

providing them with support around parenting skills to promote the 

development of healthy lifestyle habits by the child (and whole family) seems 

to be the most promising avenue for investigation (196) (130). 
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1.2.3.6 Miscellaneous/Non-Conventional Strategies 

Papers reporting on interventions that did not address the recognised 

cornerstones of management were classified as miscellaneous/non-

conventional strategies. Only three papers reported on such interventions 

and they all appeared in the Epstein review (141). 

 

Extreme dietary manipulation (eg. VLCD, macronutrient manipulation) for 

weight management with normal children may compromise growth and 

development and is therefore not recommended. Likewise, surgical and 

pharmaceutical intervention is not appropriate for overweight/slightly obese 

children without significant co-morbidities (12) (4). Given these 

contraindications, only one paper discussed in the four reviews examined the 

benefits of the addition of a drug (fenfluramine) to a dietary intervention 

(n=20, age: 5-17y) (185). This controlled study found no significant effect of 

the drug on weight or body fat outcomes. There were no primary papers 

discussing the role of other non-conventional treatment strategies such as 

surgery or very low calorie diets in children. 

 

Another two primary papers were included in the Epstein review that did not 

fall within the four cornerstones of management previously outlined. Aragona 

et al (180) and Mendonca and Brehm (186) both detailed aspects concerned 

with the logistics of conducting a child weight management trial – the effect of 

providing reinforcement for weight loss (n=100, age: 5-11y) and the effect of 

the perception of choice in therapeutic outcome on subject response (n=18, 

age: 8-15y), respectively (180) (186). There was an absence of treatment 

effects at the 11 and nine month follow-up points for both these studies, 

however the provision of reinforcement and the perception of choice of 

therapy did appear to result in positive results in the short term. 

 



 85 

1.2.3.7 Summary – the Cornerstones of Management 

Generally, the reviews and review of reviews accurately and consistently 

summarised the evidence presented in the primary papers informing the 

effective management of childhood overweight. However some inaccuracies 

were identified principally in three areas: i) inconsistent reporting of sample 

sizes, ii) inconsistent reporting of outcomes and iii) incomplete reporting of 

findings.  

 

Inconsistent reporting of sample sizes 

Inaccurate reporting of sample size values has an impact on intention-to-treat 

analysis, currently the preferred method to assess the effectiveness of an 

intervention (205). For example, many studies reported sample sizes of only 

those subjects included in the final analysis, or did not include subjects who 

were randomised but dropped out prior to treatment commencing. These 

omissions can lead to an overestimation of effect size, leading to inaccurate 

conclusions regarding the value of the study. Adherence to the CONSORT 

statement (206) prevents this and ensures accurate and consistent reporting. 

 

Inconsistent reporting of outcomes  

The use of various weight related outcomes ie. percentage overweight, 

absolute weight loss, relative weight loss made comparison across studies 

difficult, preventing the undertaking of meta-analysis. In some cases 

outcomes used were inappropriate for the study population. A consistent 

reporting method is required, and national and international bodies and 

journals recommend change in BMI z-score as the most appropriate measure 

in clinical research (207) (208) (209) (12). 

 

Without long-term outcomes (at least to 12 months post-baseline) it is difficult 

to assess the true effectiveness of an intervention. Interventions seeking to 

change habits and behaviours, such as weight management interventions, 

require long term follow-up to assess ongoing effectiveness.  Ensuring a 

minimum follow-up period of 12 months post-baseline for trials seeking 
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publication and inclusion into reviews will assist to maximise the quality of 

trials in this regard. 

 

Incomplete reporting of findings 

Another major issue identified across the reviews related to the transparency 

of reporting and systemacity of the search strategy on which they were 

based. Providing details of the databases and year searched, the search 

strategy used, study inclusion criteria, an assessment of the quality of studies 

included and their results increases the quality of review articles (142). 

 

Some reviews also failed to document the detail of the intervention provided. 

For example, stating that the Traffic Light Diet was the dietetic intervention. 

 

Finally, inaccuracies were also identified that could have been avoided by 

ensuring strict editing and proofing. Typing errors led to confusion in some 

cases and some reviews exhibited non-specific reporting of findings. For 

example, reporting that groups responded differently over time without any 

indication of effect size and therefore statistical or clinical significance. 

 

Conclusion 

This literature review highlights a number of weakness in study design that 

need to be addressed in order to strengthen the evidence base which informs 

the management of childhood overweight. These weaknesses are 

summarised at the end of Chapter Two which also highlights how this thesis 

study has addressed these aspects, thus providing high quality data to 

contribute to the existing evidence. 

 

Despite the identified limitations of the reviews and some primary studies, 

there is adequate evidence to support the four cornerstones to management 

as: 

1. Diet 

2. Activity (both physical activity and sedentary behaviour) 

3. Behaviour Modification 

4. Parent Involvement and Parental Support 
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The translation of these cornerstones into practice requires the dissemination 

of the research findings in the form of clinical practice guidelines. The 

following section examines how accurately these findings are translated into 

practice guidelines from three countries and the consistency between them.  
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1.2.4 The Clinical Practice Guidelines 

1.2.4.1 Introduction 

Clinical practice guidelines are informed by judicious, objective appraisal of 

the available evidence; synthesising the scientific literature into 

recommendations for best practice (210). Provided they are developed in a 

systematic way, clinical practice guidelines should reflect the state of the 

evidence and offer a practical illustration of how it may be applied. Hence, a 

review of clinical practice guidelines for the management of childhood 

overweight provides a “proxy-review” of the literature.  

 

This section describes how the clinical practice guidelines for the 

management of childhood overweight from three countries: Australia, the UK 

and the US were developed. It also examines how these three sets of 

guidelines address each of the four cornerstones of management of 

childhood overweight as identified in the literature and presented in Section 

1.2.3. As a result, the consistency by which the evidence is translated into 

practice internationally is examined. 

 

1.2.4.2 Clinical Practice Guidelines: An International Overview 

1.2.4.2.1 Australia 

The National Health and Medical Research Council’s Clinical Practice 

Guidelines for the Management of Overweight and Obesity in Children and 

Adolescents (12) were published in 2003 as a response to the release of 

Acting on Australia’s Weight: a strategic plan for the prevention of overweight 

and obesity in 1997 (211).  

 

The Guidelines were based on a systematic review of the literature and the 

strength of the evidence was determined using criteria adapted from the 

National Health and Medical Research Council (NHMRC) levels of evidence 

for clinical interventions (212) and the US National Institutes of Health clinical 

guidelines (213) (Table 1.9). 
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Grades of Recommendation relevant to the Levels of Evidence were 

assigned to recommendations for practice as outlined in the footnote in Table 

1.9. These Recommendations ranged from B-D, indicating a lack of evidence 

from a large number of high quality RCTs to inform the NHMRC Clinical 

Practice Guidelines for the Management of Overweight and Obesity in 

Children and Adolescents. 

 

Table 1.10 presents the evidence statements, their rankings and 

recommendations for practice. It is worthwhile noting the variation in which 

the three nations apply the levels of evidence across the cornerstones of 

management. For example, the component of “parental involvement” is 

assigned an evidence level of III-2 (Australia), 1+++ (UK) and I (US). Given 

the conclusions reached at the end of the previous two sub-sections, the 

presence of Level 1+++ (UK) or I (US) evidence is very unlikely and the 

awarding of these levels of evidence by these groups is questionable. 

Rather, there are large gaps in the evidence regarding many of the 

cornerstones of management of childhood overweight, especially the role of 

and involvement of parents, that warrants further investigation (as discussed 

in Section 1.2.3.5). 
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Table 1.9: The levels of evidence used to classify literature for the development of Clinical Practice Guidelines (CPGs) for 
the management of childhood overweight in Australia, the UK and the US 

Australiaa UKb USc 
Level of 
evidence 

Study design Level of 
evidence 

Study design Level of 
evidence 

Study design 

I Evidence obtained from systematic review 
of all relevant RCTs 

1++ High-quality meta-analyses, systematic 
reviews of RCTs or RCTs with very low risk of 
bias 

I:  
Good/ 
Strong 

One to several good quality studies of 
strong design 

II Evidence obtained from at least one 
properly designed RCT 

1+ Well-conducted meta-analyses, systematic 
reviews of RCTs or RCTs with a low risk of 
bias 

II:  
Fair 

Several studies of strong design with 
minor methodology concerns / studies of 
weaker design 

III–1 Well-designed pseudo-randomised 
controlled trials (alternative allocation or 
some other method) 

1– Meta-analyses, systematic reviews of RCTs 
or RCTs with a high risk of bias* 

III: 
Limited/We
ak 

Limited number of studies of weak 
design OR inconclusive findings due to 
design flaws, bias or execution problems 

III – 2: Comparative studies with concurrent 
controls and allocation not randomised 
(cohort studies), case-control studies, or 
interrupted time-series with control  

IV:  
Expert 
Opinion 
Only 

No studies available – conclusions 
based on usual practice, expert 
opinion/experience, or extrapolated from 
basic research 

III – 3 Comparative studies with historical 
control, �2 single-arm studies or 
interrupted time series with parallel control 

2++ High-quality systematic reviews of non-RCT, 
case–control, cohort, CBA or ITS studies 
 
High quality non-RCT, case–control, cohort, 
CBA or ITS studies with very low risk of 
confounding, bias or chance and a high 
probability that the relation is causal 

V: 
Level Not 
Assignable 

No evidence available 

IV Evidence obtained from case series, 
either post-test or pre-test and post-test 

2+ Well-conducted non-RCT, case–control, 
cohort, CBA or ITS studies with very low risk 
of confounding, bias or chance and moderate 
probability of causal relation 

Level Not 
Assignable 

No evidence available 2– Non-RCT, case–control, cohort, CBA or ITS 
studies with high risk of confounding, bias or 
chance and significant risk that relationship 
not causal* 

3 Non-analytic studies (eg. case report or series)  

4 Expert opinion, formal consensus 

 

a Based on criteria adapted from the National Health and Medical Research Council levels of evidence for clinical interventions (212) and the US National Institutes of Health clinical guidelines (213). 
Levels of evidence translate to the following grades of recommendation for practice (A-D): A=level of evidence I, B= level of evidence II-III-2, C= level of evidence III-3-IV, D=level not assignable, as 
represented by differing levels of shading across CPGs 
b Taken from Table 4.1 of the full guidelines (available at www.nice.org.uk/CG043fullguideline), RCT – randomised controlled trial; CBA – controlled before-and-after; ITS – interrupted time series, * 
Studies with a level of evidence ‘–’ should not be used as a basis for making a recommendation 

c Adopted by the American Dietetic Association from Greer et al (214) 

Levels of evidence printed in bold apply to recommendations for the management of childhood overweight for each of the CPGs 
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Table 1.10: Consistency by which the Clinical Practice Guidelines for the management of childhood overweight from 
Australia, the UK and the US address the recognised cornerstones of management 
 Australia UKb USc 
Diet Evidence: 

- No direct evidence for which dietary 
modification works best in child and adolescent 
weight management (Evidence Level Not 
Assignable) 
 
Recommendations: 
- For weight management, children and 
adolescents should be encouraged to follow the 
Dietary Guidelines for Children and 
Adolescents in Australia and the Australian 
Guide to Healthy Eating (Recommendation 
Grade D) 

Evidence: 
- No clear evidence on which dietary 
intervention is the most effective in weight 
reduction and management in children and 
adolescents (Evidence Level Not Assignable) 
 
Recommendation: 
- Age-appropriate recommendations consistent 
with healthy eating advice to be delivered as 
part of a multi-component intervention 
 

Dietary counselling and nutrition education 
- Limited evidence available to support use of 
dietary therapy and/or nutrition education alone 
(Evidence Level III) 
- Sufficient evidence for inclusion of dietary 
therapy and/or nutrition education within multi-
component family-based group intervention in 
school aged children (Evidence Level I) 
 

Dietary counselling on altered macronutrient 
within a multi-component program  
- Limited evidence to support use of particular 
altered macronutrient approach as opposed to 
standard dietary therapy (Evidence Level III) 

Physical Activity 
(PA) and 
Sedentary 
Behaviour 

Evidence: 
- Limited evidence that increasing PA improves 
weight-loss outcomes in children or 
adolescents and may be effective by itself if 
vigorous (Evidence Level III-2) 
 

Recommendations: 
- More PA than is currently being engaged in 
should be prescribed for the management of 
obesity in children and adolescents…. the 
prescription should be based on age-
appropriate activity (Recommendation Grade 
B) 
 

Evidence:  
-Reducing sedentary behaviours in obese 
children as effective for weight management as 
increased activity (Evidence Level III-3) 
 

Recommendations: 
- Reduce time spent in sedentary behaviours/d 
(Recommendation Grade C) 
 

Evidence: 
- No evidence on effectiveness of PA alone in 
treatment of childhood obesity in a clinical 
setting (Evidence Level Not Assignable) 
- Targeting sedentary behaviour shown to be 
as effective as promoting PA in managing 
weight in obese children aged 8–12y 
(Evidence Level 1+) 
- Lifestyle exercise more effective than aerobic 
and calisthenics exercise in maintaining weight 
loss in obese children aged 8–12y (Evidence 
Level 1+) 
 
Recommendation: 
- Aim for at least 60min of at least moderate 
activity/day and reduce sedentary activity 

Physical activity 
- Fair evidence to support using PA alone 
(Evidence Level II) 
- Sufficient evidence to routinely recommend 
including PA within multi-component family-
based group intervention for school-aged 
children (Evidence Level I)  
 

Sedentary behaviours 
- Limited evidence to support reducing 
sedentary behaviours vs. increasing PA for 
children (Evidence Level III) 
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Behaviour 
Modification 

Evidence: 
-No evidence about detail of how, when and 
what behaviour-modification approaches 
should be used for childhood and adolescent 
obesity (Evidence Level Not Assignable) 
 
Recommendations: 
- Age-appropriate behaviour modification 
should be incorporated in any weight-
management program for obese children and 
adolescents (Recommendation Grade D) 
 
 

Evidence: 
- Behavioural treatment with PA and/or diet is 
effective in treatment of obese children and 
adolescents aged 3–18y (Evidence Level 1++) 
- No evidence on components of behavioural 
treatment most effective for obesity 
management (Evidence Level Not 
Assignable) 
 

Recommendation: 
- Multi-component interventions treatment of 
choice, should include behaviour change 
strategies ie. stimulus control, self monitoring, 
setting goals and rewards, problem solving, 
praise and parental role modelling  

Behavioural counselling 
- Limited evidence to support behavioural 
counselling alone (Evidence Level III) 
- Sufficient evidence to routinely recommend 
inclusion of behaviour component to multi-
component family-based group intervention for 
school aged children (Evidence Level I) 
 

Parental 
Involvement 

Evidence: 
- For children of primary school age, evidence 
that program that involves parents alone does 
better than one that requires regular 
attendance by child (Evidence Level III-2) 
 
Recommendations: 
- Involve parents in management of overweight 
and obesity in children and adolescents. 
Parents can alter environments substantially, 
especially for children of primary school age 
(Recommendation Grade B) 
 

Evidence: 
- Behavioural treatment can be more effective if 
parents, rather than children (aged 6 to 16y), 
are given main responsibility for behaviour 
change (Evidence Level 1++) 
 
Recommendation: 
Not addressed in clinical guidelines 

Multi-component programs  
- Sufficient evidence for multi-component, 
family-based group intervention of diet, PA, 
behaviour change and parent training for 
reducing overweight in 5-12y(Evidence Level I)  
 

Parent training with multi-component 
interventions  
- Limited evidence to support use of parent 
training in absence of multi-component 
program (Evidence Level III) 
- Sufficient evidence to support parent training 
techniques as part of multi-component family-
based group intervention in school-aged 
children (Evidence Level I) 

Miscellaneous Evidence: 
- Use of very low energy diets, drugs and 
bariatric surgery considered only for extreme 
degrees of obesity and life-threatening co-
morbidities (Evidence Level III-3 to IV) 
 

Recommendations: 
- Pursue these strategies only in tertiary 
institutions with specialist obesity services 
(Recommendation Grade C to D) 

Evidence: 
Not addressed within lifestyle interventions for 
child weight management 
 
Recommendation: 
-Pharmacological  and surgical interventions 
generally not recommended unless severe co-
morbidities exist  
 

Individual-based counselling  
- Limited evidence to support routinely 
recommending individualised intervention for 
overweight in children (Evidence Level III) 



 93 

1.2.4.2.2 The UK 

The most recent guidelines for the management of overweight weight and 

obesity in the UK were developed by the National Institute of Clinical 

Excellence (NICE) in December 2006 (143). The guidelines address both 

clinical and public health recommendations, and for the purposes of this 

thesis, the clinical recommendations relating to the management of 

overweight in childhood will be reviewed. The guidelines were developed in 

accordance with the methods set out by the NICE in ‘Guideline Development 

Process – Information for National Collaborating Centres and Guideline 

Development Groups’ (available at www.nice.org.uk). The specific search 

strategy undertaken for the development of these guidelines are reported in 

Section 4.4 of the Full Guidelines (available at www.nice.org.uk/ 

CG043fullguideline). 

 

As for the Australian Clinical Practice Guidelines, the evidence statements 

established from the literature were graded according to a hierarchy of 

research designs (Table 1.9). Evidence was translated into clinical 

recommendations for lifestyle interventions which are presented in Table 

1.10. Most of the evidence used to inform these clinical recommendations 

was ranked 1++  and 1+ (Table 1.9), indicating that it was sourced from well-

conducted meta-analyses and systematic reviews with low risk of bias. 

However some practice recommendations were based on evidence to which 

an evidence level was not assignable. 

 

1.2.4.2.3 The US 

The American Dietetic Association’s (ADA) position paper (rather than clinical 

practice guidelines) on interventions for paediatric overweight is based on 

conclusions drawn from an extensive review of literature on intervention 

programs and rigorous systematic evidence-based analysis  (144).  
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The position paper grouped studies into three categories:  

1. individual or family-based (all were tertiary prevention/treatment 

interventions) 

2. school-based (the majority of these interventions focussed on primary and 

secondary prevention) 

3. community-based (the majority were primary and secondary prevention 

interventions) 

For the purposes of this thesis, levels of evidence and recommendations 

relating to the first group only are presented. 

 

Evidence informing the management of childhood overweight was graded 

according to a system developed by Greer et al (214) in a similar manner to 

the other two countries (Table 1.9) .Recommendations made by the ADA 

Position Paper regarding the management of childhood overweight were 

informed by evidence graded from I – III, representing evidence of 

limited/weak strength to good/strong strength. Table 1.10 presents the 

recommendations for practice (referred to as “conclusion statements” in the 

position paper) that have been informed by this review of the evidence. 

 

1.2.4.3 Clinical Practice Guidelines: The Cornerstones of 

Management 

1.2.4.3.1 Diet 

All countries agreed that diet is an essential component of a child weight 

management intervention (the US assigned an Evidence Level of I to this 

statement) but that there is a lack of evidence to inform what dietary 

modification (eg. macronutrient distribution, glycaemic index level, 

prescriptive approach (ie. Traffic Light Diet) vs. food based approach (ie. 

Australian Guide to Healthy Eating) would be most effective (Australia and 

the UK were unable to assign a level of evidence to this statement, whilst the 

US applied a level of III). Recommendations for practice are consistent 

across countries, namely dietary counselling/nutrition education should be 
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age-specific and follow healthy eating advice and be part of a multi-

component intervention. 

 

1.2.4.3.2 Physical Activity and Sedentary Behaviour 

All guidelines recommend the inclusion of physical activity in a multi-

component program for children weight management, however the grading of 

evidence informing its role varied across countries. American guidelines 

graded the evidence as level II, which is much higher than the Australian 

grading of III-2, which in turn is higher than the unassignable ranking granted 

by the UK. In addition, there is some disagreement on the beneficial role of 

physical activity alone in child weight management. 

 

The reduction of sedentary behaviours was unanimously supported, however 

again the grading of evidence informing recommendations varied across 

countries. The UK guidelines graded the evidence for this modality as 1+, 

indicative of evidence from well-conducted meta-analyses, systematic 

reviews of RCTs or RCTs with a low risk of bias. However, both the 

Australian and US guidelines gave similar limited gradings of III-3 and III 

respectively. 

 

Physical activity guidelines promoted across these countries are generally 

consistent, recommending increasing usual active time to at least 60 minutes 

per day and limiting time spent in sedentary pursuits to no more than two 

hours per day (104) (143).  

 

1.2.4.3.3 Behaviour Modification 

Whilst behaviour modification is recognised as being a necessary component 

of management for childhood overweight by all three countries (awarded the 

highest level of evidence by the UK and US guidelines), the Australian and 

UK guidelines highlight that there is no evidence of the detail of the most 

effective behaviour modification approaches to employ. The US guidelines do 

not recognise this. 
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Practical recommendations from Australia and the UK outline key, age-

appropriate behaviour change strategies to include in management (Table 

1.10). 
 

1.2.4.3.4 Parental Involvement and Support 

The importance of involving parents in a multi-component, family-based 

group intervention for the management of children’s weight is emphasised by 

the guidelines from all three countries. However, only the guidelines from 

Australia and the UK highlight the value of targeting parents only as the 

agents of change. In addition, these countries grade the evidence supporting 

this recommendation inconsistently as III-2 (limited, Australia) and 1++ (high 

quality, UK). 

 

The US recommendations however were the only ones to specifically 

recommend the incorporation of parenting skills to a multi-component, family-

based group intervention (evidence level I). The evidence for the use of 

parenting training only for management was not as strong (level III). 
 

1.2.4.4 Summary – The Clinical Practice Guidelines 

Australia, the UK and the US have responded to the recent increases in rates 

of childhood overweight by developing clinical practice guidelines for its 

management. The evidence informing the development of such guidelines 

and subsequent recommendations is globally consistent, however the 

methods and hierarchies by which this evidence is graded by professional 

organisations is varied.  

 

Given the limitations in the evidence recognised by the review of reviews in 

Section 2 of the literature review, it is perplexing to see the award of high 

grades of evidence within clinical practice guidelines. Clearly, consistent 

methods of grading evidence to inform clinical practice guidelines need to be 

established so as recommendations for practice address this global epidemic 

through a co-ordinated international approach. 
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1.2.5 Summary of Section Two – The Evidence to Guide 

Effective Management of Childhood Overweight 

In summary, the evidence to support the use of a multi-component 

intervention that includes diet, activity, behaviour modification and parental 

involvement is strong. The clinical practice guidelines agree that an 

intervention is more likely to be effective if it promotes a healthy eating plan, 

encourages lifestyle activity and aims to reduce sedentary behaviours, and 

takes a whole of family approach. However, the evidence informing some of 

these cornerstones of management is limited and areas requiring further 

research have been identified.  

 

With regards to dietary management, well-designed studies are needed to 

determine the optimal dietary prescriptions and approaches for weight 

management in children and adolescents. Currently, general healthy eating 

guidelines that take a whole of diet, food-based approach are recommended, 

however the specific macronutrient composition of the diet to maximise 

weight management efforts needs further investigation.  

 

The physical activity/sedentary behaviour component of management also 

relies on general population recommendations for active and sedentary 

pursuits. Evidence does suggest that encouraging lifestyle activity rather than 

active play and focussing on decreasing sedentary behaviours is beneficial.  

There is a need for research into the optimal prescriptions for physical activity 

and for reducing sedentary behaviours for effective weight loss in overweight 

children. 

 

Behaviour modification is recognised as an essential component of a family-

focussed multi-component child weight management program, however there 

is a need for research to identify age-appropriate behaviour-modification 

approaches that promote long-term maintenance of weight control in 

overweight children. 
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Finally, the involvement of parents in child weight management and the 

degree to which they are supported within a program is an area of research 

and practical interest. Evidence suggests that developmentally-appropriate 

parental involvement in child weight management is important and there is 

strong evidence to suggest that for pre-adolescent children, parents should 

be the sole targets of treatment. How parents are targeted and the role of 

effective parenting in treatment approaches to childhood overweight are 

areas worthy of further investigation. 

 

In conclusion, there is strong support for inclusion of the modalities of diet, 

activity, behaviour modification and parental involvement and support in a 

multi-component family-focussed intervention for the effective management 

of childhood overweight (Tables 1.5 and 1.10). The strength of the evidence 

to inform these recommendations however is variable and dependent on the 

system used to assess it (Table 1.9).  

 

The final Section of the literature review examines the quality of program 

evaluation undertaken by the 12 papers summarised in Table 1.7 which 

reported on interventions investigating the role of and support for parents in 

the management of childhood overweight. 
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1.3 Section Three: Evaluation of Interventions to 

Manage Childhood Overweight  

1.3.1 Introduction 

Randomised controlled trials (RCTs) are recognised as the “gold standard” of 

research design, providing the highest level of evidence for clinical 

interventions (215) (216). The RCT design is well suited to trials of efficacy 

as it was developed in the setting of clinical drug trials, or interventions 

requiring the relatively simple commitment of subjects to take a medication or 

receive a clinical treatment (217). The evaluation of the efficacy of these 

types of trials is straightforward: what health effect did the medication 

produce? In addition, the measurement of intervention delivery and 

adherence is straightforward: was the medication administered and how well 

was it tolerated? Conversely, interventions examining the effectiveness of 

treatments that require subjects to take primary responsibility for their 

behaviour change (rather than receive a clinical treatment) within the context 

of an environment that may or may not be supportive of this change (rather 

than a clinical laboratory) require more complex evaluation designs than do 

clinical trials.  

 

Whilst behavioural interventions may still be designed using the rigor of an 

RCT, it is valuable to measure broader evaluation indicators in addition to 

primary study outcomes. Measures of the behaviour changes affecting the 

primary outcome and consideration of the environment in which participants 

exist that influence these behaviours are required (218). The intrinsic and 

extrinsic environment of the participant, including barriers and facilitators to 

behaviour change, has a direct impact on the individual’s/family’s ability to 

implement the prescribed behaviour changes, which is a key mediator of 

effectiveness. Although some of these influences may be beyond the reach 

of the intervention, they form the environment in which it is delivered and thus 

have a direct effect on its potential effectiveness. 
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This section summarises recommendations from the program evaluation 

literature and examines the degree to which these have been addressed by 

the 12 studies identified in the previous section which investigated the role of 

parental involvement and support in the management of childhood 

overweight. The section concludes by providing recommendations for how 

evaluation of interventions promoting healthy lifestyle behaviours can be 

strengthened.  

 

1.3.2 Program Evaluation  

1.3.2.1 Introduction 

The evaluation literature recommends three different levels of evaluation be 

conducted throughout the duration of an intervention to examine its 

effectiveness. Table 1.11 provides definitions of each of these levels of 

program evaluation which are further outlined in the following sub-sections. 

 
Table1.11: Types of program evaluation: definitions and examples 
specific to the evaluation of a child weight management intervention 
 Outcome Evaluation Impact Evaluation Process Evaluation 
Definition Measures the long-

term effect of the 
program  
(Does it meet its goals/ 
what effect does it 
have on the primary 
outcome?) 

Measures the 
immediate effect of the 
program  
(Does it meet its 
objectives/what effect 
does it have on the 
secondary outcomes?) 

Measures the activities of 
the program, program 
quality and who it is 
reaching  
(Are the 
program/intervention 
strategies consistent?) 

Examples Assessment of change 
in degree of 
overweight  
ie. via measurement of 
BMI and waist 
circumference z-
scores 
 
Assessment of change 
in indicators of 
psychosocial health 
ie. via analysis of 
indicators of QOL and 
degree of  body shape 
dissatisfaction 

Assessment of change 
in health behaviours 
Ie. via analysis of 
dietary intake and 
activity records 
 
Assessment of change 
in parenting practices 
Ie. via measurement of 
parenting satisfaction 
and efficacy 

Assessment of program 
reach and proportion of 
components received by 
participants  
ie. via attendance rates 
 
Assessment of participant 
satisfaction  
ie via participant 
satisfaction questionnaire 
 
Assessment of degree of 
program implementation  
ie. via audit of facilitator 
running sheet 
 
Assessment of program 
materials 
ie. via participant 
satisfaction questionnaire 

Adapted from (219) 
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1.3.2.2 Outcome and Impact Evaluation 

Outcome and impact evaluation indicators both assess the effects of a 

program/intervention, but at different levels (219). Outcome evaluation 

examines the longer term effects of a program/intervention by determining 

the achievement of program goals, or the effects an intervention has on the 

primary study outcome. In contrast, impact evaluation indicators assess the 

immediate effects of a program. The program evaluation literature defines 

this as measuring the achievement of program objectives, whilst the research 

community refers to this as measuring the effect of an intervention on the 

study’s secondary outcomes or mediating factors. Table 1.11 provides some 

examples of outcome and impact evaluation indicators that are typically used 

in interventions investigating the effectiveness of child weight management 

interventions. 

 

The inclusion of both these levels of evaluation indicators is crucial to 

elucidate the hypothesised relationships between treatment, behavioural 

mediators and final health outcome when conducting interventions targeting 

behaviour change (220). For example, if the effectiveness of a 

program/intervention was assessed via outcome evaluation indicators only 

(eg. degree of weight loss), the changes to lifestyle behaviours necessary to 

achieve that outcome and the effectiveness of the intervention to alter these 

target behaviours could not be verified. 

 

Outcome evaluation 

The primary outcome of child weight management interventions is to produce 

a reduction of the degree of overweight experienced by the sample and is 

therefore the indicator assessed by outcome evaluation. The best 

method/definition to measure this change is controversial and is discussed in 

Section 1.3.3.2.  

 

As overweight impacts upon other aspects of health beyond weight and 

health encompasses physical, emotional, mental and spiritual health (221),  
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secondary outcomes that represent broader health outcomes may also be 

assessed as part of outcome evaluation. These may include measures of 

psychosocial health such as quality of life, indicators of body shape 

satisfaction, confidence or self-esteem (Table 1.11) 

 

Impact evaluation 

Impact evaluation indicators commonly include measures of knowledge, 

attitudes, skills and behaviours (222). These are the immediate effects of an 

intervention, or the indicators that contribute to the achievement of the overall 

program goal (223).  

 

It is accepted that behaviours that contribute to a reduction in the degree of 

overweight (the goal of child weight management interventions) are those 

that induce a negative energy balance, namely eating and physical activity 

behaviours. For interventions examining the role of parenting skills in a 

family-focussed child weight management intervention, change in parenting 

practices and parental weight status are also appropriate examples of 

indicators by which to evaluate study impact (Table 1.11). 

 

1.3.2.3 Process Evaluation 

Process evaluation indicators focus on program activities rather than 

outcomes and can include measures of how a program is implemented, its 

reach and the degree to which it satisfies participants’ expectations (219). If 

impact and outcome evaluation demonstrate an intervention to be effective, 

the findings from a process evaluation can identify what it is that worked (or 

not). Identification of ineffective or inefficient aspects of programming assists 

with program improvement and more efficient use of resources. Process 

evaluation can also provide a quality assurance mechanism and increase the 

generalisablility of an intervention.  
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Experimental studies that do not include indicators to measure process 

cannot determine participant satisfaction, whether a program was received 

by the target population or if it was implemented as planned (219). 

 

Process evaluation indicators appropriate for the evaluation of a child weight 

management intervention include attendance rates, consistency of program 

delivery and satisfaction with and engagement in the program (Table 1.11). 

Inclusion of qualitative research methods such as interviews or focus groups 

can also assist in the interpretation of such process evaluation findings (140).  

  

1.3.2.4 Summary – Program Evaluation  

To extend the understanding of the mechanisms that lead to changes in a 

health outcome, it is essential to measure change in the mediators of that 

outcome ie. impact evaluation indicators such as behaviours, skills, 

knowledge, attitudes (224). Furthermore, evaluation of intervention 

processes enable a deeper understanding of the factors contributing to 

observed changes in impact and outcome evaluation indicators. Pawson and 

Tilly (1997) highlight that classic experimental design can raise the problem 

of the “black box” whereby outcomes can be described but knowledge of why 

a program did or did not work is unknown (225). Thorough evaluation that 

includes the indicators discussed above will assist in avoiding such a 

scenario. 

 

Clearly, inclusion of a robust evaluation plan in the design of any intervention, 

particularly one being undertaken in a social context focussing on behaviour 

change, will help define the relationship between the hypothesised mediators 

of behaviour change and health outcomes. Articulation of this relationship 

provides a greater appreciation of the full effect of the intervention and 

identification of program components and behavioural changes contributing 

to change in the primary outcome. 
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1.3.3 Evaluation Indicators Reported in the Literature 
Examining the Role of or Support Required for Parents to 
Effectively Manage Childhood Overweight: A Review 

1.3.3.1 Introduction 

The Cochrane review included in Section 1.2.2 concluded by making 

fourteen suggestions for further research of which five referred to evaluation 

design (140). Specifically, it recommended future research: 

• consider the physical and social environment that influence healthy 

lifestyle behaviours; 

• be carefully designed and evaluated; 

• include qualitative research to highlight why interventions may or may 

not be successful; 

• define appropriate short- and long-term outcomes ie. behaviours such 

as healthy eating and incidental exercise and psychosocial outcomes; 

• include process indicators to determine whether the intervention was 

delivered to all participants as intended. 

In addition, a recent review of RCTs focussing on dietetic intervention for the 

management of childhood overweight by Collins et al concluded that few 

studies adequately describe the dietary intervention itself or the change in 

dietary intake in response to the intervention because the focus of reporting 

was change in weight status (220). They called for more thorough reporting 

of such detail to enable reproduction, but also so that the broader effects of 

interventions can be measured ie. beyond weight outcomes alone. This 

review was not included in the review of reviews in Section 1.2.2 as it 

included studies measuring the effectiveness of dietetic interventions only in 

the management of childhood overweight. 

 

There is a definite need for more thorough evaluation of interventions 

examining effective management of childhood overweight. This section 

reviews the evaluation indicators reported in the literature examining the role 

of parental involvement and support in the management of overweight in 

childhood. Table 1.12 summarises the aims of such studies (as identified in 

Section 1.2.3.5) and indicates the evaluation indicators reported. 
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Table 1.12: Summary of evaluation indicators reported in key papers 
investigating the role of or support required for parents to effectively 
manage childhood overweight 
Publication 
Details  

Study Aim 
 

Outcome 
Indicator 

Impact 
Indicator 

Process 
Indicator 

Epstein et al 
1981 
(157) 
 

To assess importance of targeting 
child vs. parent and child in a family-
based obesity program with high-
risk, preadolescent obese children 

� �  

Brownell et al 
1983 
(145) 

To test 3 methods of parent 
involvement in treatment of obese 
12-16y 

�   

Kirschenbaum 
et al, 1984 
(164) 

To examine effect of parental 
involvement and family environment 
on weight loss in parent-child dyads 

� �  

Israel et al 
1985 
(162) 
 

To evaluate effect of explicit and 
additional training in general child 
management skills in context of a 
behavioural treatment program for 
overweight children 

� �  

Epstein et al 
1986 
(183) 
 

To examine role of parental weight 
in treatment and whether self-
management enhances child weight 
control 

� �  

Wadden et al 
1990 
(167) 
 

To investigate efficacy of 
behavioural weight control program 
in black female adolescents 
involving different levels of parent 
participation 

�   

Israel et al 
1994 
(151) 
 

To examine the contribution of 
multi-component self-regulation 
intervention to assess effectiveness 
in child obesity treatment 

� �  

Golan et al 
1998 
(163) 
 
 

To compare efficacy of a family-
based approach with parents as 
exclusive agents of change vs. 
children as agents of change (with 
respect to anthropometric changes)  

� (reported 
in Golan 
et al 1998  
(173)) 

 

Golan et al 
1998 
(173) 
 

To compare the efficacy of a family-
based approach with parents as 
exclusive agents of change vs. 
children as agents of change (with 
respect to behavioural changes)  

(reported 
in Golan 
et al, 1998 
(163)) 

�  

Beech et al 
2003 
(188) 
 

To assess feasibility, acceptability 
and outcomes of 2 versions of a 
family-based intervention to prevent 
excess weight gain in pre-
adolescent African-American girls 

� � � 

Golan et al 
2004 
(189) 

To report on long term follow up (7y) 
of study examining parents only vs. 
child only (163, 173) 

�   

Golan et al 
2006 
(190) 

To compare intervention targeting 
parent only vs. parent and child 
together (previously compared 
parent alone vs. child alone) 

� �  
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1.3.3.2 Outcome Evaluation Indicators 

Reporting of outcome evaluation indicators 

Outcome evaluation indicators were reported in all 12 papers identified in 

Section 1.2.3.5 (including one for which the primary outcomes had been 

reported elsewhere (173)) (Table 1.12). The frequency of reporting of 

outcome evaluation indicators was not surprising as these represent the 

primary outcomes of studies making them essential to report in order to 

accept or reject the null hypothesis posed by the research. However, the 

outcome indicators reported by the 11 interventions varied greatly (Table 

1.13).  

 

All 11 interventions included a measure of the degree of overweight as the 

primary outcome and four also included an indicator of adiposity distribution 

(eg. waist circumference, triceps skinfold thickness). Degree of overweight 

was calculated for parent/s and children for six of the studies (157) (164) 

(162) (183) (163) (190) and for children only for the remaining five (145) 

(167) (151) (188) (189). Six of the studies reported at least two measures of 

degree of overweight (145) (164) (151) (188) (189) (190). Percentage 

overweight was reported in nine of the 11 studies, absolute weight in four and 

BMI in three. Of note, only four studies indicated the reference population 

used to calculate percentage overweight. The most recent study was the only 

one to report the BMI z-score as the primary outcome, as recommended by 

the IOTF (190).  

 

The substantial diversity in reporting of primary outcomes results in difficulty 

for comparison between studies and prevents the conduct of meta-analyses 

in this area. 
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Table 1.13: Details of outcome and impact evaluation indicators 
reported in papers investigating the role of and support required for 
parents in the effective management of childhood overweight 
Publication 
Details  

Outcome Indicators Impact Indicators 

Epstein et al 
1981 
(157) 

Child and parent: 
% overweight (no reference data given) 
Absolute weight 

Children’s diet diaries analysed re: 
consumption of red, yellow and 
green foods from Traffic Light Diet 

Brownell et al 
1983 
(145) 
 

Child only: 
Absolute weight 
% overweight (no reference data given) 
BMI 
“Developmental Index” 
BP (although not analysed by group) 

N/A 

Kirschenbaum 
et al 
1984 
(164) 
 

Child and parent: 
“Child adjusted weight” (Edwards 1978) 
Parental % overweight 
Child % overweight (Edwards, 1978) 
Feinstein’s (1959) weight reduction 
index for children and adults 

Completed by parent: 
Family Environment Scale (Moos , 
1974) measured “family type” as: 
   Liberalism 
   Competitiveness 
   Chaos 
   Religiousness 

Israel et al 
1985 
(162) 
 

Child and parent: 
Absolute weight 
% overweight (US reference data – NCHS 
1979) 
 

Completed by parent: 
Eating Habit Checklist (of child) 
measured degree to which child 
engaged in recommended eating 
behaviour 
Knowledge of Behavioral Principles 
as Applied to Children measured 
parental knowledge of social learning 
principles of child management 

Epstein et al 
1986 
(183) 

Child and parent: 
% overweight (no reference data given) 
 

Fitness (of child) via Montoye Step 
Test 
Completed by parent: 
Eating Behavior Inventory (of child) 

Wadden et al 
1990 
(167) 
 
 

Child only: 
Absolute weight 
Kilograms of fat (Densitometry) 
BMI 
Cholesterol 
BP 
Self-esteem (Piers-Harris Self-Concept Scale) 
Depression (Children’s Depression Inventory) 

N/A 

Israel et al 
1994 
(151) 
 

Child only: 
% overweight (no reference data given) 
%over triceps norm 

Self control measured by: 
- Locus of Control Scale for Children  
- Self-Control Rating Scale  
- Eating and Activity Self-Control 
Scale (specific to weight-related 
behaviours)  
Problem solving skills measured by: 
- Means-End Problem Solving Test  
- Situational Competency Test for 
Overweight Children  
- Parent’s Situation Record  
Parental perception of child 
responsibility for tasks measured by: 
- Homework Questionnaire  
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Golan et al 
1998 
(163) 
 
 

Child and both parents: 
% overweight (US reference data – NCHS 
1979) 
Body frame (elbow breadth with callipers) 
Biochemical measures (not described) 

N/A  
(reported in Golan et al, 1998 (173)) 
 

Golan et al 
1998 
(173) 
 

N/A  
(reported in Golan et al, 1998 (163)) 
 

Completed by parent: 
Family Eating and Activity Habits 
Questionnaire (acceptable reliability and 
validity) which measured: 
   Activity level (including TV viewing) 
   Obesogenic factors in environment 
   Eating related to hunger 
   Eating style 
Completed by family: 
7d food diaries (validated against 24hr 
recall by study dietitian) measured child’s  
energy intake 

Beech et al 
2003 
(188) 
Ethnicity and 
Disease 

Child only: 
BMI 
Waist circumference 
Body image/weight concern 

Physical activity 
Diet psychosocial variables 
Physical activity psychosocial 
variables 

Golan et al 
2004 
(189) 

Child only: 
% overweight (US reference data – NCHS 
1979) 
Obese/non-obese status 

N/A 

Golan et al  
2006 
(190) 

Child and both parents: 
% overweight (no reference data given) 
Child BMIz (IOTF) 

Completed by parent: 
Family Eating and Activity Habits 
Questionnaire (see above) 
Parental Authority Questionnaire 
measured parenting style 

 

Recommendations regarding ideal outcome indicators 

Change in degree of overweight is widely used as the primary outcome for 

child weight management interventions. Recently however there has been 

much debate in the scientific literature regarding the ideal indicator by which 

to report this. A recent review identified 168 papers reporting on childhood 

obesity published in the first four months of 2005, of which only 22 used the 

internationally recommended IOTF definition (207).  

 

The main point of contention surrounds the use of nationally representative 

data (eg. via a continuous measure such as z-scores) versus the use of the 

IOTF definition, which defines overweight and obesity categorically. Five 

reasons for using a national reference distribution rather than the IOTF 

definition emerged from the review. The use of the IOTF definition: 

• does not permit the analysis of a continuous variable (unlike z-scores) 
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• does not classify weight categories other than overweight and obesity 

eg. underweight or extreme obesity 

• may under or overestimate obesity in comparison to national 

definitions  

• does not classify overweight and obesity for children less than two 

years of age 

• does not permit comparisons with earlier studies not using IOTF 

definition (and raw data unavailable) 

In addition, it must be remembered that the use of a categorical definition to 

measure effectiveness is less sensitive, thus making detection of change 

difficult and increasing the sample size required to detect it. Despite these 

limitations, the author summaries that whilst there are valid reasons against 

using the IOTF definition, the principles underpinning it are robust and the 

need to resolve current inconsistencies in definitions outweigh these.  

 

Further strengths of the IOTF definition include that it is based on a large 

data set and is simple to use for both children and adolescents (208). If 

researchers desire to use national or previous definitions of overweight in 

childhood, they are encouraged to also report prevalence based on the IOTF 

definition to permit international comparisons (209) (208). Use of the IOTF 

definition to define overweight and obesity in childhood is a requirement for 

publication in the journal “Obesity”.  

 

Furthermore, as highlighted in a recent mini-review of population-based 

applications of BMI in childhood and adolescence, the IOTF definition is the 

only standard reference to define overweight and obesity in childhood that 

offers a smooth transition from childhood into adulthood (209). The authors 

also identify the need for consistent terminology regarding “overweight” and 

“obesity” be used. For example, the UK and Australia have adopted the IOTF 

terminology, however the US use the terms “at risk of overweight” and 

“overweight” rather than “overweight” and “obesity”. This is a potential source 

of confusion and misreporting, particularly when other countries are using the 

US BMI reference data but not adopting the “at risk” terminology.  



 110 

The reporting of anthropometric indicators of abdominal adiposity along with 

BMI-related measures of adiposity is also recommended (209). Only one of 

the studies included in Table 1.13 included waist circumference as an 

outcome measure (absolute values only) (188). Consistent inclusion of 

measures of abdominal adiposity in child weight management studies will 

help address the limitation BMI has in distinguishing between lean and fat 

mass. Furthermore, this will help to identify changes in body composition 

occurring at the population level as was evidenced by the increase in waist 

circumferences of British children between 1987 to ~1997 that exceeded the 

increase in BMI (15).  

 

In conclusion, variation in reporting of outcome data leads to inconsistencies 

between studies and difficulties when comparing the effectiveness of studies, 

making meta-analysis impossible. Program outcome evaluation based on the 

reduction of the degree of overweight requires agreement on an indicator to 

consistently report this outcome. The best measure by which to evaluate this 

is the IOTF definition with referral to a national reference and the addition of 

an indicator of abdominal adiposity. The measured used by this thesis study 

were outlined in Section 1.1.1. 

 

1.3.3.3 Impact Evaluation Indicators 

Reporting of impact evaluation indicators 

Eight of the 12 studies reviewed reported various impact evaluation 

indicators which can be arranged into seven categories as presented in 

Table 1.14. Five of these seven categories had at least two different tools by 

which they were measured and replication of tools across studies was seen 

only for the Golan studies (for the Family Eating and Activity Habits 

Questionnaire). The total number of different tools reported was 24 and the 

number of impact evaluation indicators measured per study ranged from one 

to eight. The paper reporting eight impact evaluation outcomes was a pilot 

study conducted to test the appropriateness and acceptability of the tools, 

perhaps explaining the inclusion of such a large number of impact evaluation 

measures. 
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Table 1.14: Categories of impact evaluation indicators reported in 
papers investigating the role of and support required for parents in the 
effective management of childhood overweight 
Impact Evaluation 

Category 
Measurement Tool/Method and Study appearing in 

Quantitative dietary 
analysis 

7-day food diaries to measure EI (173) 
 

Qualitative dietary 
analysis 

7-day food diary compared against the Traffic Light Diet (157) 
24hr dietary recall (188) 

Eating/food 
behaviours 

Eating Habit Checklist (162) 
Eating Behavior Inventory (183) 
Family Eating and Activity Habits Questionnaire (173) (190) 
Food preparation questionnaire (188)  

Physical 
activity/fitness 

Monotype Step Test (183) 
Family Eating and Activity Habits Questionnaire (173) (190) 
CSA accelerometer (188) 
GEMS Activity Questionnaire (188) 
Athletic Competence sub-scale from the Self-Perception 
Profile for Children (188) 
Physical activity preference measure (188) 
Physical activity outcome expectations measure (188) 
Physical activity self-efficacy measure (188) 

Parenting 
style/Family type 

Family Environment Scale (164) 
Knowledge of Behavioral Principles as Applied to Children 
(162) 
Parental Authority Questionnaire (190) 

Obesogenicity of 
environment 

Family Eating and Activity Habits Questionnaire (173) (190) 

Child’s self 
control/management 

Locus of Control Scale for Children (151) 
Self-Control Rating Scale (151) 
Eating and Activity Self-control Scale (151) 
Means-end Problem Solving Test (151) 
Situational Competency Test for Overweight Children (151) 
Parent’s Situation Record (151) 
Homework Questionnaire (151) 

 

Table 1.15 details the design characteristics of the tools falling under each of 

the seven impact evaluation indicator categories identified in the previous 

table. Many of these details were not published in the intervention paper and 

had to be sourced from the paper referencing the tool itself. Where available, 

these references are provided in the table. 
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Table 1.15: Design characteristics of the tools used to measure impact evaluation of interventions assessing the role of 
parental involvement/support in the management of childhood overweight 
Quantitative dietary analysis 

Tool Details 
7-day food diary Method: Nutrient consumption quantified by nutritional analysis software (Nutritionist III, version 6) 

Completed by: Parents 
Validity: Validated via 24hr recall performed by clinical dietitian 
Reliability: n/a 
Published: n/a 
 

Qualitative dietary analysis 
Tool Details 

7-day food diary compared 
against the Traffic Light Diet 

Method: Seven day self-recorded food intake records kept using standardised forms and compared to the Traffic Light Diet to 
determine number of servings from each of the three colour codes of foods 
Completed by: Parents and children 
Validity/Reliability: No detail provided  
Reliability: No detail provided  
Published: No 
 

24hr dietary recall Method: 2 dietary recalls (the first face-to-face and the second via telephone) conducted on non-consecutive days within a 2 
week timeframe. Intake data averaged over the two days and servings of fruit, juice, vegetables, sweetened beverages and 
water calculated. No detail provided re: method to calculate nutrient intake or serving size references. 
Completed by: Conducted with child, with assistance of parent if required 
Validity: No detail provided 
Reliability: No detail provided 
Published: n/a 
 

Eating/food behaviours 
Tool Details 

Eating Habit Checklist Method: Designed specifically for the research study. 7-item tool to measure degree to which child engages in types of eating 
behaviours recommended by behavioural weight management program. 
Completed by: Parents 
Validity: No detail provided 
Reliability: No detail provided 
Published: No 
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Eating Behavior Inventory Method: 30 item scale, each item rated with 5-point scale 
Completed by: Child 
Validity: Correlations between self-report and report of significant other: correlation coefficients significant at p�0.005 for 17 
items. Correlation of 7 items with eating dairy: significant correlations for 4 out of 7 items. 
Reliability: Test-retest reliability over 2 weeks (n=52): r=0.74 (p<0.01) 
Published: Reproduced in reference article (226) 

Family Eating and Activity 
Habits Questionnaire  

Method: Developed specifically for the study based on the findings of a literature search to identify factors that were divided 
into four scales which were used to design the questionnaire: Activity Level (4 items), Stimulus Exposure (8 items), Eating 
Related to Hunger (4 items) and Eating Style (13 items). 
Completed by: Parents 
Validity: Content validity assessed by panel of ten experts. Internal consistency - mean correlation coefficient (r) = 0.83.  
Reliability: Test-retest 3 weeks apart for each of the item scores and total score yielding satisfactory Pearson correlation 
coefficients (0.78 – 0.90). 
Published: Reproduced in reference article (227) 

Food Preparation 
Questionnaire 

Method: Designed specifically for the study. 25 item scale regarding methods mothers used over past month to prepare food 
for daughters. Each item rated with 3-point likert scale.  
Completed by: Parents 
Validity: No detail provided 
Reliability: 2 scales reported in the paper: low-fat food practices (8 items) and high-fat food practices (7 items) (both �= 0.59) 
Published: No 

Physical activity/fitness 
Tool Details 

Montoye Step Test  Method: A submaximal exercise test to measure heart rate (HR) response as an indicator of fitness. Subjects step onto 8-
inch bench at rate of 24 steps/min for 3min and ECG measures heart rate prior to, during and for 5min post test. 
Completed by: Child 
Validity: No detail provided 
Reliability: No detail provided 
Published: Method described in reference article (228) 

Family Eating and Activity 
Habits Questionnaire 

Refer to “Eating/food behaviours” category 

CSA accelerometer Method: Worn over 3 consecutive days and used to calculate average daily counts per minute and number of minutes of 
moderate-vigorous physical activity occurring between 12noon and 6pm. 
Completed by: Child 
Validity/Reliability: No detail provided 
Published: No 
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GEMS Activity Questionnaire Method: Checklist of 36 physical and 7 sedentary activities. Subject indicated how long undertook each one on previous day 
(0min, <15min, >15min) and how often “usually” undertaken (none, a little, a lot) 
Completed by: Child 
Validity: No detail provided 
Reliability: No detail provided 
Published: Described in reference article (229) – reports that validation undertaken, but unpublished 

Athletic Competence sub-
scale  

Method: 9 item Athletic Competence subscale from the Harter Self-Perception Profile for Children (46) to assess physical 
performance self-concept 
Completed by: Child 
Validity: No detail provided 
Reliability: �=0.70 
Published: Not reproduced in reference article 

Physical activity preference 
measure 

Method: Designed specifically for the study. 37 item scale, each item rated with 4 point likert scale, to calculate scores for 
physical and sedentary activity preference.  
Completed by: Child 
Validity: No detail provided 
Reliability: Physical activity preference (�=0.86) and sedentary activity preference (�=0.60). 
Published: No 

Physical activity outcome 
expectations measure 

Method: Designed specifically for the study. 17 item measure modified from the Healthy Growth Study (unpublished). 
Completed by: No detail provided 
Validity: No detail provided 
Reliability: Single score for positive expectations for PA calculated (�=0.72) 
Published: No 

Physical activity self-efficacy 
measure 

Method: Designed specifically for the study. 9 item scale, each item rated with 3-point likert scale, to assess girls perceived 
level of difficulty in engaging in activity 
Completed by: Child 
Validity: No detail provided 
Reliability: Perceived level of difficulty in engaging in activity (�=0.71) 
Published: No 

Parenting style/Family type 
Tool Details 

Family Environment Scale  Method: 10 subscales representing 4 family types: Liberalism, Competitiveness, Chaos, Religiousness 
Completed by: Parent 
Validity/Reliability: No details provided 
Published: Reference article (230) and tool not freely obtainable* 
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Knowledge of Behavioral 
Principles as Applied to 
Children 

Method: 50-item multiple forced-choice test to assess parental understanding of application of basic behavioural principles 
with children 
Completed by: Parents 
Validity: Content validity based on behavioural principles literature  
Reliability: Kuder-Richardson reliability coefficient = 0.94 
Published: Reproduced in reference article (231) 

Parental Authority 
Questionnaire 

Method: 30 item scale, each item rated with 5-point likert scale, yielding permissive-, authoritarian- and authoritative-style 
parenting scores according to Baumrind (232) 
Completed by: Parent 
Validity: Content validity confirmed via panel of 21 experts. Discriminant-related validity showed responses to items from 
each of the 3 scales were divergent and statistically different from each other. 
Reliability: Test-retest: n=61, 2 weeks apart, 0.77 – 0.92. Internal consistency: n=185, �= 0.74 – 0.87. Socially desirable 
reporting was investigated and found to be non-existent. 
Published: Reproduced in reference article (233) 

Obesogenicity of environment 
Tool Details 

Family Eating and Activity 
Habits Questionnaire 

Refer to “Eating/food behaviours” category 

Child’s self control/management 
Tool Details 

Locus of Control Scale for 
Children  

Method: 40-item scale, yes/no questions 
Completed by: Child 
Validity: Construct validity tested against 3 other measures of locus of control – significantly correlated 
Reliability: Tested with sample of 1 017 children in Grades 3-12 (grouped by year level: 3-5, 6-8, 9-11,12): Internal 
consistency: r=0.63 – 0.81, Test-retest reliability (6 wks apart): 0.63 – 0.71 
Published: Reproduced in reference article (234) 

Self-Control Rating Scale  Method: 33 item scale, 7 point likert scale, 3 subscales (self-control, impulsivity, self-control and impulsivity) 
Completed by: Child’s teacher 
Validity: Validation (n=110) showed significant correlation with measures of cognitive and behavioural impulsivity and 
behavioural observations  
Reliability: Coder reliability (assessed against videotaped behaviour sample): 86% 
Internal and test-retest reliability (over 3-4 weeks): �=0.98 and 0.84 respectively 
Published: Reproduced in reference article (235) 
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Eating and Activity Self-
control Scale  

Method: Derived from previously published tool (236) which consists of 4 composite variables: self-regulation of weight, 
parental regulation of weight, social activity, physical activity. Reports adapting reference tool to assess perceived control over 
weight-related behaviours, including self-control and parental control subscales, but no detail provided re: adaptations made. 
Completed by: No detail provided  
Validity: No detail provided 
Reliability: Tested with sample (n=42) to assess internal consistency: � = 0.71 – 0.85.  
Published: No 

Means-end Problem Solving 
Test  

Method: Researcher reads beginning and end of 6 stories to child and the asks child to “fill in the middle” to assess general 
ability to supply means towards achieving goals in hypothetical interpersonal situations. 
Completed by: Child 
Validity: No detail provided 
Reliability: Only inter-rater reliability (91%) 
Published: Method outlined in reference article (237)  

Situational Competency Test 
for Overweight Children 

Method: Developed specifically for study to evaluate children’s problem solving skills. Assessed children’s temptation to 
overeat in hypothetical situations. Method of administration and scoring not described. 
Completed by: Child 
Validity/Reliability: No detail provided 
Published: No 

Parent’s Situation Record Method: Developed specifically for study to evaluate children’s problem solving skills by measuring child’s response to actual 
tempting situations regarding food. Scoring of tool described in limited detail. 
Completed by: Parents 
Validity/Reliability: No detail provided 
Published: No  

Homework Questionnaire Method: Measured parents’ impressions of the percentage of responsibility children assumed for completion of weekly 
homework tasks – no detail provided re: how this was measured. 
Completed by: Parents 
Validity/Reliability: No detail provided 
Published: No  

* The reference to the Family Environment Scale was to a 1974 version of a preliminary manual that is no longer accessible. Information on a more recent version of this 
manual (1994) however was obtained. It’s construction has been modified to report on 3 dimensions of family environment typologies, reporting internal consistency reliability 
ranging from 0.61 – 0.78 and test-retest reliability ranging from 0.52-0.91 for the tool’s various subscales. (www.cps.nova.edu/~cpphelp/FES.html) 
 



 

 117 

Dietary intake 

Dietary intake was assessed by three of the studies included in this review 

(Table 1.14). One used quantitative methods to analyse the diet, whilst the 

other two used qualitative methodology. The seven day food records used to 

undertake quantitative dietary analysis by Golan et al were validated against 

a 24hr recall, however the details of this validation were not published (173). 

Qualitative dietary analysis was conducted by Epstein et al and Beech et al 

using a 7-day food diary and 24hr recall respectively to estimate servings of 

different food types (157) (188). The methodology of both of these methods 

was provided and seemed reasonable. However limited information was 

provided regarding data analysis and no evidence of the validity or reliability 

of either method was reported. 

 

Eating/food behaviours 

Eating/food behaviours were measured by five different studies using four 

different tools (Table 1.14) of which details were provided in varying degrees 

(Table 1.15). Three of the tools were designed specifically for the studies 

they were used in (Eating Habit Questionnaire, Family Eating and Activity 

Habits Questionnaire and Food Preparation Questionnaire). Two of the tools 

were reproduced in referenced articles describing their development, validity 

and reliability (Family Eating and Activity Habits Questionnaire and Food 

Preparation Questionnaire and the Eating Behavior Inventory).  Details 

provided regarding the other two tools were limited.  

 

The Family Eating and Activity Habits Questionnaire (Table 1.15) used by 

Golan et al assessed three categories of impact evaluation (Table 1.14). A 

methodological paper describing its development (227) was published after 

the earlier paper appearing in this review (173), but prior to the later one 

(190). The earlier intervention paper provided a detailed description of the 

tool, its validity and reliability and the later intervention paper referred the 

reader to the methodological paper that also provided this detail and a 

reproduction of the tool. The Eating Behavior Inventory (EBI) (Table 1.15) 

used by Epstein et al (183) was also reproduced in a referenced paper (226). 

Of note is that the referenced paper assessed the tool’s validity and reliability 
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amongst a sample of adults whereas the Epstein intervention was conducted 

with 8-12 year old children. It is unclear from the Epstein paper who 

completed the EBI, but the tool’s demonstrated validity and internal 

consistency (when assessed in adults) should not be assumed if child self-

reports were undertaken.  

 

The limited details provided regarding the Eating Habit Checklist (162) and 

the Food Preparation Questionnaire (188) make it difficult to be confident 

with their use (Table 1.15). In addition, the alpha coefficients reported for the 

Food Preparation Questionnaire were only moderate (0.59) suggesting 

questionable reliability. 

 

Physical activity 

Changes to indicators related to physical activity and/or fitness were 

measured by eight different methods across four different studies included in 

this review (188) (183) (173)  (190) (Table 1.14). Physical activity was directly 

measured by Beech et al using a CSA accelerometer (188). Beech et al and 

Golan et al  (173) (190) also assessed activity level indirectly via self-

reported and parent-reported questionnaires, respectively. As outlined in 

Table 1.15 and discussed above, the tool used by Golan has been validated 

and is published, while the tool used by Beech et al is not.  

 

Epstein et al (183) measured heart rate response to submaximal exercise as 

an indicator of fitness using the Montoye Step Test. The method of this test is 

outlined in Table 1.15, however details regarding its reliability were not 

documented in the referenced article. 

 

The remaining tools were included in the Beech paper to measure 

psychosocial indicators related to physical activity (Table 1.14). These 

included self-concept of physical performance, preference for physical 

activity and sedentary activity, physical activity outcome expectations and 

perceived self-efficacy for physical activity. As described in Table 1.15, the 

author reports reasonable alpha coefficients for these scales, however data 
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on tool design and validation were not presented. Where described, the 

majority (four out of five) of these tools were completed by the child. 

 

Parenting style and/or family type 

Parenting style and/or family type were included as impact evaluation 

indicator in three studies (162) (164) (190) (Table 1.14). Kirschenbaum et al 

referenced the 1974 version of the Family Environment Scale which uses ten 

subscales to define four family types (Table 1.15). The reference for this tool 

was a preliminary manual and has since been superseded and therefore its 

strength is unknown. The most recent details of the tool are included as a 

footnote in Table 1.15.  The Knowledge of Behavioural Principles as Applied 

to Children Scale used by Israel et al is reproduced in a referenced article 

and satisfactory content validity and good internal consistency are reported 

(231) (Table 1.15). This tool was designed to assess parental understanding 

of the application of basic behavioural principles with children. Finally, the 

Parental Authority Questionnaire (Table 1.15) used by Golan et al measures 

the three parental authority prototypes (authoritarian, authoritative and 

permissive) as classified by Baumrind (232). The tool is reproduced in the 

referenced article and reports high test-retest reliability coefficients and 

Cronbach alpha values (233).  

 

Obesogenicity of the environment 

The studies by Golan et al are the only ones to include impact evaluation 

measures relating to the obesogenicity of the environment (173) (190). This 

limited attention may be because “obesogenicity” is a relatively new 

concept/term in the obesity research field, however the increasing 

acknowledgement of the environmental influences on the development of 

obesity make it a key indicator for monitoring. The Family Eating and Activity 

Habit Questionnaire includes an eight item scale measuring exposure to 

obesity-promoting stimuli. As discussed above, the instrument’s content 

validity was evaluated by a team of ten experts and it exhibits good reliability 

and internal consistency (Table 1.15). 
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Child self-control/-management 

The seven indicators of child self control/management were reported in the 

one study (151) (Table 1.14). This study by Israel et al aimed to examine the 

contribution of a multiple-component self-regulation intervention to the 

effectiveness of a child obesity treatment, hence the inclusion of so many self 

management instruments. Of the seven indicators, referenced articles 

reproduced two of the tools (Locus of Control Scale for Children and Self-

Controlling Rating Scale) and outlined details of another two (Eating and 

Activity Self-control Scale and Means-end Problem Solving Test) (Table 

1.15). 

 

General cognition was measured by the Locus of Control Scale for Children 

(234) and Self-Control Rating Scale (235). No information regarding 

reliability, validity or method of administration was reported for either tool in 

the Israel paper, however these details were provided in the referenced 

articles and are summarised in Table 1.15. Israel et al’s Eating and Activity 

Self-Control Scale was adapted from a tool developed by Cohen et al, 

appearing in the referenced article (236) . It is administered independently to 

the child and parent and reports acceptable internal consistency. However, 

details on how Israel et al modified the Cohen tool are not clear, nor the 

method of administration. Therefore, the strength of the tool reported by 

Cohen et al cannot be assumed for the Israel et al study. The Means-End 

Problem Solving Test was included to evaluate children’s problem solving 

skills. Its methodology and inter-relater reliability is outlined in a referenced 

paper (237), however the tool is not reproduced (Table 1.15).  

 

Tools developed specifically for the Israel et al study were the Situational 

Competency Test for Overweight Children, the Parent’s Situation Report and 

the Homework Questionnaire. Copies of these tools were not published and 

their methodology and accuracy are largely unknown (Table 1.15). 
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Summary 

Of the 12 papers reviewed, only eight reported impact evaluation indicators 

(Table 1.14), and of these only one reported changes in these indicators 

following intervention end (162). The remainder of the papers reported such 

impact evaluation indicators only at the end of the interventions, unlike the 

outcome evaluation indicators for which maintenance effects were reported 

beyond the end of the intervention. For example, the 1981 paper by Epstein 

et al (157) reported change in diet before and after the intensive initial part of 

the intervention only, whereas weight change was reported to 21 months (13 

months after intervention end). The group’s 1986 paper reported changes in 

eating behaviour and physical activity at baseline and the two-, six- and 12-

month time points (whereas anthropometric measures were collected up until 

the 23 month time point). Similarly, the 1998 paper by Golan et al (173) did 

not report any maintenance data for impact evaluation indicators (it 

compared results from the Family Eating and Activity Habits Questionnaire at 

baseline and 12 months (program end)). The group’s 2006 paper also 

reported behavioural changes only at the beginning and end of the six month 

intervention, despite maintenance of anthropometry being measured up to 12 

months after the termination of the program. As presented in Section 1.3.2.2, 

failure to collect and report on such impact evaluation data limits the 

interpretation of the success or otherwise observed for outcome evaluation 

indicators. 

 

Recommendations regarding ideal impact indicators 

It is apparent that the selection of impact evaluation indicators is dependent 

upon the aim of each study. In general, interventions investigating the role of 

parental involvement and support in the management of overweight in 

childhood often include cognitive and behavioural strategies to influence 

practices which should be measured and evaluated. Such indicators were 

included in only eight of the 12 such papers reviewed. Of these, indicators 

were reported for a shorter duration than that of the outcome indicators. 

Furthermore, a diverse range of measurement tools were used, of 

questionable validity and reliability and limited reproduction, creating 

difficulties regarding consistent reporting, accuracy and generalisability 
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Appropriate tools are needed for evaluating behavioural change (primarily 

behaviours affecting energy intake and expenditure) targeted by interventions 

examining the role of parental involvement and support in the management 

of overweight in childhood. These behaviours relate directly to the advice and 

strategies included in intervention programs and the behaviour change 

required for child weight management and would assist with clarifying the 

relationship between recommended lifestyle behaviours and change in 

outcome (degree of overweight). 

 

With respect to energy consumption, the term “behaviour” does not 

necessarily mean nutrient intake as measured by 24hr recalls or food 

records, but may refer to the consumption of targeted foods as measured by 

short food frequencies, some composite index of foods or actual behaviours 

(238). The popularity of “food index” questionnaires is increasing. They are 

less time consuming and provide a clearer picture of food intake patterns that 

are positively or negatively associated with healthy eating (such as the 

consumption of fruits and vegetables and low fat dairy products and healthy 

parental modelling vs. the consumption of energy dense, non-core foods and 

the use of restrictive feeding practices) (239). Use of such tools would 

decrease responder burden and demand on resources and would also be 

less likely to have an intervention effect than the recording of daily intake 

over a number of days. 

 

Similarly, inventories or indexes that include markers of physical activity or 

sedentary behaviours may provide sensitive proxies of those behaviours that 

would alternatively be measured via time consuming and expensive means 

(eg. accelerometers, pedometers). In addition, inclusion of tools to improve 

the understanding of behavioural change processes could include measures 

of change in health values/knowledge, motivation, sense of personal 

empowerment, self-efficacy and behavioural skills (238).  

 

There is a need for the development, validation and publication of standard 

tools to measure the intended (short and long term) impacts of lifestyle 

interventions. Use of such tools will help to elucidate the relationship between 
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program lifestyle recommendations and health outcomes – critical to evaluate 

the effectiveness of a behavioural intervention. In addition, the development 

and use of such tools would permit consistent reporting and meaningful 

comparison across studies. 

 

1.3.3.4 Process Evaluation Indicators 

Reporting of process evaluation indicators 

Only one of the 12 RCTs included in this review examining the role of 

parental involvement and support in chid weight management reported 

process evaluation indicators (188) (Table 1.14). This paper reported post-

intervention process evaluation which took the form of interviews conducted 

with parents of children enrolled in the study, and brief questions to the 

children and intervention staff.  

 

Parents were asked five open-ended questions to illicit their opinions on such 

things as their initial impression of the study, their expectations and valuable 

learnings for themselves and their daughters. The girls were also asked to 

respond “yes”, “no” or “not sure” to the question: “I enjoyed participating in 

the Memphis GEMS intervention”. In addition, intervention staff were asked: 

“Overall, how satisfied would you say you were with your participation in the 

Memphis GEMS project?” (response options were not detailed). 

 

Valuable insights were gained from these interviews. For example, it was 

found that the majority of parents reported desirable outcomes regardless of 

group assignment and that most would have preferred their child to be 

involved in the program with them. The most important thing parents reported 

learning from the program was the importance of having a weight 

management/healthy lifestyle focus rather than a strict weight loss approach. 

Parents reported that their daughters had most commonly increased their 

knowledge regarding nutrition and exercise and also improved their self-

esteem. Ninety five percent and 100% of children and staff respectively 

responded positively regarding their level of satisfaction with the program. 
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The findings from these interviews were to inform the development of the 

second phase of the GEMS trial, the details of which are yet to be published. 

 

Recommendations regarding ideal process indicators 

It is likely that process evaluation indicators were included in the Beech et al  

(188) paper because it was reporting on a pilot study. More detailed reporting 

of such indicators should be encouraged for all study types as they can 

provide rich and valuable information to guide decisions regarding 

intervention design and delivery. Such findings are also valuable for multi-site 

studies to ensure that the intervention is being delivered and accepted 

consistently across sites. Ultimately, inclusion of such data can contribute to 

the generalisability of programs, maximising their reach and effectiveness. 
 

1.3.3.5 Summary – Evaluation Indicators Reported in the 

Literature 

Outcome, impact and process evaluation indicators were reported in 11, 

eight and one respectively of the 12 studies examining the role of parental 

involvement and support in the management of overweight in childhood 

included in this review (Section 1.2.3.5). 

 

The 11 papers reporting outcome evaluation used change in degree of 

overweight as the indicator, which was defined by at least two measures in 

six of the studies.  Nine studies reported percentage overweight as one of the 

outcome evaluation indicators and of these only four defined the population 

against which this was referenced. Only one study reported BMI z-score as 

the primary outcome, as recommended by the IOTF. 

 

The impact of the interventions was evaluated by 24 different tools 

measuring seven different aspects of impact evaluation indicators. Validity 

and/or reliability of the tools was generally not reported (reported in six out of 

12 papers) and copies of the tools, or descriptions of the method of 

administration were available for only nine of the tools.  

 

Process evaluation indicators were reported in only one study.  
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Consistent evaluation indicators are required and there is an urgent need for 

the development and dissemination of valid tools to evaluate all components 

of child weight management interventions. Furthermore, the selection of a 

limited number of specific and sensitive outcome and impact evaluation 

indicators should be encouraged. Considered selection of these indicators 

will standardise program evaluation and result in a more clearly articulated 

definition of effectiveness. Finally, the routine inclusion of process evaluation 

indicators will provide vital information to researchers and practitioners of the 

practical and logistical considerations that must be made to deliver an 

effective, accessible and well accepted intervention. They provide a quality 

assurance component to interventions and promote a participant-centred 

approach to program delivery. Consideration of such evaluation indicators 

will result in continuous improvement of intervention quality at the stages of 

program development, implementation and evaluation. 

 

1.3.4 Summary of Section Three – Evaluation of Interventions 

to Manage Childhood Overweight 

Thorough evaluation of program process, immediate (impact) and long term 

(outcome) effects and also the external forces affecting subject adherence 

and implementation will provide a comprehensive picture of how and why a 

behavioural intervention may be successful - beyond that obtained via the 

assessment of final outcome measures alone. The importance of including 

such indicators and using and reporting consistent measures is essential to 

permit complete evaluation of study effectiveness and comparison across 

studies, populations, countries and settings. In addition, reporting of study 

impact and process evaluation indicators will enhance the likelihood of study 

replication in order to improve generalisability. 

 

Combining the best practice principles of research with those of evaluation 

theory provide the opportunity to examine the effectiveness of research 

interventions in a “real-world” setting, increasing the transferability of findings 

to practice.  
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1.4 Conclusion: Literature review, thesis aims and 

hypothesis 

1.4.1 Literature review summary  

Section One of the literature review summarised the issue of childhood 

overweight, identifying that the recent changes to populations’ energy intake 

and expenditure patterns have occurred largely as a result of micro- and 

macro-environmental change over the past 2-3 decades. The evidence 

available to guide effective management of this global epidemic was 

reviewed in Section Two which presented the cornerstones to management. 

Section Three of the literature review critiqued the strength of program 

evaluation regarding interventions investigating the involvement of and 

support for parents in the management of childhood overweight. 

 

The recent and rapid increases in rates of childhood overweight 

internationally suggest an environmental origin requiring management at an 

individual and public health level. Behavioural interventions to support 

parents and families to manage this increasingly obesogenic environment 

must be developed to promote healthy dietary and activity practices. 

 

The evidence however to inform the development of such interventions is 

limited in number, scope, quality and design. A review of four commonly 

referenced reviews of the treatment of childhood overweight identified 40 

primary papers informing four cornerstones of management (Table 1.6) 

Power calculation were rarely undertaken to determine sample sizes for 

these interventions, which ranged from 4-50 subjects per intervention arm. 

The research originated from a small number of research groups, mainly in 

the US, the majority of which was conducted during or prior to the 1980’s. 

Given that the increase in prevalence rates of childhood overweight has been 

experienced most sharply in the past decade, there is a need for recent 

research addressing the current environment to inform interventions. 
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The inclusion of aspects of diet, activity and behaviour change within a multi-

component treatment intervention for the management of a condition which 

results from a chronic energy imbalance is well accepted. The most recent 

research has been investigating the cornerstone of management related to 

the degree of involvement by the child or parent in child weight management. 

Targeting parents as the primary agents of change is recognised as best 

practice for the management of overweight in young children, however the 

evidence regarding how to support parents in child weight management is 

limited (194). Targeting parents as the exclusive agents of change and 

providing them with support around parenting skills to promote the 

development of healthy lifestyle habits by the child (and whole family) seems 

to be a promising avenue for investigation. 

 

Furthermore, the need to evaluate the effectiveness of such interventions 

against a broad evaluation framework using consistent and where possible 

validated tools is another research requirement. The effectiveness of 

interventions examining the role of and support for parents in the 

management of childhood overweight is assessed inconsistently, with only 

one out of 12 studies reporting the internationally recognised definition for 

childhood overweight and obesity. The impact of interventions was measured 

against seven different aspects using 24 different tools, of which only seven 

were validated and ten reproduced or described in detail. Process evaluation 

was reported by only one intervention. Recognition of the contextual nature 

of the condition through the inclusion of qualitative research methodology will 

strengthen such an evaluation framework. 

 

In summary, supporting parents to manage their children’s overweight 

appears a promising avenue for practice, but requires further investigation via 

well-designed researched assessed against robust evaluation indicators.  
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1.4.2 Thesis aims  

This thesis study has been designed to address the evidence gaps identified 

in the literature regarding the effective management of childhood overweight 

(highlighted in Sections 2 and 3 of the literature review). It aims to address 

the primary research question: 

 

“Does the addition of a parenting skills training program improve the long-

term effectiveness of a parent-led, family focussed healthy lifestyle 

intervention for the management of overweight in 5-9 year old pre-pubescent 

children?”  

 

The aims of the thesis study are to: 

- Develop an evidence-based, parent-led, family-focussed healthy 

lifestyle intervention for the management of overweight in 5-9 year old 

children utilising parenting skills training to support parents’ ability to 

initiate and maintain healthy family lifestyle behaviours. To address 

the primary research question, two variations of the program will be 

developed. They will have equivalent healthy lifestyle program 

components but will be with and without a parenting skills training 

program. This research design will examine the role of providing 

parents with parenting skills training in the management of their child’s 

overweight (Study Methodology – Chapter Two). In recognition of 

the need to evaluate program effectiveness comprehensively, the 

study design includes indicators of outcome, impact and process 

evaluation using broad health and behavioural indicators beyond 

markers of weight status only. The study design was complemented 

by qualitative methodology to address the final study aim. These 

design strengths are elaborated in the following aims. 

- Measure the effectiveness of the intervention to reduce children’s 

degree of overweight as defined by BMI z-score and waist 

circumference z-score (Primary Outcome Evaluation – Chapter 

Three). Secondary outcome evaluation indicators are also included to 

assess the impact of the intervention on children’s psychosocial health 
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(defined as health-related quality of life and body image) and growth 

(defined as height z-score) (Secondary Outcome Evaluation – 

Chapter Three). 

- Examine the associated changes in children’s lifestyle behaviours and 

parents’ parenting practices resulting from the intervention that may 

contribute to a change in the degree of childhood overweight (Impact 

Evaluation – Chapter Four) 

- Evaluate the program activities in terms of participant attendance and 

satisfaction and maintenance of the program integrity across sites 

(Process Evaluation – Chapter Four) 

- Examine the factors external to the intervention that support or inhibit 

families achieving the healthy lifestyle changes promoted through the 

program (Qualitative Evaluation – Chapter Five) 

 

1.4.3 Thesis hypothesis 

The study research questions will test the null hypothesis that: 

 

“Pre-pubertal children whose parents participate in a six month parent-led, 

family focussed child weight management program comprising parenting 

skills training and intensive lifestyle education will have BMI z-scores and 

waist circumference z-scores at 12 months that are no different to children 

whose parents participate in a six month parent-led, family focussed child 

weight management program utilising intensive lifestyle education only.”  
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Chapter Two: Study Methodology 

2.1 Introduction 

This chapter outlines the methodology of the PEACH study which assessed 

the effectiveness of the addition of a parenting skills training program to a 

parent-led, family-focussed healthy lifestyle program for the management of 

overweight in 5-9 year old pre-pubescent children.  

 

The study was conducted between May 2004 and June 2006 at teaching 

hospitals in Adelaide and Sydney (one hospital per site). Ethics approval was 

granted by the Flinders Clinical Research Ethics Committee and the 

Westmead Research Ethics Committee. 

 

2.2 Overview of the intervention programs 

The intervention programs consisted of an intensive healthy lifestyle program 

(involving a nutrition component delivered to parents and a child focussed 

physical activity component) with or without the provision of a parenting skills 

training program adapted from the Triple P – Positive Parenting Program® , 

Level 4 Group Triple P® (240). The programs consisted of 8-12 group 

sessions (8 healthy lifestyle ± 4 parenting skills training sessions) and 4 

individual telephone consultations (Table 2.1).  

 

The group education sessions were for parents only. The Group Triple P® 

sessions were conducted in the evening to facilitate ease of child care for 

families, although limited child minding facilities were provided as requested. 

While parents attended the healthy lifestyle sessions, children participated in 

supervised physical activity sessions as described in Section 2.2.2.2. 
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Table 2.1: Sequence and content of the two intervention arms of the PEACH Study 
Week HL intervention sequencing HL+P intervention sequencing 

1 Healthy Lifestyle Session 1 - Introductory session 
Group rules 
Factors influencing weight gain 
Pros and cons of being a healthy weight 

Healthy Lifestyle Session 1 - Introductory session 
Group rules 
Factors influencing weight gain 
Pros and cons of being a healthy weight 

2  Group Triple P®  Session 1 - Triple P® Overview 
Positive parenting principles 
Influences on child behaviour  
Goal setting and monitoring behaviour 

3 Healthy Lifestyle Session 2 - The Australian Guide to Healthy 
Eating 
Food groups and serve sizes 
Nutrition recommendations 
Monitoring food intake 

Group Triple P®  Session 2 - Promoting Children’s Development 
Developing positive relationships with children 
Encouraging desirable behaviours 
Teaching new skills and behaviours 

4  Group Triple P®  Session 3 - Managing behaviour change 
Behaviour management strategies 
Compliance and behaviour correction routines 
Behaviour charts 

5 Healthy Lifestyle Session 3 - Nutrition Skills 
Label reading and shopping tips 
Snack and lunchbox ideas 
Recipe modification 

Group Triple P®  Session 4 - Planning Ahead 
Family survival tips 
High risk situations 
Planned Activities Routines™ 

6  Healthy Lifestyle Session 2 - The Australian Guide to Healthy 
Eating 
Food groups and serve sizes 
Nutrition recommendations 
Monitoring food intake 

7 Healthy Lifestyle Session 4 - Being Active in a Variety of Ways 
Physical activity recommendations 
Overcoming obstacles to being active and limiting physical inactivity 

 

8  Healthy Lifestyle Session 3 - Nutrition Skills 
Label reading and shopping tips 
Snack and lunchbox ideas 
Recipe modification 
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9 Phone Support Session 1 Phone Support Session 1 
10  Healthy Lifestyle Session 4 - Being Active in a Variety of Ways 

Physical activity recommendations 
Overcoming obstacles to being active and limiting physical inactivity 

11 Healthy Lifestyle Session 5 - Family Food Tasks and Managing 
Appetites 
Encouraging healthy eating habits 
Responsibilities around food and eating 

 

12  Healthy Lifestyle Session 5 - Family Food Tasks and Managing 
Appetites 
Encouraging healthy eating habits 
Responsibilities around food and eating 

13 Phone Support Session 2  
14  Phone Support Session 2 
15 Healthy Lifestyle Session 6 - Recipe Modification/Eating on the Run 

Healthy eating out choices 
Healthy eating for busy families 
Food and special occasions 

 

16  Healthy Lifestyle Session 6 - Recipe Modification/Eating on the Run 
Healthy eating out choices 
Healthy eating for busy families 
Food and special occasions 

17 Phone Support Session 3  
18  Phone Support Session 3 
19 Healthy Lifestyle Session 7 - Self Esteem and Teasing 

Promoting self esteem and positive body image 
 

20  Healthy Lifestyle Session 7 - Self Esteem and Teasing 
Promoting self esteem and positive body image 

21 Phone Support Session 4  
22  Phone Support Session 4 
23 Healthy Lifestyle Session 8 - Progress Review 

Review of progress and future planning 
 

24  Healthy Lifestyle Session 8 - Progress Review 
Review of progress and future planning 
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The education approach used in the healthy lifestyle only intervention (HL) is 

very content focussed, mirroring a typical nutrition education style. In 

comparison, the healthy lifestyle plus parenting intervention (HL+P) 

emphasises the process of behaviour change which is supported by the 

promotion of parental competency via the parenting skills training sessions.  

While both interventions encouraged traditional behaviour modification 

strategies, the HL+P intervention included the Triple P® specific strategies 

and included discussion around achievement of lifestyle goals, primarily 

around the framework provided by the Planned Activity RoutineTM (see 

Section 2.2.1). Unlike the HL intervention, significant time was spent at the 

beginning of the HL+P sessions reviewing homework tasks and problem 

solving barriers to change as a group, prior to the delivery of new content. 

Table 2.2 presents the format of the intervention sessions which highlights 

these differences. 

 

A group-based approach was employed for both intervention arms as it is 

more likely to i) foster social support and shared problem solving, ii) match 

established health care delivery patterns in community settings, iii) be 

accessible to large numbers of overweight children and their families, iv) be 

cost effective compared with individual counselling sessions (163), and v) be 

more effective than individual counselling sessions (138). Dietitians facilitated 

the parent group sessions, comprising representatives from up to 18 families. 

Trained university students supervised the children’s physical activity 

sessions.  
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Table 2.2: Outline of the format of PEACH study intervention sessions, with key differences between intervention arms 
indicated in italics 
HL+P intervention  
(process-focused, promoting parental self-efficacy and competence) 

Time 
(min) 

HL intervention  
(content-focused) 

Time 
(min) 

Session objectives and agenda 2 Session objectives and agenda 2 
Previous session review  
Key points (HL content principles and links to Triple P®  principles) 
Opportunity to ask questions to consolidate nutrition/activity 
knowledge and skills 

5 Previous session review 
Key points (HL content principles) 
Opportunity to ask questions to consolidate nutrition/activity 
knowledge and skills 

5 

Homework review 
Homework tasks 
Goal review 
What goals were, have they been achieved, barriers/issues.   
Respond to any questions with process-based answers 
Link back to PAR* to highlight how it can facilitate the process of 
overcoming barriers to behaviour change 

20 Homework review 
Homework tasks 
Goal review 
What goals were, have they been achieved, barriers/issues.  
Respond to any questions with content-based answers  
No link to PAR*  

20 

Problem-solving and PAR* discussion** 
Assessment of achievement of goals – for those not achieved, 
discuss how to overcome barriers, reinforce strategies promoted by 
Triple P® and link back to the PAR* where possible 

15-30 
(~20) 

Content 
Present information based on HL content principles 
Some assistance from group activities (role plays, quizzes etc) 

Up to 
30 

Content   
Present information based on HL content principles 
Some assistance from group activities (role plays, quizzes etc) 
Briefer than HL to allow more time for problem solving 

15-30 
(~20) 

Summary 
Content covered 

2 

Summary 
Content covered with links to PAR* 

2 Goal Setting 5 

Goal Setting 5 Question time 
Respond to any questions with content-based answers  

10 

Homework tasks and outline next session 
Refine goals in relation to PAR* 

1 Highlight homework tasks and outline next session 1 

Group education session time 75 Group education session time 75 
Parents observe children in activity session 15 Parents observe children in activity session 15 
Total time 90 Total time 90 
*PAR = Planned Activity RoutineTM (see Section 2.2.1) 
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2.2.1 Parenting skills training program 

The Triple P® -  Positive Parenting Program is an established and evaluated 

general parenting program based on social learning principles and child 

development theory (241). The Triple P® aims to promote parental 

competence to facilitate appropriate child behaviour by providing parents 

with the skills to plan, implement and maintain behaviour change (240). The 

program is widely used in Australia for general child behaviour management, 

and has only been recently been combined with family-focused healthy 

lifestyle advice for the aim of child weight management (191). 

 

The program offers five levels of intervention, ranging from Level 1 Universal 

Triple P® - an information campaign which targets populations, to Level 5 

Enhanced Triple P® - offering an individually-tailored behavioural family 

intervention (240). For the purposes of this thesis study, facilitators 

(dietitians) received Level 4 Group Triple P® Professional Training and 

facilitated the standard Group Triple P® with strategies modified to focus on 

dietary and activity weight-related behaviours. For example: to develop 

positive relationships (Triple P® week 2), quality time was recommended as 

an opportunity to promote play; to encourage desirable behaviours (Triple P® 

week 2), parents were urged to role model healthy lifestyle habits and to 

manage behaviour change (Triple P®, week 3), the establishment of ground 

rules about TV viewing time and clear instructions about between meal 

access to food was advised.  

 

The four weekly sessions culminate in providing parents with a framework 

for promoting lifestyle behaviour modification – the “Planned Activities 

RoutineTM” (PARTM). This tool is the interface between the acquisition of 

parenting skills and lifestyle knowledge and is an integral part of the program 

(241). The PARTM provides parents with a problem-solving framework to 

manage “high risk situations” (eg school holidays, birthday parties, after-

school snacking) that could jeopardise achievement of healthy family goals 

or rules. The PARTM highlights the importance of identifying and preparing 

for potential high risk situations, setting positive rules and limits, and having 
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backups or consequences for times of misbehaviour. It aims to promote 

behaviour change by emphasising preparedness and forward thinking and 

reinforcing positive behaviour. An example of how this may be applied is 

presented in the table below (Table 2.3). 

 

Table 2.3: An example of the application of the Planned Activities 
RoutineTM  to a situation that could jeopardise achievement of healthy 
family lifestyle goals 
Identify the high risk situation 
Visiting the show or holiday theme park 
List any advance planning and preparation needed 
Have lunch/dinner before going to the show or theme park 
Take own healthy snacks and water from home 
Children to choose 2 show bags only from guide beforehand 
Decide on rules or goals 
Only buy show bags that were selected prior to attending 
Eat snacks brought from home 
Talk in a pleasant voice and stay happy 
Stay close to Mum/Dad 
Ensure appropriately occupied using non-food activities eg. visiting the pet zoo 
List rewards for new behaviours or habits 
Praise child using specific, descriptive phrases eg ”I am really pleased with the way you are 
staying close to me while we walk” 
Give the child positive attention eg. a pat on the back, a wink, the thumbs up 
List strategies to manage old behaviours or habits 
Remind child of the rules – used when child forgets rule (involves getting the child’s 
attention, stating the problem, explaining why it is a problem and getting child to recall rule) 
Planned ignoring eg. not reacting to child’s repeated requests for food show bags 
Immediate consequences for disobeying rules eg. not being able to go on a certain ride 
Hold follow up discussions and note any new goals 
Praise child for following the rules and adjust rule to choosing non-food show bags  
As described in (241) 

2.2.2 Healthy lifestyle program 

2.2.2.1 Nutrition component 

The nutrition component of the healthy lifestyle program consisted of eight 

lifestyle-focussed sessions (Table 2.1). The first five sessions were delivered 

fortnightly and the final three monthly in order to encourage independence 

and maintenance. 

 

The Australian Guide to Healthy Eating (AGHE) (242) was used as the 

framework to underpin the nutrition component of the healthy lifestyle 

program of the intervention. It is the national food selection guide providing 

information on the type and quantity of foods required to meet the nutrient 
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and energy requirements of children and adults (242). The food intake 

pattern recommended by the AGHE has a focus on food groups and 

underpins the Dietary Guidelines for Children and Adolescents in Australia 

(12, 243). It focuses on eating patterns rather than nutrients and calories, 

providing a practical guide to healthy food selection that can be used in the 

active and maintenance phases of weight loss. Dietary modelling 

demonstrates that an eating pattern consistent with the AGHE and linked to 

a series of food-based recommendations (Table 2.4) results in a reduction in 

the amount of saturated fat and energy in Australian children’s diets (244). 

 
Table 2.4: Recommendations used throughout the PEACH program to 
promote healthy eating and activity behaviours 

Nutrition Recommendations (242, 244) 
• Encourage lunch box and snack choices from breads and cereals, vegetable, fruit & 

dairy food groups 
Use cereal-based ‘extras’ sparingly eg. muesli bars, cakes, muffins 

• Encourage water as primary fluid 
 Switch to low joule beverages if high sugar fluids are present in diet 
 Limit juice to 150ml per day   
• Ensure 2-3 serves dairy/day to maintain calcium intake 
 Promote 1-2% fat products 
 Limit ice-cream/cheese to 1-2 serves per week and use reduced fat varieties 
Physical Activity Recommendations 

• Limit total ‘screen time’ to 7 to 10 hours per week 
• Be active in a variety of ways (eg play, transport, during chores, family activities) 
• Aim for 30 minutes physical activity per day 

 

The AGHE is a standard nutrition education tool for individuals aged four 

years and over in Australia and its use for child weight management is 

recommended by the NHMRC Clinical Practice Guidelines for the 

Management of Overweight and Obesity in Children and Adolescents (12). 

The recommendations provided are age and gender specific, addressing 

changing nutrition needs across the life-span and thus making it relevant to 

all family members. 

 

Parents were encouraged to compare current eating patterns of each family 

member with age-appropriate AGHE food group serve recommendations 

(242). Based on their findings and family eating patterns and habits, 

modifications required to meet AGHE recommendations were individually 

identified and goals for change set. Gradual ‘whole family’ changes were 

promoted. 
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2.2.2.2 Physical activity component 

While parents attended the healthy lifestyle sessions, children participated in 

supervised physical activity sessions, providing both a child minding facility 

and the opportunity for the development of fundamental movement skills. 

Siblings were also invited to attend these sessions, reinforcing the whole of 

family approach promoted by the intervention. Sessions were conducted in a 

non-threatening environment with children of similar ability. These sessions 

were developed by physical activity experts and a facilitator’s guide was 

provided to supervisors. Sessions were supervised by trained university 

students studying exercise science, education or physiotherapy. The 

sessions consisted of non-competitive, fun games that aimed to improve 

children’s fundamental movement skills and aerobic capacity and increase 

their confidence to participate in physical activity. Sessions required minimal 

space and equipment, could be delivered by non-expert staff and activities 

were easily transferable to the home environment.   

 

Parents observed the final minutes of the children’s activity sessions 

providing an opportunity for positive reinforcement of their child’s 

participation in the group. Parents remained responsible for setting activity 

goals at home, supported by a booklet outlining the activities undertaken 

during each session. Parents also received information regarding physical 

activity recommendations in the group education sessions. These 

recommendations reflected a physical activity pyramid encouraging 30 

minutes of physical activity per day and a limit of 7-10 hours of screen time 

per week (Figure 2.1) and are similar to the recommendations promoted by 

the Australian physical activity guidelines for children (60 minutes of 

vigorous intensity physical activity per day and a daily limit of 2 hours of 

screen time) (245). These national guidelines were unpublished at the time 

of intervention development. The activity recommendations aimed to 

address both physical and sedentary behaviours to gradually increase child 

and family activity levels (see Table 2.4). Parents considered child and 

family barriers to being active and were asked to plan ways to overcome 

these. 
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Figure 2.1: Physical activity model provided to parents to guide the 
achievement of PEACH program physical activity goals (246) 
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2.3 Study design 

2.3.1 Design 

The effectiveness of the two child weight management programs described in 

Section 2.2 (healthy lifestyle only (HL) and healthy lifestyle plus parenting 

(HL+P)) were assessed against each other using a single-blinded 

randomised design. As outlined in Sections 1.4.2 and 1.4.3, the study tested 

the hypothesis that the addition of parenting skills training will enhance the 

long-term effectiveness of an intensive family-focussed healthy lifestyle 

program designed to manage overweight in pre-pubertal children. 

  

The study did not include a waiting list control condition given the 

considerable evidence that degree of overweight typically remains stable or 

increases in the absence of intervention over a 6-12 month interval (61) (162) 

(164) (165) and the high prevalence rates of metabolic syndrome in subjects 

from pilot work (247). In addition, findings from pilot work also indicated that 

90% of control families made lifestyle behaviour changes while wait listed 

suggesting that simply distributing an information pamphlet or collecting 

measurements can have an intervention effect (247). Instead, the HL arm 

acted as a relative control group. Therefore the design can be summarised 

as: 

1. HL group: Healthy lifestyle program 

2. HL+P group: Healthy lifestyle plus parenting skills training program 

 

2.3.2 Target population 

2.3.2.1 Justification 

Study eligibility criteria were set to ensure that 1) the population recruited 

required weight management, 2) the degree of the population’s 

“overweightness” was not such that the children were likely to have co-

morbidities requiring specialist paediatric intervention and 3) the intervention 

program would be appropriate for the child’s developmental stage. 
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Assessment of pubertal stage was necessary given the occurrence of early 

maturation in the target population and the impact this has on growth (64). 

Multiple family members could not be enrolled as the shared family 

environment would reduce the sample variability, increasing sample size 

requirements. 

 

2.3.2.2 Study inclusion criteria 

Children were eligible for the study if they were:  

1) aged between 5 and 9 years (up to 10th birthday),  

2) pre-pubertal (Tanner Stage 1 (248)) and  

3) classified as overweight according to the standard international definition 

for children (11).  

The child had to have at least one parent prepared to attend all sessions who 

had facility with written and spoken English. 

 

2.3.2.3 Study exclusion criteria 

Children were ineligible to enrol in the study in they:  

1) had an extreme degree of obesity (BMI z-score >4.0) (14),  

2) had a known syndromal cause of obesity,  

3) were taking medications known to be associated with weight gain,  

4) had a chronic illness including physical disability or developmental 

disability,  

5) had a sibling enrolled in the study or  

6) had a major dietary restriction due to metabolic disorder, allergy or gut 

absorption problems. 
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2.3.3 Overview of study evaluation 

Thorough program evaluation that includes measures of outcome, impact 

and process evaluation is an essential part of any lifestyle intervention to  

measure the effectiveness and acceptability of a program and to provide 

evidence to inform best practice (219, 222).  

 

2.3.3.1 Outcome evaluation  

As outlined in Section 1.3.2.2, outcome evaluation examines whether a 

program is successful in achieving its goals and usually measures the effect 

of a program on a population’s health status (223). The primary outcome of 

the PEACH study is the change in the degree of overweight of the children 

enrolled.  

 

In addition, it is possible that involvement in a weight management 

intervention such as the PEACH study may affect health beyond weight 

status. Therefore, it is useful to include secondary outcome measures to 

determine the effect of an intervention on broad health outcomes as 

improvements in these may be beneficial irrespective of changes in adiposity 

(as discussed in Section 1.3.2.2). Inclusion of such indicators is also useful to 

monitor the occurrence of unintended intervention effects.  

 

Primary outcome - BMI z-score 

BMI is accepted internationally as a suitable proxy for overall adiposity in 

children due to its reasonable correlation with body fat, its validation against 

measurements of body density, low risk of observer and measurement error 

and demonstrated reliability (10) (1). During childhood, BMI changes with age 

and differs between the sexes and thus a set cut point to define overweight 

and obesity during this time is not appropriate (9) (7). Instead, the BMI z-

score is applied. This is an age and gender-adjusted expression of BMI that 

compares an individual with the mean of a reference population, where a BMI 

z-score of 0 equates to the 50th percentile, or mean of the reference 

population  (11) (12). BMI z-score charts are not available for the Australian 
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population so BMI z-score for the study population were based on a UK 

reference population (14) and calculated using software applying the LMS 

method (Available at: http://shop.healthforallchildren.co.uk.pro-

epl?DO=PRODUCT&WAY=INFO&ID=185). Children were classified as 

being overweight or obese using the IOTF definition (11).  

 

Primary outcome - waist circumference z-score 

Waist circumference is an indirect but validated and readily obtainable 

measure of truncal adiposity which may provide the best predictor of obesity-

related health risk in children (249, 250). As for BMI, waist circumference 

varies with age and gender and thus accurate assessment requires the 

monitoring of changes in z-score over time. In the absence of local gender 

and age-adjusted reference population data for waist circumference in 

children, UK reference data is used (15). 

 

Secondary outcomes - health-related quality of life 

Health related quality of life (HRQoL) is a multidimensional measure that 

provides a patient centred perspective of the experience of a condition (26). 

Over recent years, the evaluation of HRQoL has become an essential 

therapeutic and research outcome and is also important to assure no harm is 

caused by an intervention (28, 35, 251).  

 

Assessment of child HRQoL poses a number of challenges and in the past 

parent proxy-reports of child HRQoL only have been reported (28). However, 

the discrepancies observed between parent and child reports of child HRQoL 

(26, 35, 251) and the subjectiveness of HRQoL (28), signal the need to 

capture both the child’s and parent’s perspective of paediatric HRQoL. No 

obesity-specific HRQoL tools exist for children so generic instruments that 

measure global HRQoL from the perspective of the child and parent are 

required. 
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The PedsQL™ 4.0 is a 23-item child HRQoL measure consisting of four 

components – physical functioning (8 items), emotional functioning (5 items), 

social functioning (5 items) and school functioning (5 items) (29, 251). The 

tool has been developed from work with children suffering a number of 

chronic and acute illness and integrates generic core scales with disease-

specific modules (251) . It is age specific and has versions for 2-4 year olds 

(parent proxy-report format only), 5-7, 8-12 and 13-18 year olds (child self-

report and parent proxy-report formats). This was the tool used to measure 

HRQoL in this study and for the purpose of this thesis, child self-reports and 

parent proxy-reports were collected using questionnaires for 5-7 and 8-12 

year olds (Appendix Two). 

 

Most of the child self-report scales and parent proxy-report scales for this tool 

have internal consistency reliability alpha coefficients approaching or 

exceeding 0.70, indicating their acceptability for use with group comparisons. 

The Total Score for both forms of reporting approached a reliability criterion 

of 0.90, recommended for analysing individuals’ scores (29, 251). Analyses 

of the construct validity of the tool indicate that healthy children score 

significantly higher on the PedsQLTM 4.0 than children who are unwell (29, 

251). The tool has been successfully used to measure health-related quality 

of life in samples of overweight and obese children (32-34) and is 

recommended for use in clinical trials and research (251). 

 

Secondary outcomes - body size dissatisfaction 

Overweight children express greater dissatisfaction with their body size than 

normal weight children and there are concerns that involvement in a child 

weight management intervention may exacerbate this (252, 253). 

Dissatisfaction with body shape was measured pre- and post-intervention 

using the Children’s Body Image Scale to determine if involvement in the 

study affected this parameter (40). The tool displays seven gender-specific 

digitally altered photographs (labelled A to G) of children with body shapes 

representing BMI’s equivalent to underweight (2), acceptable weight (3), 

overweight (1) and obese (1) (Appendix Three). Children are asked to 



 

 145 

indicate which image they feel best represents the way their body looks at 

present (perceived body figure) and which image they would like their body to 

look like (desired body figure). Body dissatisfaction is defined as the 

discrepancy between perceived and desired body figure and ranges from 

zero (ie. satisfied with body size) to +/-6 (degree of dissatisfaction with body 

size). 

 

Secondary outcomes – linear growth  

Manipulation of energy intake in children to achieve weight loss has the 

potential to affect growth and slow height velocity.  Assessment of change in 

individuals’ height z-score will provide a measure of the impact of the 

intervention on height potential so as to assess whether the intervention 

caused any unintended effects on linear growth.  

 

2.3.3.2 Impact evaluation 

Measures of impact evaluation examine the immediate effects of an 

intervention, or the indicators that contribute to the achievement of the overall 

program goal (223) (Section 1.3.2.2). Achievement of these indicators implies 

there is a high likelihood that the program will be successful as the changes 

necessary to achieve the program goal have been reached. Impact 

evaluation indicators commonly include measures of knowledge, attitudes, 

skills and behaviour (222).  

 

Impact evaluation – child health behaviours 

In order to achieve change in weight status, practices that moderate energy 

balance must be altered. In addition, an assessment of the effectiveness of a 

lifestyle intervention must examine whether the lifestyle changes it promotes 

are being achieved. Therefore, evaluation of changes in children’s dietary 

and activity behaviours are assessed as part of the impact evaluation for this 

thesis. 
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Changes in dietary behaviours were assessed using the parent-completed 

Children’s Dietary Questionnaire, a semi-quantitative 26-item food frequency 

tool representing five key aspects of food intake: fruit and vegetables, 

sweetened beverages, fat in dairy products, high fat/high sugar foods and 

food behaviours (eg eating family evening meal at table, eating in front of TV, 

having second helpings) (Appendix Four). This tool was developed during 

pilot work for this study and has since been validated for use in 5-16 year old 

children (239). 

 

Changes in activity behaviours were measured using the parent-completed 

Activity Inventory which requires parents to recall the amount of time their 

child usually spends being physically active and sedentary on week days and 

weekends (Appendix Five). This inventory aims to assess how well parents 

achieve the program recommendations regarding physical activity (Table 

2.4). It is not a validated tool and does not aim to provide an estimate of 

energy expenditure. 

 

Impact evaluation – parenting skills 

The aim of the Triple P® training is to increase the competence and 

confidence of parents to parent effectively through the promotion of positive 

parenting practices (241). Parenting skills were measured using the 

Parenting Sense of Competence Scale (254) and the Alabama Parenting 

Questionnaire (255) (Appendix Six and Seven, respectively).  

 

The Parenting Sense of Competence Scale is a 16 item questionnaire 

assessing parents’ views of their competence as parents on 2 dimensions - 

satisfaction with their parental role and feelings of efficacy as a parent. The 

Total score (16 items), Satisfaction factor (9 items) and the Efficacy factor (7 

items) show a satisfactory level of internal consistency (� = 0.79, 0.75 and 

0.76 respectively) (256). The 42 item Alabama Parenting Questionnaire 

measures 5 constructs of parenting - parental involvement with child (10 

items), use of positive parenting (6 items), monitoring and supervision (10 

items), consistency in applying discipline (6 items) and corporal punishment 
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practices (3 items). Seven additional items measuring specific discipline 

practices other than corporal punishment are included to avoid a negative 

bias towards responses to the corporal punishment items. It was developed 

with parents of 6 to 13 year old children and found to give the following 

Cronbach’s alpha coefficients for: parental involvement with child (0.80), use 

of positive parenting (0.80), poor monitoring/supervision (0.67), inconsistent 

discipline (0.67) and corporal punishment (0.46) (255). 

 

Impact evaluation – parental weight status 

Change in parental weight status should occur if changes to a child’s lifestyle 

habits are also adopted by other members of their family. Parental weight 

status was therefore included as a proxy measure to determine if a “whole of 

family approach” to lifestyle change had been applied.  

 

2.3.3.3 Process evaluation 

Process evaluation indicators focus on program activities rather than 

outcomes and can include measures of how a program is implemented, its 

reach and the degree to which it satisfies participants’ expectations (219) 

(223) (Section 1.3.2.3). Inclusion of process indicators is essential to ensure 

that the observed outcomes are due to the intervention being delivered in the 

way it was intended (219) and can help explain adherence to the intervention 

protocol.  

 

Process evaluation – attendance 

Program attendance is considered a proxy for adherence to the 

protocol/engagement in the program and also gives an indication of the 

acceptability of the program to its audience. The frequency of attendance to 

sessions may be regarded as the “program dosage” received by the 

participant.  
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Process evaluation – satisfaction 

Parent satisfaction with the program was assessed using anonymous 

questionnaires adapted from Sanders and colleagues (241). The satisfaction 

questionnaire developed by Sanders et al has high internal consistency 

(�=0.96) and inter-item correlations to 0.87 (241) and was adapted to reflect 

the healthy lifestyle focus of the PEACH program. 

 

Parents in the HL+P group were asked to complete the Triple P® satisfaction 

questionnaire at the completion of the four week parent skills training 

component and all parents were asked to complete the PEACH satisfaction 

questionnaire at the completion of the healthy lifestyle component of the 

program (at the six month time point) (Appendix Eight and Nine, 

respectively). 

 

Process evaluation – maintenance of program integrity 

Apart from the addition of the parenting skills training program to the HL 

program, the integral difference between the two intervention programs was 

the manner in which information was delivered. The principles underpinning 

both interventions and the cornerstones of child weight management are 

intrinsically the same, however the education approach and the behaviour 

modification skills promoted are distinct from each other (Table 2.2). To 

confirm that these differences were maintained, all group sessions were tape 

recorded and randomly audited by an assessor external to the study. 

 

2.3.3.4 Qualitative evaluation 
Factors external to a program but central to its participants, such as personal, 

social and environmental characteristics, are likely to influence the extent to 

which participants engage in a program and achieve its objectives and goals 

(217). Although they are not an integral part of program content, identification 

of these factors can inform program design and delivery so that these 

aspects are taken into consideration, thus enhancing the likelihood of 

program acceptability and success in a real world setting. Qualitative 
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research methods can provide a better understanding of these factors (257) 

and have been employed to examine such aspects. 

 

Facilitators and barriers to the achievement of program goals 

A deep, qualitative exploration of the factors affecting families’ achievement 

of the program goals was undertaken by conducting semi-structured 

interviews with study parents at the 12 month time point. Semi-structured 

interviews provide in-depth information regarding individuals’ experiences 

and perceptions of an issue and can be administered in a relatively short 

period of time (258). This style of interviewing limits interviewer-effect and 

maximises the richness of responses by providing prescribed interview 

questions and permitting open-ended responses (257-259).  

 

2.4 Study procedures 

2.4.1 Recruitment 

Subjects were recruited between May 2004 and March 2005 in Adelaide and 

June 2004 and April 2005 in Sydney. A variety of recruitment channels were 

utilised including school newsletters inserts, local and regional newspaper 

advertisements and articles and posters and leaflets in various health and 

community venues. Initially suburbs surrounding the location of the program 

(Flinders Medical Centre in Adelaide and The Children’s Hospital at 

Westmead, Sydney) were targeted, however local and statewide media 

interest resulted in a greater reach. Three cohorts were recruited 

consecutively at each site. A cohort size of 28 subjects (14 per intervention 

arm) was desired however final numbers varied according to the success of 

recruitment to minimise the waiting time between recruitment and 

intervention commencement.  

 



 

 150 

2.4.2 Eligibility screening 

Following receipt of recruitment material, interested parents/carers contacted 

their respective study site via telephone or email. Study personnel informed 

parents/carers of the study details and requirements and also assessed their 

eligibility to participate via telephone using a standardised screening form. 

Upon completion of a successful telephone screen, an appointment was 

made for the child with study personnel and a paediatrician at the relevant 

study site. At this appointment, study personnel measured the child to 

confirm eligibility based on BMI and other inclusion and exclusion criteria 

(see Sections 2.3.2.2 and 2.3.2.3). In addition, assessment of pubertal stage 

and illnesses or medications that may exclude enrolment were assessed by a 

paediatrician. Families not meeting study inclusion criteria at either of these 

screenings were provided with written information on healthy lifestyle tips to 

assist with child weight management and contact details of dietetic services 

in their area. 

 

2.4.3 Consent 

Following a successful medical screen at the study site, families were 

provided with a study information sheet and the details of the study were 

explained by study personnel. Attention was drawn to the differences in 

group allocation, time commitment required and request for blood samples 

from the children. Parents and children were assured that they could 

withdraw from the study at anytime without consequence. Written, informed 

consent from parents (for their own participation and that of their child) and 

child assent was obtained from those eligible and interested. This was 

collected in duplicate and a copy provided to parents. 

 

2.4.4 Randomisation 

Separate randomisation schedules were computer generated for each cohort 

per site and stratified by gender. Group allocations were sealed in numbered 

opaque envelopes and the next envelope relevant to gender was opened 
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upon completion of a child’s baseline measurements.  Group allocation was 

recorded by study personnel. Study personnel were blinded to the 

randomisation schedule and subsequent measures of subjects were 

conducted by assessors blinded to subject group allocation. 

 

2.4.5 Delivery of interventions 

2.4.5.1 Healthy lifestyle only intervention group 

The healthy lifestyle only intervention consisted of a combination of eight 

face-to-face group sessions and four individual telephone sessions as 

outlined in Table 2.1.  

 

Groups consisted of 10-18 families, depending on cohort size and were 

conducted in the late afternoon (4.30 – 6pm) to accommodate work and 

school commitments. The groups were conducted with parents only, as 

evidence suggests that for this age group, parent-led behaviour change is 

most effective (198). Whilst parents were attending the group sessions, 

children participated in the activity sessions as described in Section 2.2.2.2. 

Families who failed to attend two consecutive sessions were contacted by 

study personnel and encouraged to re-engage in the program.  

 

Four individual telephone sessions lasting no more than 20 minutes were 

scheduled at times nominated by parents. The individual telephone sessions 

followed a strict agenda that prompted parents to lead the discussion, 

minimising any additional intervention effect that these sessions could 

introduce. If parents were unavailable at the nominated time, study personnel 

made an attempt to contact at another time. 

 

2.4.5.2 Healthy lifestyle plus parenting skills training intervention 

group 

The healthy lifestyle plus parenting skills training intervention followed the 

same protocol as the healthy lifestyle only intervention but was preceded by 
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a four week parenting skills training program. The four week parenting 

program outlined in Section 2.2.1 was conducted in the evening (6.30 – 9pm) 

with parents/carers only. Limited child care facilities were available. 

 

2.4.5.3 Quality assurance 

In order to limit site bias, each intervention was delivered by the same 

facilitator for all three cohorts at each site (ie. 2 facilitators per site, each one 

delivering only the HL or HL+P intervention). The facilitators who delivered 

the HL+P group (this was the candidate at the Adelaide site) had undertaken 

the Triple P® Group Facilitators training course through the Victorian 

Parenting Centre (now the Parenting Research Centre: 

www.parentingrc.org.au/). To avoid contamination of the healthy lifestyle only 

intervention with strategies promoted by Triple P® , the HL group facilitators 

were not familiar with the Triple P® training nor the principles it promotes.  

 

To further ensure rigour and internal validity, facilitators at both sites were 

provided with detailed facilitator notes and checklists specific to their 

intervention. Facilitators of each intervention across both sites regularly 

debriefed via email and telephone to discuss any issues that arose regarding 

the delivery of the intervention. This further ensured that the content and 

format of intervention sessions were consistent across sites. Parents were 

also provided with detailed written lifestyle resources that covered session 

content and outlined homework tasks specific to their intervention group. As 

discussed above, the individual telephone sessions were also protocol driven 

(Section 2.4.5.1). 

 

2.4.6 Data collection 

Baseline data was collected prior to randomisation and outcome measures 

were recorded at intervention completion (6 months) and 12 months after 

baseline (six months following intervention end with no further program 

contact). Exit interviews were conducted with parents at the 12 month time 
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point to explore factors external to the PEACH program that facilitated or 

inhibited achievement of healthy lifestyle goals set as a result of the program. 

 

Measurement sessions were predominantly conducted between 7.00 and 

8.30am, lasting 60 to 90 minutes, to facilitate the collection of fasting blood 

samples for the monitoring of metabolic risk factors – a parameter beyond 

the scope of this thesis. In order to maximise follow up, afternoon 

appointments were offered to those families who found it difficult to attend 

morning sessions and self-report packs were also sent to some families. 

 

Data were collected via either direct measurement by trained assessors 

using a standardised data collection form, parent- or child-report or interview 

schedule. Completion of questionnaires was checked by study personnel at 

measurement sessions prior to the departure of families to minimise the 

occurrence of missing data. 

 

2.4.6.1 Demographic information 

Standard demographic information was collected at baseline using the 33-

item Family Background Questionnaire adapted from a data collection form 

developed at the University of Melbourne (260). The form asked parents to 

record information about their own and their child’s health and well being and 

included items about the family structure and indicators of socioeconomic 

status (SES). 

 

SES was determined using Socio Economic Indexes for Areas (SEIFA)  

which assign low scores to areas which are relatively disadvantaged (261). 

The SEIFA are standardised to have a mean of 1000 and a standard 

deviation of 100 (262). They consist of four indexes derived from 2001 

Census data that measure different aspects of socio-economic conditions by 

geographic area (261). The indexes are: 

1. Index of Relative Socio-Economic Disadvantage (IRSD): reflects 

makers of low levels of income, employment and education 
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2. Index of Relative Socio-Economic Advantage/Disadvantage (IRSAD): 

includes indicators of advantage and disadvantage relating to income 

levels and skill-base of employment 

3. Index of Economic Resources (IER): relates to family income, rental 

and mortgage payments and dwelling size 

4. Index of Education and Occupation (IEO): reflects the education and 

occupational structure of communities (261, 262) 

The IRSD and the IRSAD are the most commonly used indexes in health 

research.  

 

SEIFA are available for a range of geographic areas of various size, including 

postal areas, state suburbs, state electoral divisions and commonwealth 

electoral divisions (261). For the purposes of this thesis, postal area was the 

unit of geographical classification.  

 

2.4.6.2 Primary outcome evaluation - BMI z-score 

Height (cm) and weight (kg) were measured with children lightly clothed and 

without shoes. Height to the nearest millimetre was measured using a 

TrumeterTM stadiometer (Manchester, UK) in Adelaide or SonyTM Digiruler 

NA-20 stadiometer (Ermington, Australia) in Sydney. Children stood barefoot 

with feet together and heels pressed against the wall. The head was placed 

in the Frankfort plane and the head piece brought down to rest firmly on the 

vertex as a gentle traction was applied alongside the mastoid process. The 

reading was taken to the nearest millimetre. Weight was measured to the 

nearest 0.1kg with SECATM (Hamburg, Germany) or ANDTM FW-150K 

(Silverwater, Australia) electronic scales in Adelaide or Sydney respectively. 

BMI was calculated as weight in kilograms divided by height in metres 

squared. 

 

Values for height, weight and BMI were converted to a decimal age and 

gender specific BMI z-score using a computer program containing UK 

reference data (Child Growth Foundation, London UK) (14). For categorical 
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analysis, children were classified as healthy weight, overweight or obese 

according to  the cut-points established by Cole and colleagues (11). 

 

2.4.6.3 Primary outcome evaluation - waist circumference z-score 

A child’s waist was taken to be the point midway between the tenth rib and 

the iliac crest. The waist circumference was measured using a flexible 

metallic measuring tape (Lufkin) held over skin or light clothing while the child 

stood in an upright position. Two measures were recorded and if a 

discrepancy of more than 10% was observed a third reading was taken. 

These values were then averaged and recorded to the nearest millimetre 

before being converted to an age and gender-specific z-score using UK 

reference data (15).  

 

2.4.6.4 Secondary outcome evaluation - Health-related quality of 

life 

Parents and children aged 8 years and over were asked to respond to each 

item of the PedsQL™ 4.0 using a 5-point response scale (0 = never a 

problem, 1 = almost never a problem, 2 = sometimes a problem, 3 = often a 

problem, 4 = a lot of a problem). To enhance ease of response for children 

aged 5-7 years, the 5-point scale was reduced to 3 points (0 = not at all a 

problem, 2 = sometimes a problem, 4 = a lot of a problem) and each 

response was tied to a happy to sad face scale (Appendix Two). 

 

The child self-reports were administered to children individually by trained 

assessors in a quiet room where parents were not present. The parent proxy-

report was included in the questionnaire booklet provided to parents at the 

measurement sessions and verbal clarification was provided as required. 

Families unable to attend measurement sessions were sent questionnaires in 

a self-report pack. Children aged less than 8 years old were not sent a 

questionnaire to complete. Written instructions for standardised completion of 

the questionnaire by parents and children over 8 years was included in the 

pack. 
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Responses to questionnaires were reverse scored and linearly transformed 

to a range of 0-100 (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), with a higher 

score indicating better HRQoL. Scale scores were calculated by summing the 

items and dividing by the number of items answered, so as to account for 

missing data. If more than 50% of items in a scale were unanswered, the 

Scale Score was not computed. The scales produce a Physical Health 

Summary Score (the total of the physical functioning subscale) and a 

Psychosocial Health Summary Scale (from the emotional, social and school 

functioning subscales) which add to give a Total Score. 

 

2.4.6.5 Secondary outcome evaluation - body size dissatisfaction 

A standard interview process was followed when administering the Children’s 

Body Image Scale to children in the study (40). Questions were read to the 

children individually by an assessor in a quiet room without the presence of 

parents. Children were able to clarify any points and had the option of not 

responding to the questions. The data was treated as scale data and 

analysed using parametric statistical techniques. 

 

2.4.6.6 Secondary outcome evaluation – linear growth 

Children’s height was measured in centimetres during sessions as described 

in Section 2.4.6.2. Absolute values were converted to age- and gender-

specific z-scores and compared against a UK reference population (15). 

 

2.4.6.7 Impact evaluation – child health behaviours 

Children’s dietary and activity behaviours were reported by parents 

completing the Children’s Dietary Questionnaire and the Activity Inventory, 

respectively (Section 2.3.3.2). The questionnaires were included in the 

questionnaire pack provided to parents at measurement sessions. Verbal 

clarification was provided by study staff as requested. 
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2.4.6.8 Impact evaluation – parenting skills 

Similarly, parents completed the Alabama Parenting Questionnaire and the 

Parenting Sense of Competence Scale during measurement sessions 

(Section 2.3.3.2). Verbal clarification was provided by study staff as 

requested. 

 

2.4.6.9 Impact evaluation – parental weight status 

Parental weight (kg) and height (cm) data was collected following the same 

protocol outlined in Section 2.4.6.2. Weight and height were used to calculate 

parental BMI which was then converted to weight status according to the 

WHO definitions (underweight: BMI<18.5, normal weight: BMI: 18.5-24.9. 

overweight: BMI: 25.0-29.9, obese: BMI�30.0) (4). 

 

2.4.6.10 Process evaluation – attendance 

The group facilitators recorded attendance to group sessions and individual 

phone consults against a participant list. There were 12 sessions for the HL 

group and 16 sessions for the HL+P group. An individual family’s attendance 

rate was considered good if 75% or more of sessions were attended and 

poor if the family only attended the four individual phone consultations. A 

“fair” attendance indicated an adherence level between these two extremes 

(which varied by group due to the different number of sessions provided). 

 

2.4.6.11 Process evaluation – satisfaction 

Parents in the HL+P group were asked to complete the Triple P® satisfaction 

questionnaire at completion of the four week parent skills training component 

and all parents were asked to complete the PEACH satisfaction 

questionnaire at the completion of the healthy lifestyle component of the 

program (at the six month time point) (Section 2.3.3.3). Likert scale, yes/no 

and multiple choice responses were entered into SPSS and summarised as 

frequencies. Responses to open-ended questions were coded under relevant 

themes and summarised as frequencies. 
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2.4.6.12 Process evaluation – maintenance of program integrity 

To confirm that the education approach used by the HL and HL+P sessions 

was different within each study site, tapes of sessions conducted after the 

Triple P® training (ie. Healthy Lifestyle Sessions 2 – 8 (Table 2.1)) were 

paired by site and intervention (ie. Adelaide Healthy Lifestyle Session 2: HL 

and HL+P recording or Sydney Healthy Lifestyle Session 5: HL and HL+P 

recording) and randomly selected for assessment. Ten percent of tapes were 

selected, providing eight tapes covering four different sessions (Number of 

tapes = 7 sessions x 2 interventions x 3 cohorts x 2 sites = 84 tapes x 10% = 

8 tapes, which are paired by intervention, so cover 4 different sessions). The 

tapes were assessed by an independent auditor against a checklist 

consisting of criteria highlighting key differences between the intervention 

processes and content. 

 

2.4.6.13 Qualitative evaluation – facilitators and barriers to the 

achievement of program goals 

Semi-structured interviews lasting no more than ten minutes were conducted 

with all parents attending twelve month measurement sessions. The 

interviews were conducted by one trained interviewer at each site and 

followed a prescribed interview format. The ten minute time limit was 

allocated for logistical reasons and was confirmed by a qualitative research 

expert as adequate to gain sufficient detail on a discretely defined topic 

(263). Pre-established categories for coding responses were not used and 

depth of responses were limited only by a ten minute time restriction. The 

interviewers were anonymous to the interviewee, external to the intervention 

and blinded to randomisation. The interviewees were assured of 

confidentiality and anonymity of response.   

 

Participants were informed that the interviewer was interested in what factors 

external to the PEACH program made it a) easier or b) harder for them to 

make changes to their family’s lifestyle habits in line with the program 

recommendations. Time permitting, parents were also given the opportunity 

to comment on any other broader environmental and social factors 
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influencing their family’s progress through the PEACH program. Parents 

were encouraged to answer the questions in as much detail as possible and 

reminded that a ten minute time limit applied to the interview. They were 

reassured that complete and in-depth responses to the questions were 

desired and not responding to all questions due to lack of time was not 

detrimental to the project. 

 

All interviews were recorded using a digital or cassette voice recorder and 

transcribed by an independent, confidential service. 

 

2.4.7 Retention 

Participant retention in child weight management studies ranges from 10 to 

50% (140). Poor retention rates have implications for intention to treat 

analysis so every effort must be made to limit attrition. Standardised follow-

up, retention and withdrawl protocols were employed across both sites in 

order to preserve the study’s sample size and enable collection of the 

maximum amount of data from subjects.  

 

Scheduling of the measurement sessions was flexible and where necessary 

individual appointments and home visits were offered. Reduced assessment 

schedules were offered (eg. anthropometric measures only, mailed self-

report packs) to increase acceptability. Families were provided with $10 

following attendance at measurement sessions to assist with petrol and/or 

parking costs. Birthday and Christmas cards were sent to families and site-

specific newsletters were distributed to families quarterly. Standardised 

letters outlining the child’s anthropometric outcomes were sent to families 

following each six-monthly measurement. To maximise on-going 

correspondence, families were requested to provide two alternative contact 

persons not residing with them in the event the family could not be contacted 

directly. 

 



 

 160 

2.5 Data analysis 

2.5.1 Sample size calculation 

The sample size calculation was based on clinical relevance and the impact 

of growth on BMI. It was calculated based on an estimated reduction in BMI 

z-score of 30% in the HL+P group and 10% in the HL group over 12 months. 

A common BMI z-score standard deviation of 0.49 was assumed based on 

the standard deviation for BMI z-scores of overweight 6-9 year olds in the 

National Nutrition Survey (264).  

 

Using a two group t-test with a 0.05 two-sided significance, a sample size of 

28 in each group was calculated to have 80% power to detect this difference. 

To accommodate a drop out rate of one-third (based on adult studies) 42 

children were required to enrol in each intervention per site ie. 168 in total. 

 

2.5.2 Data handling and management 

Data was collected using standardised, de-identified forms that were checked 

for completion when collected.  Hard copies of all forms were stored in a 

locked filing cabinet organised according to site and cohort. Data entry and 

analysis was centralised (Adelaide site) using SPSS for Windows 14.0 

(SPSS Inc, Chicago). Data entry was checked for accuracy and outliers were 

checked visually and by examining the Descriptives and Extreme Value 

tables produced using the Explore function in SPSS. Discrepancies were 

cross checked against the raw data and corrected if necessary. 

 

2.5.3 Data preparation 

2.5.3.1 Checking randomisation 

Differences in baseline characteristics by treatment group and site were 

examined and statistical models were adjusted to account for any significant 

differences identified. 
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2.5.3.2 Data normality 

Frequency histograms were produced for outcomes at baseline and visually 

assessed for normality. In addition, the primary analysis method (univariate 

ANOVA, see Section 2.5.4.1) provided an assessment of the normality of the 

outcome distribution via plotting the residuals of the variables. 

 

2.5.3.3 Potential covariates 

Potential covariates were identified from the literature and were measured at 

baseline (weight status, height, gender, age, parental weight status, ethnicity 

and socioeconomic status). Randomisation was performed to distribute 

potential covariates between the study groups and was stratified by gender, 

cohort and site.   

 

2.5.4 Quantitative analysis 

2.5.4.1 Primary Analysis 

Intention to treat analysis 

Intention to treat analysis (ITT) is a method of analysis for randomised trials 

in which all subjects assigned to one of the treatments are analysed together, 

regardless of whether or not they completed or received that treatment (205). 

It is a complex area and there are many definitions of what constitutes ITT 

(265). The CONSORT statement requires authors to indicate whether 

analyses were performed on an ITT basis, however do not outline how ITT 

should be approached (206). Hollis and Campbell have formulated 

recommendations to address this which guide the analysis and reporting 

presented in this thesis (265).  

 

For the purposes of this thesis, ITT analysis was conducted on all subjects 

for whom data were available on the basis of the group they were allocated 

regardless of their adherence to the protocol (ie. attendance). Missing data 

were not imputed therefore only subjects for whom outcome data was 
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available were included in the analysis at the six- and twelve-month time 

points. Baseline differences between the randomised, full sample and the 

model samples were examined and handled accordingly. 

 

Univariate ANCOVA 

Data was analysed in a way to answer the research question “Does the 

addition of a parenting skills training program improve the long-term 

effectiveness of a parent-led, family focussed healthy lifestyle intervention for 

the management of overweight in 5-9 year old pre-pubescent children?”  

 

The study was powered to examine the effect of parenting skills on the child 

BMI z-score immediately following the completion of the six month 

intervention and six months following this time (during which no further 

program contact was provided). Therefore, univariate ANCOVA was 

conducted to examine the between group effect at the six-month time point 

(intervention end) and the 12-month time poin (six months following 

intervention end following no further program contact), allowing the 

examination of the intervention and maintenance effects by group, 

respectively. ANCOVA was also performed on the change scores between 

baseline and six-months and basline and twelve-months for the primary 

outcomes of BMI and WC z-score to enable reporting of the change in 

degree of overweight over time. 

 

Paired t-tests by group were conducted between the baseline and six month 

and basline and 12 month time points to examine significant changes over 

time within each group.  

 

Depending on the outcome being investigated, the models were adjusted for 

factors such as site, group or gender and covariates such as basline age or 

the baseline value of the dependent variable being analysed. 

 

Models were refined and the assumptions of the model were tested 

(homogeneity of slopes (if a covariate by factor interaction was present), 
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assumption of constant variance and normality of residuals (examined by QQ 

plots)). In the event that the assumptions of the ANCOVA model were not 

met, standardised residuals were examined. Presence of standardised 

residuals beyond the range -3 to +3 indicated a high likelihood that the model 

was inappropriate for such points and the ANCOVA was re-run following their 

omission. Adjusted means and standard errors were reported for all values 

resulting from ANCOVA modelling. 

 

2.5.4.2 Secondary Analysis  

Univariate ANCOVA was also performed “per protocol” to examine program 

efficacy rather than effectiveness. Attendance at sessions was used as a 

proxy indicator of adherence to study protocol for the purposes of this 

secondary analysis. Only subjects who attended at least 75% of scheduled 

program sessions (group sessions and individual telephone sessions) were 

included in per-protocol analyses.  

 

2.5.5 Qualitative Analysis 

The aim of qualitative research to is to understand and present the 

experiences and actions of people as they encounter a situation under study 

(266). Qualitative research methods add context to quantitative research and 

give researchers a better understanding of the social and personal factors 

that influence the management of a health condition, providing a real-world or 

human aspect to research findings (257). As a result, a number of experts in 

the field support a mixed methods approach to research design (267-269).    

 

Application of a mixed methods approach enables each analysis method to 

address the weaknesses of the other, increasing understanding and also 

validity (258, 269). This is particularly important in research examining 

behaviour change in individuals living in a free environment. In this scenario, 

there are many influences that impact upon subjects’/informants’ progression 

through an intervention/experience. Such contextual factors may not be 

captured through quantitative research methods but must be considered 
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when examining overall program effectiveness (217). This crucial information 

can be provided through qualitative enquiry. 

 

In recognition of these points, this thesis supplements its quantitative 

foundations with a qualitative investigation of the factors external to the 

intervention that promote or inhibit families’ ability to achieve lifestyle 

behaviour change. This qualitative research component is informed by post-

positivism theory and utilises thematic analysis techniques to interpret the 

findings from the semi-structured interviews. 

 

The Theoretical Paradigm: Post-Positivism 

Post-positivistic theory is closely related to positivism which is commonly 

associated with quantitative methods. Both theories promote standardised, 

repeatable measures to answer research questions in the belief that a true 

and objective result may be obtained (257) (258). The researcher takes on a 

“disinterested scientist” role and remains detached from the subjects in order 

to gather unbiased and objective data (259). Post-positivism differs most 

from positivistic theory by its inclusion of qualitative methods of research and 

its inductive approach to data analysis. The methods guided by post-

positivism ensure maximum structure, rigour and consistency to provide 

reliable results which sit well within both qualitative and quantitative research 

designs, making them ideal for inclusion in a mixed methodology framework.  

  

The Analytical Technique: Thematic analysis 

Thematic analysis comes from the grounded theory tradition of qualitative 

research. Both thematic analysis and grounded theory use similar data 

analysis techniques but thematic analysis does not employ theoretical 

sampling and does not look to develop theory (257) (270). Its theoretical 

freedom means that thematic analysis can be applied across a range of 

epistemological approaches, providing a flexible research tool (270). It is an 

inductive form of data analysis whereby themes are drawn from the data 

(unlike content analysis which codes data into pre-defined categories 
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established by the researcher) in order to provide a rich description of the 

phenomena under investigation (unlike grounded theory which aims to 

develop theories based on the data under investigation) (258).  

 

Thematic analysis is a commonly used, yet poorly explained and rarely 

acknowledged qualitative analytical method (271). Braun and Clarke have 

recently provided a theoretically and methodologically sound guide for 

undertaking thematic analysis which has been applied to the analysis in this 

thesis (270) (Figure 2.2). 

 

Figure 2.2: Process of thematic analysis1 undertaken to analyse the 
transcripts of the 95 semi-structured interviews conducted with PEACH 
parents at the 12 month time point  

 
1as described in (270) 

 

Phase One of Thematic Analysis: Familiarisation with the data 

The candidate initially transcribed ten interviews (10%) verbatim to gain 

familiarity with the data. The remaining 85 were transcribed by a 

professional, confidential service. All transcriptions were read and notated by 

the candidate. Transcription occurred in batches as interviews were 

completed at 12 month measurement sessions, and were collected over the 

period between June 2005 and May 2006.  

 

Phase Two of Thematic Analysis: Generating initial codes 

Once a batch of electronic transcripts was returned to the candidate, they 

were printed and the hard copies were coded using two different coloured 

highlighters (yellow – factors that inhibited success, pink – factors that 
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promoted success). An independent coder coded 10% of the full sample to 

ensure consistency of coding.  

 

Once all interviews were complete and hard copies of the transcriptions had 

been highlighted, the electronic transcripts were uploaded into the qualitative 

research analysis computer package, NVivo 7 (QSR International Pty Ltd, 

1999-2006). The highlighted sections of text were coded as initial codes 

(termed “free nodes” by the NVivo program) which were placed under the 

heading of either i) facilitator (F) or ii) barrier (B).  

 

The analysis program automatically created an electronic link between each 

initial code and the highlighted pieces of text from which it was identified. The 

number of times each initial code was referenced and the number of sources 

that referenced it were also displayed. These numbers often varied as some 

sources referenced an individual node more than once resulting in a higher 

number of references than sources. 

 

Phase Three of Thematic Analysis: Searching for themes 

Initial codes that shared commonalities were grouped into “theme-piles”. To 

facilitate this, the name of each initial code was written onto a flash card 

(Figure 2.3) and grouped together with other common initial codes. Each pile 

represented a first level theme. A log was kept of these first level themes and 

the initial codes contributing to them.  

 

Each theme was ascribed a number in the format “B/F 1.x” where B/F 

identified the theme as a barrier or facilitator, the number one identified the 

theme as a first level theme and x represented the non-specific order in 

which the theme was identified. For example, the first level theme “Social 

outings/Special occasions” was attributed the number B1.3, to indicate it was 

the third first-level theme identified as a barrier to the achievement of lifestyle 

goals. These numbers were written on the top left hand corner of the relevant 

initial code flash cards which was used to refer to the first level theme log. 
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Envelopes were labelled with each theme title and the flash cards 

corresponding to each theme were placed in the relevant envelope. The 

theme name and identification number was written on the front of the 

envelope followed by a list of the initial codes it contained.  

 

Figure 2.3: Template of flash card used to organise themes relating to 
barriers or facilitators to the achievement of healthy family lifestyle 
goals identified from interviews conducted with PEACH parents at the 
12 month time point 

 
 

 

Phases Four and Five of Thematic Analysis: Reviewing the themes and 

Defining and naming themes 

As for the first phase of theme identification, all first level themes identified in 

Phase Three were written on flash cards, this time on yellow paper. Again, 

first-level themes that shared commonalities were grouped together in theme 

piles to represent broader second-level themes. A log of these second-level 

themes and the first-level themes supporting them was kept and a similar 

numbering system used, this time in the format of B/F 2.x. 

 

During this process the initial codes making up each theme were reviewed, 

as were the extracts of data included in each initial code. At this point, first 

level themes that were supported by a minimal number of initial codes or a 

large number of infrequently referenced initial codes were discarded.   

 

The resultant second level themes provided a further refinement of the 

themes identified from the interviews. Many of them contained first level 

B/F 1.x 

Name of  
initial code 

Indicates if 
Barrier(B) or 
Facilitator (F) 

Theme level 
(1 or 2) 

Indicates non-specific 
order in which theme 
identified 
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themes, forming sub-themes that demonstrate the complexity and/or 

hierarchy of meaning within the data.  
 

This process of thematic analysis follows the format prescribed by Braun and 

Clarke ensuring systematic qualitative analysis of the data (270). 
 

2.5.6 Conclusion: Study Methodology 

This thesis study (the PEACH study) was designed to address the gaps in 

the evidence identified by Sections 2 and 3 of the literature review. Key study 

design and evaluation features to address these weaknesses are 

summarised in the table below, which also indicates the sections of this 

thesis in which they are presented. 
  
Table 2.5: Summary of key features of study design and evaluation 
required to ensure robustness of study findings 

Key study design and evaluation feature  Reported in thesis 

Key study design features 

Use of high quality design � Section 2.3 

Sample size calculation to ensure adequate power � Section 2.5.1 

Attrition rates provided � Section 3.1 & Fig 3.1 

Period of observation at least 1 year � Section 2.3 

Key study evaluation features 

Appropriate definition of childhood overweight and obesity used � Section 1.1.1 

Inclusion of appropriate short (impact) and long term outcomes � Chapter 4 

Assessment of the psychosocical impact of interventions  � Section 3.3 

Inclusion of process/qualitative indicators � Section 4.2 and Ch 5 

Barriers to translation of research to practice considered by 

collection of qualitative data on views of participants to highlight 

why interventions may be more or less successful 

� Chapter 5 

Intention to treat analysis undertaken � Section 2.5.4.1 
 

The design and evaluation strengths of this thesis study maximise its 

strength and robustness to ensure greater generalisability of its findings.  
 

These findings are presented in the following three chapters which report on 

the study outcomes, impact and process, and qualitative evaluation findings 

respectively and are summarised in the final sixth chapter.  
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Chapter Three: Outcome Evaluation 

This chapter opens by describing the participant flow through the study 

according to the Consolidated Standards of Reporting Trials (CONSORT) 

statement (206). The baseline characteristics of the 169 study participants 

are described as a full sample and also by site and group.  

 

Primary and secondary outcome findings are then reported, using the 

analysis described in Section 2.5.4.1. Group differences were analysed by 

univariate ANCOVA at the six and 12 month time points to determine 

respectively the intervention and maintenance effects of the intervention. For 

the primary study outcomes, ANCOVA was also performed on the change 

scores between baseline and these two time points to determine change in 

degree of overweight over time. Paired t-tests by group were conducted 

between the 0-6 and 0-12 time points to examine significant changes within 

each group over time. 

 

Each set of results (subject recruitment, primary outcomes, secondary 

outcomes) is immediately followed by a discussion of the findings in relation 

to the existing literature. 

 

3.1 Subject recruitment and baseline characteristics 

This section describes the flow of participant through the study in accordance 

with the CONSORT statement from screening through to twelve months post-

baseline (206) (Figure 3.1). Characteristics of children and parents at 

baseline are then presented. The section concludes with a discussion of the 

implications these findings have for practice with regard to the recruitment of 

subjects to child weight management interventions. 
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Figure 3.1: Progression of subjects through the phases of the PEACH 
study from recruitment to analysis by group allocation to either 
intensive healthy lifestyle education (HL) or intensive healthy lifestyle 
education plus parenting (HL+P) 
 
 

Eligibility & 

Enrolment  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
*See Section 2.4.6.10 for rationale of three levels of program attendance  
 

Responded to recruitment 
strategy and screened via 

telephone 
n=398 

Attended  
medical screen 

n=237 
 

Eligibility confirmed and 
consent obtained 

n=171 
 

 

Completed baseline 
measures 

n=169 

Excluded n=161 
Not meeting inclusion 
criteria n=67 
Refused to 
participate n=94 

Excluded n=66 
Not meeting inclusion 
criteria n=13 
Refused to  
participate n=53 

Excluded n=2 
Did not attend 
baseline n=2 

HL 
n=84 (37 boys) 

HL+P 
n=85 (38 boys) 

Allocation 

Program Attendance* 
(12 sessions) 

38 attended �9 sessions 
33 attended 5-8 sessions 
13 attended �4 sessions 

Program Attendance* 
(16 sessions) 

37 attended �12 sessions 
39 attended 5-11 sessions 

9 attended �4 sessions 

6 months after baseline 
n=70 (28 boys) 

12 months after baseline 
n=64 (27 boys) 

6 months after baseline 
n=66 (27 boys) 

12 months after baseline 
n=59 (25 boys) 

Follow-up 
and numbers 

analysed 

Intervention 
Attendance 
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3.1.1 Subject enrolment 

Of the 398 families that enquired about the study, eighty did not met 

study inclusion criteria due to age (50), weight status (24), medical 

history (3) or being enrolled in another family weight management 

study or having a sibling enrolled in the current study (3). Another 147 

families (37%) declined to participate due to a lack of interest (70), lack 

of time (29), inconvenient location (24) or other unknown reasons (24). 

The ineligibility and refusal rates were similar across the two sites 

(Adelaide: 24% and 37% respectively, Sydney: 22% and 31% 

respectively). In addition, two families in Sydney failed to attend 

baseline assessment and were not enrolled in the study. Therefore the 

final sample size of 169 families represented 53% of enquiries from 

eligible families (Figure 3.1).  The majority of families were recruited via 

newspaper articles and schools (40% and 38% respectively) (Table 

3.1).  

 

Table 3.1: The number of enquiries received from families interested in 
participating in the PEACH study and the number (percentage) of 
families enrolled in the study by recruitment strategy 
Recruitment strategy Enquiries Enrolled in study (%) 

Newspaper 

Schools 

TV/radio 

Health professional – medical 

Media – other 

Word of mouth 

Health professional – other 

Unknown 

153 

114 

39 

14 

16 

13 

15 

34 

68 (40) 

64(38) 

12(7) 

9(5) 

6 (4) 

5 (3) 

3 (2) 

2 (1) 

Total  398 169 (42) 

 

3.1.2 Group allocation 

Figure 3.1 shows the number of subjects randomly allocated to each group. 

A comparison of subject characteristics at baseline with the study inclusion 
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and exclusion criteria (see Sections 2.3.2.2 and 2.3.2.3) identified one false 

inclusion based on age (10.10 years of age at baseline). This was due to a 

longer than anticipated period of time between screening and baseline 

measures. 

 

3.1.3 Adherence to study protocol 

Program session attendance was used as a proxy measure of adherence to 

the study protocol. The level of adherence by study arm is presented in 

Figure 3.1. 

 

Program session attendance was divided into three categories to represent 

different levels of adherence. The number of program sessions (group 

sessions and individual phone consults) differed by study arm (HL: 12 

sessions, HL+P: 16 sessions). Participants in both study arms were offered 

four individual telephone consultations, which represented the minimum level 

of adherence for both groups (poor). The highest level of adherence was 

calculated to be attendance to 75% of scheduled sessions (HL: �9/12 

sessions, HL+P: �12/16 sessions) (good). A mid level of adherence was 

defined as a rate in between these two extremes (HL: 5-8/12 sessions, 

HL+P: 5-11/16 sessions) (fair).   

 

3.1.4 Attendance at measurement sessions 

Figure 3.1 presents the number of subjects analysed for the primary outcome 

at the time points six- and twelve-months after baseline. At six months, 33 

subjects (20%) were lost to follow-up (HL: 14/84, HL+P: 19/85).  At twelve 

months, there were a total of 46 subjects (27%) lost to follow up (HL: 20/84, 

HL+P: 26/85). The overall retention rate at 12 months was 73%. The 

outcome status of subjects lost to follow up cannot be accounted for and they 

were excluded from the intention-to-treat analyses (272). Discussion of the 

method of the intention-to-treat analysis employed in this thesis is found in 

Section 2.5.4.1. 
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3.1.5 Family and parent characteristics at baseline 

The Family Background Questionnaire (Section 2.4.6.1) was completed and 

returned by 165 of the 169 families enrolled in the study. The average age of 

the parent/carer completing the study questionnaires at baseline was 38±6 

years and 92% were mothers. Seventy four percent of families were “original 

families” (ie. mother, father and child(ren)) and 70% of families consisted of 

at least two children. One hundred and twenty of the 165 respondents (73%) 

were born in Australia, with the remaining 45 parents immigrating from other 

parts of Australasia (7), Europe (26) or “other” countries (12). Twenty six of 

these 45 parents had lived in Australia for 20 years or more. One hundred 

and fifteen of 162 mothers (71%) and 89/100 fathers (89%) were classified 

as overweight (25kg/m2
�BMI�30kg/m2) or obese (BMI�30kg/m2). 

 

Indicators of socioeconomic status are shown in Table 3.2. Site differences in 

indicators of socioeconomic status were in line with overall differences 

between their states of origin (New South Wales indicators were higher than 

South Australia). Exploration of these site differences by group allocation 

found that there were no significant differences for any baseline 

characteristics (all SEIFA indices: p>0.40). This suggests that the 

randomisation, which was stratified by gender and generated for each cohort 

in each site, was successful in avoiding any significant group differences at 

baseline. 

 



 

 174 

Table 3.2: Mean±SD for indicators of socioeconomic status of PEACH families at baseline of the study as a) full sample 
and b) split and compared by site 
 Full sample 

(n=165/169) 

Adelaide site sample (n=82/86) /  

SA population1 (n=1 457 639) 

Sydney site sample (n=83/83) /  

NSW population1 (n=6 292 015) 

p value2 

SEIFA index3 

 -Disadvantage 

 -Advantage/Disadvantage 

 -Economic Resources 

 -Education and Occupation 

 

1027±78 

1029±67 

1033±87 

1018±75 

 

999±66 / 995 

1022±58 / 975 

980±54 / 968 

1004±70 / 978 

 

1055±80 / 1000 

1036±75 / 1015 

1086±82 / 1031 

1033±78 / 1010 

 

<0.001 

0.21 

<0.001 

0.01 
1 Data from the 2001 Australian Census, www.abs.gov.au 
2 Independent t-test by site 
3 Socio-Economic Index for Areas, higher values indicate high socioeconomic status (for details refer to Section 2.4.6.1) 
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3.1.6 Child characteristics at baseline 

Child characteristics and differences at baseline by gender are shown in 

Table 3.3. The sample consisted of an almost equal proportion of girls to 

boys and the majority were over eight years of age (63%) and obese (77%). 

There were significant gender differences between age- and sex-specific 

indicators of weight, BMI and waist circumference (p<0.001 for all). 

 

Table 3.3: Baseline mean±SD anthropometric measures and weight 
status of children enrolled in the PEACH study  
 All Boys Girls p value1 

n 

Age (years) 

Height (cm) 

Height z-score2 

Weight (kg) 

Weight z-score2 

BMI (kg/m2) 

BMI z-score2 

Waist circumference (cm) 

WC z-score2 

Weight status3 (n) 

   Overweight 

   Obese 

169 

8.2±1.2 

135.0±9.2 

1.2±1.0 

44.4±9.8 

2.6±0.6 

24.1±3.2 

2.7±0.6 

77.2±8.6* 

3.1±0.6* 

 

39 

130 

75 

8.3±1.2 

136.9±9.8 

1.4±1.0 

46.4±10.2 

2.8±0.6 

24.5±3.2 

2.9±0.5 

79.3±8.6* 

3.3±0.5* 

 

15 

60 

94 

8.1±1.2 

133.6±8.4 

1.1±0.9 

42.9±9.3 

2.4±0.7 

23.8±3.2 

2.5±0.6 

75.5±8.3* 

2.5±0.6* 

 

24 

70 

 

0.29 

0.02 

0.06 

0.02 

<0.001 

0.16 

<0.001 

<0.01 

<0.001 

0.51 

1 Independent t-test by gender for continuous dependent variables, chi square analysis for 
categorical dependent variable (weight status) 
2 z-scores calculated by comparing subjects against UK reference population (14) 

3 Weight status calculated by comparing subject BMI against age- and gender-specific BMI 
cut points (11) 
* n value for waist circumference measures: 168 for full sample (Boys: 75, Girls: 93)  
 

3.1.7 Discussion of subject recruitment and baseline 

characteristics 

Subject recruitment 

Recruitment of the 169 study subjects was challenging and took 12 months 

across both sites (86 in Adelaide, 83 in Sydney). On average, two and half 

families were contacted for every one recruited. The main reasons given for 

declining to enrol in the study were lack of time, inconvenience of the location 
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and disinterest. Anecdotal comments from enrolled families suggested that 

parents may have preferred an individualised, child-centred approach, which 

may explain the disinterest in enrolling in a parent-centred group intervention 

such as the PEACH study. Recruitment challenges are common (273) and 

similar experiences have been reported by a recent study conducted in 

Finland (215). 

 

General practitioners and other primary health care professionals are often 

considered to be well positioned to monitor child growth and development 

and identify cases of overweight suitable for referral to such a program as 

PEACH (274). However, reports from the US and Australia show that GPs 

often do not weigh children and instead rely on clinical impression to assess 

weight status (275) (276). The PEACH study found GPs to be a less 

productive recruitment channel than media and school networks. Ninety 

percent of subjects were recruited via these two networks, whilst GPs 

provided only 5% of study subjects (Table 3.1).  

 

A recent survey of GPs (n=34) in Melbourne, Australia found that less than 

half reported weighing and measuring children at least annually, only one 

reported calculating BMI and none reported plotting weight, height or BMI on 

the CDC growth charts as recommended in the NHMRC Guidelines (277). 

Another Australian survey of GPs found that reliance on clinical impression 

resulted in under-recognition of overweight and obesity in children (278). 

Without accurate measurement of child anthropometrics, the identification, 

early intervention and treatment of childhood overweight is unlikely. This 

highlights the importance of accurate weighing, measuring and, as 

recommended by the NHMRC 2003 Clinical Practice Guidelines for the 

Management of Overweight and Obesity in Children and Adolescents, 

calculation and plotting of the child’s BMI for monitoring purposes (12).  

 

A number of barriers to the management of childhood overweight have been 

cited by GPs (277) (279) (280) including that the highly sensitive nature of 

the issue makes it potentially unacceptable to raise with parents (276) (281). 

GPs often choose to discuss overweight only if the issue is raised by the 
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parent. Unfortunately, the likelihood of this occurring is low (276) and should 

not be relied upon to instigate treatment. Numerous studies in Australia, the 

US and UK have shown that less than 25% of parents of overweight 4-10 

year old children correctly identify their child as being overweight (282) (283) 

(284) (285). Of these, only 35-40% report concern regarding their child’s 

weight, which increases only once the child’s weight is at an obese level 

(284) (282) (52). Parental unawareness of overweight in children has been 

reported internationally and given the long recruitment period, despite record 

levels of childhood overweight nationally, it appears this was also true for our 

target populations. 

 

These findings raise the issue of lack of parental awareness regarding their 

own child’s overweight and limited capacity of GP’s to engage families about 

the issue. These phenomena impede the early identification and effective 

treatment of childhood overweight and also hamper subject recruitment into 

research studies. Public awareness campaigns and professional 

development to assist with effective identification and management of this 

public health issue are required. 

 

Baseline characteristics 

There were no significant differences between sites according to parental 

weight status (p>0.40 for both maternal and paternal weight status) or child 

age or gender (p>0.10 for both). However, there were significant differences 

by site according to child BMI z-score and WC z-score (p<0.001 and p=0.02, 

respectively) (Table 3.4). 

 

Examination by gender showed that the differences were due to Sydney girls 

being significantly heavier and rounder than Adelaide girls (BMI z-score 

p<0.001, WC z-score p=0.001) (Table 3.4). There were no significant 

differences for boys between sites.  

 

Exploration of these differences by group found that there were no significant 

differences at baseline for any potential covariates such as child age, BMI z-

score or waist circumference z-score (p�0.30 for all) (Table 3.4). This 
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suggests that the randomisation, which was stratified by gender and 

generated for each cohort in each site, was successful in avoiding any 

significant group differences at baseline. 

 

Table 3.4: Baseline mean±SD anthropometric measures for subjects 
enrolled in the PEACH study by intervention site and group 
 Adelaide 

site  

Sydney 

site 

p 

value1 

HL2 

arm 

HL+P3 

arm 

p 

value1 

n value 

Age (years) 

BMI z-score4 

   BMI z-score - females 

    

   BMI z-score - males 

 

WC z-score4 

   WC z-score - females 

   

   WC z-score - males 

86 

8.0±1.3 

2.6±0.7 

(n=52) 

2.3±0.6  

(n=34) 

2.9±0.5 

3.0±0.7 

(n=51) 

2.8±0.6  

(n=34) 

3.4±0.6  

83 

8.3±1.2 

2.9±0.5 

(n=42) 

2.8±0.5  

(n=41) 

3.0±0.5  

3.2±0.6 

(n=42) 

3.2±0.5  

(n=41) 

3.3±0.6  

 

0.11 

<0.001 

 

<0.001 

 

0.45 

0.02 

 

0.001 

 

0.54 

84 

8.1±1.3 

2.7±0.7 

(n=48) 

2.5±0.7  

(n=36) 

2.9±0.6  

3.1±0.7 

(n=48) 

2.9±0.7  

(n=36) 

3.3±0.7  

85 

8.3±1.2 

2.8±0.6 

(n=46) 

2.6±0.6  

(n=39) 

3.0±0.5  

3.1±0.6 

(n=45) 

2.9±0.5  

(n=39) 

3.4±0.6  

 

0.30 

0.38 

 

0.64 

 

0.49 

0.72 

 

0.90 

 

0.63 
1 Independent t-test by site or group 
2 HL = Healthy lifestyle only intervention arm 
3 HL+P = Healthy lifestyle plus parenting intervention arm 

4 z-scores calculated by comparing subjects against UK reference population (14) 
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3.2 Primary study outcome findings  
As described in Section 2.3.3.1, the primary study outcomes of the PEACH 

study were BMI and waist circumference z-scores. The study was powered to 

produce a group effect for change in BMI z-score 12 months after baseline 

(six months following the completion of the six month intervention and 

following no further program contact). Group effect on BMI z-score and waist 

circumference (WC) z-score according to intervention (six month time point) 

and maintenance (12 month time point) effects were determined via 

ANCOVA and undertaken using intention to treat analysis and per protocol 

analysis are presented below. The intervention and maintenance effects of 

the PEACH program on BMI and WC z-scores are now presented, followed 

by a discussion of these findings. 

 

3.2.1 Intervention effect (baseline – six months) 

3.2.1.1 Intention to treat analysis 
Univariate ANCOVA was conducted for all subjects with measures at six 

months post-baseline (at the conclusion of the intervention) (BMIz: n=136, 

HL: 70, HL+P: 66.  WCz: n=135, HL: 70, HL+P: 65). There were no 

significant differences in baseline z-scores between the full study sample 

(n=169) and the samples for these models (BMIz: p=0.89, WCz: p=0.10).  

 

Preliminary analysis and model building to conduct ANCOVAs for BMI and 

WC z-scores resulted in final models that both included baseline z-score 

(BMI or WC) and age; site, group and gender and the interaction between 

group and gender. The BMI z-score model detected significant differences 

between group (p=0.005), gender (p=0.001) and site (p=0.01) at the six 

month time point (Table 3.5). The only significant difference observed in the 

WC z-score model was for gender (p=0.004) (Table 3.5). As the group by 

gender interaction was not significant in either model, this effect of gender is 

independent of the effect of group, signalling that boys responded better to 

the intervention than girls with respect to both primary outcome indicators. 

For BMI z-score only, the Sydney site subjects responded better to the 
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intervention than the Adelaide site sample. As expected, baseline z-scores 

also had a significant effect on the six month z-scores, so that for every unit 

increase in z-score at baseline, the six month value increased by 1.11 and 

0.96 for BMI and waist circumference respectively (both p<0.001). 

 

Both groups demonstrated a significant reduction in BMI and WC z-scores 

over the first six months of the intervention (Figures 3.2 and 3.3: paired t-test, 

p<0.001 for both groups). The 0-6 month change scores for BMI and WC z-

scores were examined via ANCOVA, and the models included the same 

factors and covariates as the six month models. Adjusted mean change in 

BMI z-score for each of the groups was -0.21 (-8%) for HL and -0.35 (-13%) 

for HL+P (p=0.005). Adjusted mean change in WC z-score for each of the 

groups was -0.29 (-9%) for HL and -0.35 (-11%) for HL+P (p=0.39). Table 3.6 

summarises both these time and group effects over the intervention period 

for both BMI and WC z-scores. 

 

3.2.1.2 Per protocol analysis 
Per protocol analyses were also conducted with children of parents who 

attended at least 75% of scheduled sessions (BMIz: n=72, HL: 37, HL+P: 35; 

WCz: n=73, HL: 38, HL+P: 35). With regards to BMI z-score, the significant 

group and gender differences observed in the intention to treat analysis were 

maintained (p=0.02 and p<0.001 respectively in the per protocol analysis). 

The significant site difference observed in the intention to treat analysis was 

not present and the expected significant effect of baseline BMI z-score 

remained (p<0.001). The results of the intention to treat analysis of the WC z-

score outcome did not change when data were analysed by a per protocol 

analysis. 

 

3.2.2 Maintenance effect (baseline – 12 months) 

3.2.2.1 Intention to treat analysis 
Univariate ANCOVA was conducted with all subjects with measures at 12 

months post-baseline (six months after the conclusion of the intervention and 
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following no further program contact) (BMIz: n=123, HL: 64, HL+P: 59; WCz: 

n=122, HL: 64, HL+P: 58). There were no significant differences in baseline 

z-scores between the full study sample (n=169) and the samples for these 

models (BMIz: p=0.40, WCz: p=0.13). Adjusted model means for BMI and 

WC z-score are shown in Table 3.5. 

 

Preliminary analysis and model building to conduct ANCOVA for each 

outcome resulted in final models that were similar to those at six months. 

Each included baseline z-score (BMI or WC) and age; site, group and 

gender. The 12 month WC z-score model also included the interaction 

between group and gender.  

 

At 12 months post-baseline, the only variable with a significant effect on BMI 

z-score was baseline BMI z-score (p<0.001). For every unit increase in BMI 

z-score at baseline, the 12 month value increased by 1.05. The significant 

differences between group, gender and site observed at six months no longer 

existed (Table 3.5). With regards to WC z-score, the only significant 

difference observed at 12 months was between gender (p=0.04, boys 

responded better than girls) (Table 3.5). As expected, baseline WC z-score 

continued to have a significant effect on WC z-score at 12 months (p<0.001), 

so that for every unit increase in WC z-score at baseline, the 12 month value 

increased by 1.00.  

 

Despite the absence of group differences at the 12 month time point, both 

groups did demonstrate a significant reduction in BMI and WC z-scores from 

baseline (Figures 3.2 and 3.3: paired t-test, p<0.001 for both groups). The 0-

12 month change scores model included the same factors and covariates as 

the six month models for both outcome indicators.  Adjusted mean change in 

BMI z-score for each of the groups was -0.22 (-9%) for HL and -0.31 (-11%) 

for HL+P (p=0.09). Adjusted mean change in WC z-score for each of the 

groups was -0.30 (-10%) for HL and -0.36 (-11%) for HL+P (p=0.41). Table 

3.6 summarises both these time and group effects over the maintenance 

period for both BMI and WC z-scores. 



 

 182 

3.2.2.2 Per protocol analysis 
Per protocol analysis of BMI z-score (n=70, HL: 35, HL+P: 35) conducted 

with children of parents who attended at least 75% of scheduled sessions 

revealed significant gender differences at intervention termination that were 

not observed by the intention to treat analysis (p=0.03). The expected 

significant effect of baseline BMI z-score remained (p<0.001). A per protocol 

analysis of the long term changes in WC z-score (n=69, HL:35, HL+P:34) did 

not show the significant gender differences observed in the intention to treat 

analysis. The significant effect of baseline WC z-score remained however. 
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Table 3.5: Summary of adjusted means of BMI and WC z-scores1 (±SE) for children enrolled in the PEACH study at 
baseline, six and 12 months (Intention to treat analysis) 
 0mth p2 6mth* p3 12mth* p3 
BMI z-score (n=169)  (n=135)  (n=123)   
 

Group 

   HL4 
   HL+P5  

 

(HL=84,HL+P=85) 
2.68±0.07 
2.77±0.06 

 

 
0.38 

 

 

(HL=69,HL+P=66) 
2.52±0.03 
2.38±0.03 

 

 
F(1,128)=8.36 

0.005 

 

(HL=64,HL+P=59) 
2.48±0.04 
2.39±0.04 

 

 
F(1, 117)=2.87 

0.09 
 

 

Gender 
   Males (m) 
   Females (f) 

 

(m=75, f=94) 
2.95±0.06 
2.54±0.07 

 

 
<0.001 

 

 

(m=55, f=80) 
2.37±0.04 
2.53±0.03 

 

 
F(1,128)=11.24 

0.001 

 

(m=52, f=71) 
2.38±0.04 
2.49±0.04 

 

 
F(1, 117)=3.62 

0.06 
 

 

Site 
   Adelaide (A) 
   Sydney (S) 

 

(A=86, S=83) 
2.55±0.07 
2.91±0.06 

 

 
<0.001 

 

 

(A=69, S=66) 
2.51±0.03 
2.39±0.03 

 

 
F(1,128)=6.47 

0.01 

 

(A=67, S=56) 
2.48±0.04 
2.39±0.04 

 

 
F(1, 117)=2.17 

0.14 
 

WC z-score (n=168)  (n=135)  (n=122)  
 

Group 
   HL4 
   HL+P5 

 

(HL=84,HL+P=84) 
3.09±0.07 
3.13±0.06 

 

 
0.72 

 

(HL=70, HL+P=65) 
2.78±0.05 
2.72±0.05 

 

 
F(1,128)=0.75 

0.39 

 

(HL=64, HL+P=58) 
2.77±0.05 
2.72±0.05 

 

 
F(1,122)=0.69 

0.41 
 

 

Gender 
   Males (m) 
   Females (f) 

 

(m=75, f=93) 
3.31±0.07 
2.95±0.06 

 

 
<0.001 

 

 

(m=55, f=80) 
2.64±0.05 
2.85±0.04 

 

 
F(1,128)=8.73 

0.004 

 

(m=52, f=70) 
2.66±0.06 
2.82±0.05 

 

 
F(1,122)=4.17 

0.04 
 

1z-scores calculated by comparing subjects against UK reference population: BMIz (14), WCz (15)   2 Independent t-test  
3 ANCOVA including site, group, gender, baseline age and BMI/WC z-score (and group*gender interaction for the 6mth model). No significant difference 
between baseline BMI or WC z-score of full study sample and model samples at 6mth and 12mth 
4 HL = Healthy lifestyle only intervention arm   5 HL+P = Healthy lifestyle plus parenting intervention arm 

* 6mth = intervention end, 12mth = 6mth after intervention end without further program contact  
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Figure 3.2: Mean BMI z-score1 (±SE) for children enrolled in the PEACH 
study at baseline (n=169), six months (n=135) and 12 months (n=123) 
according to group (healthy lifestyle only (HL) or healthy lifestyle plus 
parenting (HL+P)) 

1z-scores calculated by comparing subjects against UK reference population (14) 
* Significant reduction in BMI z-score over time between 0-6mth (intervention effect) and 0-
12mth (maintenance effect) for both groups (paired t-test, p<0.001 for both groups for both 
time intervals) 
** Significant group difference at 6mth (ANCOVA, p=0.005) 
†n values: baseline: HL=84, HL+P=85, 6mth: HL=69, HL+P=66, 12mth: HL=64, HL+P=59 
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Figure 3.3: Mean WC z-score1 (±SE) for children enrolled in the PEACH 
study at baseline (n=168), six months (n=135) and 12 months (n=122) 
according to group (healthy lifestyle only (HL) or healthy lifestyle plus 
parenting (HL+P)) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1z-scores calculated by comparing subjects against UK reference population (15) 
* Significant reduction in WC z-score over time between 0-6mth (intervention effect) and 0-
12mth (maintenance effect) for both groups (paired t-test, p<0.001 for both groups for both 
time intervals) 
†n values: baseline: HL=84, HL+P=84, 6mth: HL=70, HL+P=65, 12mth: HL=64, HL+P=58 
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Table 3.6: Estimated means of change in BMI and WC z-scores1 from baseline to six months and baseline to 12 months 
according to group allocation for children enrolled in the PEACH study: time and group effects 
 0-6mth Time effect 

p2 

Group effect 

p3 

0-12mth Time effect 

p2 

Group effect 

p3 

BMI z-score (n=135)   (n=123)   

 

Group 

   HL4 

   HL+P5  

 

(HL=69,HL+P=66) 

-0.21 (-8%) 

-0.35 (-13%) 

 

 

p<0.001 

p<0.001 

 

 

0.05 

 

 

(HL=64,HL+P=59) 

-0.22 (-9%) 

-0.31 (-11%) 

 

 

p<0.001 

p<0.001 

 

 

0.09 

WC z-score (n=135)   (n=122)   

 

Group 

   HL4 

   HL+P5 

 

(HL=70,HL+P=65) 

-0.29 (-9%) 

-0.35 (-11%) 

 

 

p<0.001 

p<0.001 

 

 

0.39 

 

(HL=64, HL+P=58) 

-0.30 (-10%) 

-0.36 (-11%) 

 

 

p<0.001 

p<0.001 

 

 

0.41 

 
1z-scores calculated by comparing subjects against UK reference population: BMIz (14), WCz (15) 
2 paired t-test 
3 ANCOVA including site, group, gender, baseline age and BMI/WC z-score  
4Healthy lifestyle only intervention arm    
5 HL+P = Healthy lifestyle plus parenting intervention arm 

 



 

 187 

3.2.3 Discussion of primary outcome findings  

Examination of the BMI z-scores at six months via ANCOVA revealed 

significant main effects of group (p<0.005), gender (p<0.001) and site 

(p<0.01). The main effects of gender and site occurred independently of 

group signalling that they existed equally between the groups and did not 

impact upon the group effect. ANCOVA modelling of WC z-score at six 

months revealed a main effect only for gender (p=0.004). Therefore, boys 

responded better than girls to the intervention with respect to both BMI and 

WC z-score. 

 

The significant main effect of group for BMI z-score at six months signalled 

that HL+P group had significantly lower values than the HL group at this time 

point (p<0.005, Table 3.5), indicating that the addition of parenting skills 

training improved the short-term effectiveness of a family-focussed child 

weight management program to reduce BMI z-score in overweight 5-9 year 

old pre-pubertal children. The difference in WC z-scores between the groups 

at this time point however was not statistically significant (p=0.39, Table 3.5).  

 

Cross sectional examination of the 12 month data by ANCOVA modelling 

found only a significant main effect of gender in the WC z-score model 

(p=0.04, Table 3.5). However, it is worth noting that the 12 month group 

difference for BMI z-score approached significance (p=0.09, Table 3.5). 

 

The significant effect of site was observed at the six month time point only for 

BMI z-score (p<0.01), indicating that Sydney children responded better than 

Adelaide children with regards to this outcome. Per protocol analyses saw 

the disappearance of this significant site effect and did not alter any of the 

other findings of the intention to treat analyses.  

 

A significant gender effect observed at the six month time point for both 

anthropometric indicators (BMI z-score: p=0.001, WC z-score: p=0.004) 

persisted through to 12 months only for WC z-score (p=0.04) (BMIz: p=0.06). 

This finding suggests that boys experienced greater reduction in BMI and 
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WC z-scores than girls during the intervention period, which remained during 

the maintenance period for WC z-score only. This is discussed in more detail 

below. 

 

Despite the lack of group differences, significant reductions in BMI- and WC 

z-scores were observed within both groups during the six month intervention 

period and these were maintained to 12 months following no further program 

contact (paired t-tests: 0-6mth p<0.001, 0-12mth p<0.001, all for both 

parameters and both groups, Figures 3.2 and 3.3 and Table 3.6). These 

patterns represent a stabilisation of the z-score reductions observed during 

the first six month intervention period, signifying successful maintenance of 

adiposity reduction equally in both groups during a period of no program 

contact. There was a decrease in the percent of obese children but this was 

not significantly different between time points or study groups (Table 3.7). 

 

Table 3.7: Weight status1 of children enrolled in the PEACH study at 
baseline, six and 12 months: frequency (% of total sample at each time 
point) 

 0mth 

(n=169) 

6mth 

(n=135) 

12mth 

(n=123) 

Healthy weight range 

     Full sample 

     HL 

     HL+P 

Overweight 

     Full sample 

     HL 

     HL+P 

Obese 

     Full sample 

     HL 

     HL+P 

 

0 

0 

0 

 

39 (23%) 

26 (15%) 

13 (8%) 

 

130 (77%) 

58 (34%) 

72 (43%) 

 

6 (4%) 

3 (2%) 

3(2%) 

 

51 (38%) 

25 (19%) 

26 (19%) 

 

78 (58%) 

41 (30%) 

37 (27%) 

 

5 (4%) 

3 (2%) 

2 (2%) 

 

43 (35%) 

20 (16%) 

23 (19%) 

 

75 (61%) 

41 (33%) 

34 (28%) 
1 Weight status calculated by comparing subject BMI against age- and  
gender-specific BMI cut points (11) 
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Interpretation of findings 

The absence of a significant effect of group on the primary study outcomes of 

BMI and WC z-score at the 12 month time point  may be due to i) absence of 

additional value in parenting skills ii) limitations of parenting component iii) 

inadequate long term support, iv) inadequate power, v) lack of difference in 

group interventions, vi) inappropriate primary outcomes. These possibilities 

are outlined in more detail below. 

 

Absence of additional value in parenting skills 

The absence of long term group differences in primary outcomes may 

suggest that the addition of parenting skills training provides no additional 

value to a parent-led, family focussed healthy lifestyle intervention for the 

management of overweight in 5-9 year old children. This conclusion is not 

supported by clinical practice guidelines (as presented in Section 1.2.4) 

which recognise the importance of incorporating parental involvement and 

behaviour modification in child weight management strategies. Furthermore, 

surveys conducted with Australian dietitians in 1997 and 2002 highlighted 

that many do not feel well prepared to manage overweight and obese clients, 

particularly children (286) (287). Lack of training in specialist counselling 

skills was cited as a limitation to their capacity to work in the area. Acquiring 

expertise in parenting skills may provide dietitians with a useful age-

appropriate child behaviour modification approach to address family lifestyle 

and weight-related behaviours (288). 

 

In summary, the disappearance of the significant group difference observed 

at the six month time point (p=0.005) suggests that perhaps the type and 

duration of the parenting support provided in the HL+P arm were 

inappropriate/inadequate to produce a sustained and significant group 

difference. Although the group difference at the 12 month time point was not 

significant, it did approach significance at the p=0.09 level. 

 

Limitations of parenting component  

Parenting skills training was added to a parent-led, family focussed healthy 

lifestyle intervention to determine if the promotion of parental self-
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management and competence resulted in greater reductions in BMI z-score 

of children, and improved maintenance. The study extended the work of 

Golan by recognising parents as the exclusive agents of change (163) and 

examined further the type of support required to up-skill parents in this role.  

 

The Triple P® was selected as the parenting skills training component of the 

RCT as it is an extensively evaluated parenting intervention that has 

displayed good generalisability and provides standardised training 

internationally (241). The program offers five levels of intervention on a tiered 

continuum of increasing strength and narrowing reach. Level 4 Triple P® was 

selected as the parenting skills component of the RCT as it can be delivered 

in a group format. This level of intervention is described as an intensive 

training “typically targets parents of children with more severe behaviour 

problems, such as aggressive or oppositional defiant behaviour or conduct 

problems” (289). The PEACH study parents were not enrolling in the program 

to address such issues and were seeking assistance with behaviour 

modification rather than behaviour management, suggesting that the 

strategies promoted by Triple P® were not perceived as relevant by them. At 

present, the creators of Triple P® are developing a “Lifestyle Triple P®” which 

will specifically target health and weight behaviours. This work is currently 

unpublished, however its contribution towards the effective management of 

childhood overweight warrants further investigation. Growing evidence exists 

in the adult literature that education and supportive interventions directed at 

helping individuals to change risky behaviours or become better self 

managers improve outcomes across a range of chronic illnesses (290). 

 

Inadequate long term support 

It was hypothesised that the HL+P group would be better equipped to 

maintain healthy lifestyle and anthropometric changes as a result of receiving 

parenting skills training that promoted self-management. Perhaps these self-

management skills should have been strengthened through the provision of 

on-going support, for example via booster sessions to more closely mirror a 

true chronic disease self-management model. This potential limitation of the 
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study is discussed in more detail in Section 6.4 and the need to recognise 

overweight as a chronic disease is discussed further in Section 6.7.2.  

 

Inadequate power 

Despite achieving the calculated sample size, it is possible that the study was 

underpowered to show statistically significant differences between the 

intervention arms. This is discussed in more detail in Section 6.4. 

 

Lack of difference in group intervention 

It is possible that the group interventions were too similar, resulting in 

changes that were not statistically significantly different from each other. As 

discussed in Section 2.2, the key differences between the intervention arms 

were the presence of the parenting skills training program and following from 

this, the style in which the nutrition component sessions were delivered. It is 

possible that these theoretical differences were not powerful enough to 

produce differences in lifestyle behaviours between the groups, thus failing to 

illicit statistically different anthropometric outcomes.  

 

This possibility was eliminated following the audit of session tape-recordings 

confirming that the differences between group sessions were upheld between 

facilitators and across both sites. It may be that the content and concepts 

regarding family food management included in the healthy lifestyle sessions 

in both study arms were too similar to parenting concepts promoted in the 

HL+P arm, thereby reducing the differences between the groups. The 

inclusion of generic family-focussed healthy lifestyle tips in Healthy Lifestyle 

Session 5 (Table 2.1) may have triggered parents in both groups to alter the 

way they managed their child’s lifestyle behaviours. Specifically the concept 

of “division of responsibility” introduced by Satter (in which the parent is 

responsible for what food is provided, and the child is responsible for 

deciding how much is eaten (291)) may have contaminated the intervention 

arms. This is an approach that she applies generally for children from birth to 

adolescence and specifically for weight management  (292). Inclusion of this 

concept may have significantly altered the way in which parents in both 
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intervention arms managed their children’s eating behaviours and overridden 

the differences produced by the parenting component alone.  

 

Inappropriate primary outcomes 

An alternative explanation for the lack of group difference at the 12 month 

time point may be that the primary outcomes selected to determine 

effectiveness were not sensitive enough/appropriate to detect the differences 

occurring as a result of the intervention. The need to consider primary 

outcomes that are meaningful to both participants and researchers is 

discussed in Section 6.7.3. 

 

Gender effect 

At baseline, boys displayed significantly greater age and gender specific 

measures of weight, BMI and WC than girls (Table 3.3). This difference 

supports previous findings that mothers do not recognise overweight in their 

sons as readily as they do in their daughters (284) (293).  

 

Over the duration of the study, boys recorded greater reductions in primary 

outcome indicators than girls during both the intervention (BMI and WC z-

scores: p=<0.001 and 0.004 respectively) and maintenance periods (WC z-

score only, p=0.04) (Table 3.5). This was a phenomenon also displayed by 

the pilot study sample (191), identified during the time of the delivery of the 

PEACH intervention. In anticipation of this, randomisation was stratified by 

gender and all children were pre-pubertal at time of enrolment (which was 

maintained as verified by re-assessment at subsequent measurement 

sessions). This ensured equivalent energy and nutrient requirements and an 

assumed absence of gender-specific differences in growth and development. 

The study however was not powered to account for different gender 

responses to the intervention.  

 

The gender differences in BMI and WC z-score responses may be explained 

by the greater degree of overweight at baseline observed in boys compared 

with girls. An equal amount of absolute weight loss will translate to a greater 

reduction in z-score for individuals with baseline values lying at the more 
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extreme end of the distribution tail (204). Children displaying greater baseline 

levels of overweight have been shown to display greater mean BMI z-score 

reductions following treatment in previous studies (294) (295). 

 

The effect of gender on the effectiveness of child weight management 

interventions has been examined by only four other studies (296) (215, 295) 

(294), and the PEACH pilot study (191). Sabin et al (294) set out specifically 

to determine which factors are associated with successful outcome in a child 

weight management program. The UK service was hospital based and 

patients were aged from 2.2-17.8 years (mean age=11.7y, n=137). They 

found that, although not significant, boys responded better than girls. This 

was also observed in a study by Epstein et al in the US which compared 

responses of boys and girls randomised to a diet and behaviour intervention 

with varying physical activity recommendations (age range=8-12y, n=56) 

(296). Boys also responded better than girls in the PEACH pilot study (191). 

In contrast, a Finnish group (215) found that girls responded better than boys 

to their six month group intervention (mean age=8y, n=70) and a German 

group (295) found no effect of gender when analysing the results from their 

one year outpatient intervention (mean age=10.5y, n=170). 

 

The varying gender effects may represent physiological, environmental or 

societal differences. Given the wide range of countries and settings that 

previous studies reporting these differences have been implemented in, the 

gender differences may also be related to contextual factors affecting 

intervention delivery. Furthermore, recent Australian data show that truncal 

adiposity is increasing more rapidly for girls than for boys (297), which may 

suggest that forces external to the intervention make it more difficult for girls 

to reduce adiposity than boys. In conclusion, as gender effects are being 

observed more commonly in child weight management programs, 

consideration must be given to tailoring intervention design, delivery and 

analysis to address these different responses. 
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Relevance to the literature 

Comparison of the intervention and maintenance effects of the PEACH study 

on these anthropometric outcomes is limited to previously reported studies 

that report comparable outcomes over similar time periods. As outlined in 

Section 1.2, the average follow up period for studies investigating the 

effective management of childhood overweight is considerably less than the 

12 months reported by PEACH and many only report findings at the 

intervention end-point. Furthermore, as outlined in Section 1.3.3.2, only one 

identified paper investigating the role of and support required for parents 

managing their children’s overweight reported BMI z-score as an outcome 

indicator (190). A broader search of studies examining the effectiveness of 

interventions to treat childhood overweight  as defined by change in BMI z-

score to at least 12 months post-baseline, but without a specific focus on the 

role of parental support/involvement identified a further 5 interventions (170) 

(171) (191) (215) (295). The design and results of these studies are 

summarised in Table 3.8. 
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Table 3.8: Key design characteristics and findings of interventions for the management of overweight in pre-pubertal 
children using BMI z-score to measure effectiveness to at least 12 months post-baseline 
Publication 
details 

Sample and  
study design 

z-score reference 
population 

Intervention 
duration 

Follow up 
duration 

Key findings 

Reinehr et 
al 2007 
(295) 

n=170 clinic patients 
n at 12mth=151 
Age=6-16y (mean=10.5) 
 
Clinic cohort, screened for motivation 
(non-RCT, no sample size calculated) - 
follow-up of patients attending the 
“Obeldicks” program, based on exercise, 
nutrition education and behaviour therapy 
 
ITT analysis conducted 

German reference 
population 

12mth 4yr post-
baseline 

Mean baseline BMIz (95% CI): 2.54 (2.46-2.62) 
 
Mean reduction in BMIz (95% CI) at 12 months post-baseline: 
0.41 (0.37-0.46) 
 
Significant reduction (p<0.001) in BMIz in first 3mth of 
intervention only 
 
Gender effect examined - none detected 
 
Baseline BMIz associated with change in BMIz at 4y – more 
obese children had greater reduction 

Kalavainen 
et al 2007 
(215)  

n=70  
n at 12mth:  
“routine”=35, “group”=34 
Age=7-9y (mean=8.1) 
 
RCT, randomised to either: 
- routine counselling: 2 individual 
appointments for the child (+/- parent(s)) 
- family-based group treatment:15 
sessions for children and parents 
 
ITT analysis conducted  
Sample size calculated 

UK reference 
population 

6mth 12mth 
post-
baseline 

Mean baseline BMIz (sd): 
- routine program: 2.5 (0.6) 
- group program: 2.6 (0.6) 

 
Mean reduction in BMIz (sd) at 12mth post-baseline: 

- routine program: -0.1 (0.3) 
- group program: -0.2 (0.3) 

 
Group program more effective 
 
Gender effect examined - girls performed better than boys 

Golley et al 
2007 (191) 

n=111 
n at 12mth: P+DA=31, P=29, WLC=31 
Age=6-9y (mean=8.2) 
 
RCT, randomised to either: 
1. Parent skills training + diet and activity 
information (P+DA) 
2. Parent skills training only (P) 
3. Wait list control (WLC) 

UK reference 
population 

6mth 12mth 
post-
baseline 

Mean baseline BMIz (sd) / WCz (sd): 
- P+DA: 2.74 (0.58) / 3.27 (0.73) 
- P:2.76 (0.58) / 3.20 (0.67) 
- WLC: 2.75 (0.39) / 3.14 (0.56) 

 
Mean reduction in BMIz (sd)/WCz (sd) at 12mth post-baseline: 

- P+DA: -0.24 (0.43) / -0.31 (0.53) 
- P: -0.15 (0.47) / -0.17 (0.50) 
- WLC: -0.13 (0.40) / -0.02 (0.58) 
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ITT analysis conducted 
Sample size calculated 

 
All groups showed significant reduction in BMIz over 12mth, 
and WCz fell significantly in the P+DA and P groups 
 
Gender effect examined – boys performed better than girls  

Golan et al 
2006 (190) 

n=32 
n at 18mth: PO=31, P+C=29, WLC=31 
Age=6-11y (mean~8.7) 
 
RCT 
 
Randomised to either: 
1. Parent Only group (PO) 
2. Parent + Child group (P+C)  
 
Sample size calculated 
ITT analysis conducted 

UK reference 
population 

6mth 12 mth 
post-
interventio
n end ie. 
18mth 
post-
baseline 

Mean baseline BMIz (sd not given): 
- PO: 2.00 
- P+C: 2.10  

 
Mean reduction in BMIz (sd not given) at 18mth post-baseline: 

- PO: -0.40 
- P+C: -0.10 

 
PO group showed significantly greater reduction in BMIz than 
P+C at 18mth post-baseline 
 
Gender effect examined – none detected 

Epstein et 
al 2000   
(170) 

n=67 
Mean age=10.3y 
 
Randomised to either: 
1. Problem solving to parent and child 
2. Problem solving taught to child 
3. Standard family based treatment 
 
Did not conduct ITT analysis 

US reference 
population 

6mth 24mth 
post-
baseline 

Mean baseline BMIz (sd): 2.7 (0.9) 
 
Change scores not published 
 
Addition of problem-solving did not add to treatment 
effectiveness of standard family-based treatment 
 
Gender effect not examined 

Goldfield et 
al 2001 
(171) 

n=31 
n at 12mth=24 
 
Age=8-12y (mean~10) 
 
RCT to determine relative cost-
effectiveness of 2 different modes of 
treatment delivery: 
- Mixed treatment: group and one-to-one 
- Group treatment only 
 
Did not conduct ITT analysis 

US reference 
population 

~6mth 12mth 
post-
baseline 

Mean baseline BMIz (sd): 
- mixed treatment: 3.0 (1.2) 
- group treatment: 2.7 (0.6) 

 
Mean reduction in BMIz (sd) at 12mth post-baseline (for full 
sample only): -0.64 (0.63) 
 
Significant reduction in BMIz seen for both groups but no 
difference between them 
 
Gender effect not examined 
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The studies included in this table all provide follow-up data to at least 12 

months post-baseline. The findings from Golan et al report follow-up data at 

12 months post-intervention end, which is actually 18 month post-baseline 

(190). Unfortunately, the authors did not report the standard deviation scores 

of the change in BMI z-score over this time period, so cannot be graphed for 

comparison to the PEACH study. In addition, Epstein et al only reported 

mean values at six and 12 months post-baseline, not the change scores. A 

group in the UK is examining effects of a nine week child centred weight 

management intervention at 6 months post-baseline (298). The study is 

including BMI z-score and WC z-score as outcome variables, however due to 

the limited follow-up period of this study it was not included in this table for 

comparison to the PEACH findings.  

 

The characteristics of the PEACH study sample (mean age: 8.2±1.2y, mean 

baseline BMI z-score: 2.7±0.6) are comparable to those of the six studies 

presented in Table 3.8 (age ranges: 6-16y, baseline BMI z-score ranges: 

2.54-2.75). However, the PEACH study has a larger sample size than any of 

the RCTs and was based on a power calculation (reported only for two of the 

other studies (191) (215)). Meta-analysis is not possible due to the variations 

in study design, interventions, samples and outcomes reported. Instead, 

values from two of the studies presented in Table 3.8 (191) (215) which 

permitted calculation of mean change in BMI z-score (±SE) over 12 months 

(dependent on reporting of group sample sizes and standard deviations) 

have been graphed to illustrate where the findings from the PEACH study “fit” 

in the literature (Figure 3.4). The findings from the studies by Reinehr et al 

(295) and Goldfield et al (171) are also illustrated, however these papers 

reported 12 month changes in BMI z-score for full samples only due to their 

design (non-RCT) and method of reporting, respectively. In addition, the 

Reinehr sample was admitted to the clinic only if they “proved their 

motivation” to be involved, potentially explaining the pronounced treatment 

effect (295). 
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Figure 3.4: Size effects of interventions testing the effectiveness of 
parenting support for the management of overweight in childhood 

 
* Refer to Table 3.8 for full study details 

1 Reinehr et al (295): non-RCT – subjects attended 12m out-patient intervention based on 
physical activity, nutrition education and behaviour therapy 
2 Kalavainen et al (215): RCT -  Gp 1=Routine group, Gp 2=Family-based group treatment 
3 Goldfield et al (171): RCT - provided mean change for full sample only 

4 Golley et al (191): RCT - Gp 1=parenting + healthy lifestyle, Gp 2=parenting only, Gp 3: 
WLC 

5 PEACH RCT: Gp 1=healthy lifestyle + parenting, Gp 2=healthy lifestyle only 

 

Figure 3.4 illustrates the effect size the PEACH had on subjects’ BMI z-

scores. This suggests the findings surpassed those achieved in the pilot 

study and also appear greater than those reported for both groups in the 

Finnish study. The content and approach in Group 1 of the PEACH study and 

its pilot by Golley et al (191) were quite similar. 
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3.3 Secondary study outcome findings 

The findings for each of the secondary outcomes of health-related quality of 

life, body size dissatisfaction and linear growth are now detailed. A 

discussion of these finding is then presented. 

3.3.1 Health-related quality of life 

As outlined in Section 2.3.3.1, health-related quality of life (HRQoL) as 

measured by the PedsQL™4.0 was included as an outcome of the PEACH 

RCT. This outcome gives an indication of the potential benefits of 

involvement with respect to broader health outcomes and also to assure that 

no harm is associated with the intervention. The study was not designed or 

powered to bring about significant group differences in HRQoL, therefore the 

majority of the results discuss the changes over time of the whole sample, 

according to child and parent reports of HRQoL. This method of analysis is 

also appropriate since both groups participated in a weight management 

program. 

 

The residuals from the ANCOVA models were normally distributed, so 

parametric statistics were used to describe the baseline characteristics of the 

sample. At baseline, parents consistently reported their child’s HRQoL to be 

lower than their child perceived it to be on all three scales of the Peds 

QL™4.0 (p�0.01 for all three measures).  Table 3.9 presents these 

differences and also those identified for children and parents according to 

gender, site and child weight status  

 

There were no differences in child or parent reports according to group at 

baseline indicating the randomisation to have been effective.  
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Table 3.9: Baseline mean±SD health-related quality of life scores1 for children (C) and parents (P) enrolled in the  
PEACH study  
 Psychosocial 

Child 
Psychosocial 

Parent 
p2 Physical 

Child 
Physical 
Parent 

p2 
 

Total 
Child 

Total 
Parent 

p2 

 
Full sample 
 

(n=167) 
70.4±17.5 

 

(n=160) 
66.92±15.10 

 

 
0.01 

 

 
77.7±16.1 

 

 
70.2±17.9 

 

 
<0.001 

 

 
73.0±15.7 

 

 
68.1±14.5 

 

 
<0.001 

 
 

Group 
   HL 
   HL+P 
 

 

 
(HL=83,HL+P=84) 

68.6±19.0 
71.6±15.7 

 

 

 
(HL=77,HL+P=83) 

68.2±17.1 
65.7±12.9 

 

 
 

C: 0.28 
P: 0.31 

 

 
 

77.0±16.6 
78.9±15.2 

 

 
 

71.9±19.0 
68.6±16.6 

 

 
 

C: 0.44 
P: 0.24 

 

 
 

71.6±16.7 
74.1±14.4 

 

 
 

69.4±16.4 
66.7±12.4 

 

 
 

C: 0.29 
P: 0.24 

 

 

Site 
   Adelaide (A) 
   Sydney (S) 
 

 

(A=85, S=82) 
72.9±16.5 
67.2±17.9 

 

(A=82, S=78) 
67.6±14.5 
66.2±15.7 

 

 
C: 0.04 
P: 0.57 

 

 
80.0±16.9 
76.0±14.5 

 

 
72.5±18.0 
67.7±17.5 

 

 
C: 0.10 
P: 0.09 

 

 
75.3±15.4 
70.3±15.4 

 

 
69.3±14.4 
66.7±14.5 

 

 
C: 0.04 
P: 0.27 

 

Gender 
   Males (m) 
   Females (f) 
 

 

(m=75, f=92) 
66.2±17.8 
73.3±16.4 

 

 

(m=72, f=88) 
65.8±14.1 
67.8±15.8 

 

 

 
C: 0.009 
P: 0.41 

 

 

 
75.0±17.8 
80.5±13.7 

 

 

 
70.5±18.2 
69.9±17.6 

 

 

 
C: 0.30 
P: 0.82 

 

 

 
69.3±16.4 
75.8±14.3 

 

 

 
67.4±13.6 
68.5±15.2 

 

 

 
C: 0.007 
P: 0.65 

 
  

Weight Status3 
   Overweight (ow) 
   Obese (ob) 
 

 

(ow=39, o=128) 
74.5±14.7 
68.8±18.0 

 

(ow=38, o=122) 
72.3±13.8 
65.2±15.1 

 

 
C: 0.07 
P: 0.01 

 

 
81.0±12.8 
77.1±16.6 

 

 
76.0±15.5 
68.4±18.2 

 

 
C: 0.12 
P: 0.02 

 

 
76.7±13.2 
71.7±16.1 

 

 
73.6±13.1 
66.3±14.5 

 

 
C:0.08 

P:0.006 
 

Group 
   HL 
   HL+P 
 

 
(HL=83,HL+P=84) 

68.6±19.0 
71.6±15.7 

 
(HL=77,HL+P=83) 

68.2±17.1 
65.7±12.9 

 
 

C: 0.28 
P: 0.31 

 
 

77.0±16.6 
78.9±15.2 

 
 

71.9±19.0 
68.6±16.6 

 
 

C: 0.44 
P: 0.24 

 
 

71.6±16.7 
74.1±14.4 

 
 

69.4±16.4 
66.7±12.4 

 
 

C: 0.29 
P: 0.24 

1 Health-related quality of life scores measured using the Peds QL 4.0 (251) where a higher score indicates a better quality of life 

2 Independent t-test, significant differences presented in bold font (p<0.05) 
3 Weight status calculated for a) children: by comparing subjects BMI against age- and gender-specific BMI cut offs (11) and b) parents: by using the WHO 
definition for overweight (25�BMI�30) and obesity (BMI�30) (4) 
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3.3.1.1 Child-report  
Baseline health-related quality of life 

An examination of only the child-reported HRQoL measures at baseline 

revealed significant differences between gender and site for the psychosocial 

sub-score (p=0.009 and 0.04 respectively) and the total score (p=0.007 and 

0.04 respectively) (see Table 3.9). Males scored significantly lower than 

females on these scores, and the Sydney sample scored significantly lower 

than the Adelaide sample. There were no significant differences between 

obese and overweight children for any of the measures of HRQoL. 

 

There were no baseline differences between groups for any of the child-

reported measures of HRQoL, indicating that the randomisation successfully 

controlled for these baseline differences. 

 

Health-related quality of life between groups and over time 

Examination of the three measures of HRQoL at the six and 12 month time 

points via a refined ANCOVA model adjusted for site, group, gender, weight 

status, age, baseline HRQoL measure and various interactions between 

these did not reveal any group differences. This indicates that children from 

either group did not differ significantly in their self-reported HRQoL at any of 

the time points.  

 

As a full sample, there were no significant changes in child reported HRQoL 

from 0-6mth (n=133), however significant improvements were observed for 

the psychosocial sub-score and the total score over the 0-12 month time 

interval (paired t-test, p=0.01 and 0.02 respectively) (n=116) (Table 3.10).  

 

There were no significant differences in any of the baseline HRQoL scores 

between the full study sample (n=167) and the reduced samples at six and 

12 months. 



 

 202 

3.3.1.2 Parent-report 
Baseline health-related quality of life 

An examination of the parent-reported HRQoL measures at baseline 

revealed significant differences only between the parents of overweight and 

obese children (Table 3.9). Parents of obese children scored significantly 

lower than overweight children for all measures of HRQoL (p�0.02 for all). 

Unlike the child-reported measures, there were no significant differences 

between child gender or study site for parent-reported measures of HRQoL. 

 

There were no baseline differences between groups for any of the parent-

reported measures of HRQoL, indicating that the randomisation successfully 

controlled for these baseline differences. 

 

Health-related quality of life between groups and over time 

Examination of the three measures of HRQoL at the six and 12 month time 

points via a refined ANCOVA model adjusted for site, group, gender, weight 

status, age, baseline HRQoL measure and various interactions between 

these did not reveal any group differences. This indicates that parents from 

either group did not differ significantly in the degree to which they reported 

their children’s HRQoL at the six and 12 month time points. 

 

As a full sample, there were significant increases in all parent scores of child 

HRQoL from 0-6mth (n=125) (paired t-test, p<0.01 for all three) and from 0-

12months (n=110) (paired t-test, p<0.001 for all three) (Table 3.10). As a 

result, by the six month time point the significant differences observed 

between all the child and parent baseline scores remained only for the 

physical (p=0.001) and total (p=0.05) sub-scores. By 12 months, there were 

no significant differences between the parent and child scores.  

 

There were no significant differences in any of the baseline HRQoL scores 

between the full study sample (n=160) and the reduced samples at the six 

and 12 month time points. 
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Table 3.10: Mean±SD health-related quality of life scores1 for children (C) and their parents (P) enrolled in the PEACH 
study at baseline, six months and 12 months (Intention to treat analysis) 
 0mth 

(C: n=167, P: n=160) 

6mth* 
(C: n=133, P: n=128) 

p2 12mth* 
(C: n=116, P: n=110) 

p3 

 

Child self report 

   Total score 

   Psychosocial Summary 

   Physical Summary 

 

 

73.0±15.7 

70.4±17.5 

77.7±16.1 

 

 

 

74.5±15.4 

72.0±17.1 

79.1±15.3 

 

 

 

0.57 

0.62 

0.59 

 

 

 

76.1±15.9 

74.2±17.5 

79.8±15.7 

 

 

 

0.02 

0.01 

0.17 

 

 

Parent-proxy report 

   Total score 

   Psychosocial Summary 

   Physical Summary 

 

 

 

68.1±14.5 

66.9±15.1 

70.2±17.9 

 

 

72.0±13.8 

71.0±14.1 

74.0±16.7 

 

 

<0.001 

<0.001 

0.003 

 

 

75.0±12.7 

73.4±13.2 

78.0±16.0 

 

 

<0.001 

<0.001 

<0.001 

1 Health-related quality of life scores measured using the Peds QL 4.0 (251) where a higher score indicates a better quality of life 
2 Paired t-test 0-6mth. No significant difference between baseline HRQoL scores of full study sample and model sample at 6mth (n=132). 
3 Paired t-test 0-12mth. No significant difference between baseline HRQoL scores of full study sample and model sample at 12mth (n=116). 
* 6mth = intervention end, 12mth = 6mth after intervention end without further program contact 
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3.3.1.3 Comparison of the Health Related Quality of Life of the 

PEACH sample to an Australian community sample 

The HRQoL of PEACH subjects was also compared to a community sample 

of Australian children (32). Overweight and obese PEACH subjects and 

healthy weight children at six and 12 months were compared with the 

equivalent weight status children in the Williams et al sample (Table 3.11). 

 

There were no significant differences between PEACH study children and 

community children of the same weight status for any of the domains of 

HRQoL at any of the time points (Table 3.11). However, when parent proxy 

reports from the PEACH study were compared with those from the 

community a number of significant differences were noted.  

 

At baseline, parents of overweight and obese PEACH children scored 

significantly lower than their counterparts in the community sample on most 

of the HRQoL domains (Table 3.11). At six months, this difference existed 

only for the total score and by 12 months, there were no significant 

differences between the PEACH sample and the community sample (Table 

3.11 and Figure 3.5). This finding is discussed further in the Section 3.3.4. 
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Table 3.11: Mean±SD health-related quality of life scores1 for children and their parents enrolled in the PEACH study 
according to child weight status2 at baseline, six months and 12 months compared with an Australian community sample 
of 9-12 year olds3  

Child self-report Parent-proxy report  
n Psychosocial Physical Total n Psychosocial Physical Total 

Australian community sample3 
 
Full sample 
   HWR 
   Overweight  
   Obese  
 

 
1 456 
1 099 
294 
63 

 
 

77.7±14.1 
77.0±14.0 
72.1±14.1 

 
 

85.7±12.4 
83.5±13.0 
77.5±17.9 

 
 

80.5±12.2 
79.3±12.8 
74.0±14.2 

 
1 456 
1 099 
294 
63 

 
 

77.6±14.5 
76.1±14.4 
73.9±15.3 

 
 

87.8±14.3 
82.6±17.2 
76.3±17.6 

 
 

83.1±12.5 
80.8±13.6 
75.0±14.5 

PEACH sample 
 
Baseline 
   HWR4 
   Overweight 
   Obese 
 
6mth* 
   HWR4 
   Overweight 
   Obese 
 
12mth* 
   HWR4 
   Overweight 
   Obese 
 

 
167 
n/a 
39 

128 
 

132 
6 

50 
76 

 
116 

5 
38 
73 

 
 

n/a 
74.5±14.7 
68.8±18.0 

 
 

85.3±10.6 
73.8±14.9 
69.7±18.4 

 
 

84.7±6.6 
74.4±17.7 
73.3±17.8 

 
 

n/a 
81.0±12.8 
77.1±16.6 

 
 

88.5±8.5 
81.9±13.1 
76.6±16.6 

 
 

90.0±6.4 
81.2±14.2 
78.4±16.6 

 
 

n/a 
76.7±13.2 
71.7±16.1 

 
 

86.5±8.0 
76.6±13.2 
72.1±16.7 

 
 

86.5±6.1 
76.8±15.6 
75.0±16.4 

 
160 
n/a 
38 

122 
 

125 
6 

49 
70 

 
110 

5 
39 
66 

 
 

n/a 
72.3±13.8 
65.2±15.1 

 
 

70.6±10.8 
72.9±12.6 
69.0±15.0 

 
 

73.0±4.3 
77.7±12.7 
70.9±13.3 

 
 

n/a 
76.0±15.5 
68.4±18.2 

 
 

80.7±16.0 
81.9±13.1 
71.5±18.2 

 
 

88.8±8.4 
81.9±13.4 
74.9±17.0 

 
 

n/a 
73.6±13.1 
66.3±14.5 

 
 

74.1±11.8 
74.1±11.8 
69.9±15.0 

 
 

78.5±5.2 
79.2±11.2 
72.3±13.3 

1Health-related quality of life scores measured using the Peds QL 4.0 (251) 
2 Weight status calculated by comparing subjects BMI against age- and gender-specific BMI cut-off (11) 

3 n=1 456, HWR4: n=1099, overweight: n=294, obese: n=63 (32) 
4 HWR = healthy weight range *6mth = intervention end, 12mth = 6mth after intervention end without further program contact  
PEACH values in bold indicate significant difference from Williams sample (independent t-test, p<0.005) 
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Figure 3.5: Parent-proxy health-related quality of life total score1 for 
children enrolled in the PEACH study according to child weight status2 
at baseline, six months and 12 months relative to parent-proxy scores 
from an Australian community sample of 9-12 year olds3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 Health-related quality of life scores measured using the Peds QL 4.0 (251) 
2 Weight status calculated by comparing subjects BMI against age- and gender-specific BMI 
cut-off (11) 

3 n=1 456 (HWR4: n=1099, overweight: n=294, obese: n=63) (32) 

4 HWR = healthy weight range 
† Baseline n=160 (overweight=38, obese=122), 6mth n=125 (HWR=6, overweight=49, 
obese=70), 12mth n=110 (HWR=5, overweight=39, obese=66) 
* Significant difference between the PEACH sample and the community sample: 
independent t-test, p<0.005 
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3.3.2 Body size dissatisfaction 

As described in Section 2.3.3.1, dissatisfaction with body shape was 

measured pre- and post-intervention using the Children’s Body Image Scale 

to determine if involvement in the study affected this parameter (40). Body 

dissatisfaction is defined as the discrepancy between the child’s perceived 

and desired body figure and ranges from zero (ie. satisfied with body size) to 

+/-6 (magnitude that child wishes to be heavier (+) or thinner (-)). 

 

This secondary outcome was included for the purposes of ensuring no harm 

was associated with participation in the intervention. Therefore, this data was 

analysed for the full study sample, as group differences were not anticipated. 

Table 3.12 presents the body size desired by PEACH children at the three 

time points and also reports the direction of change in body size satisfaction 

from 0-6mth and 0-12mth.  

 

Table 3.12: Body size dissatisfaction1 at baseline, six and 12 months 
and change from baseline reported by children enrolled in the PEACH 
study 
 0mth 

(n, %) 
6mth* 
(n, %) 

12mth* 
(n, %) 

 
Desired body shape (n) 
   Thinner 
      Underweight 
   Remain the same    
   Heavier    

 
 

149 (90) 
89 (54) 
11 (7) 
5 (3) 

 

 
 

114 (89) 
45 (35) 
13 (10) 

1 (1) 
 

 
 

102 (91) 
35 (31) 

9 (8) 
1 (1) 

 
Direction of change in degree of body size 
dissatisfaction from baseline (n) 
   Unchanged 
   Improved 
   Worsened 

 
 
 

n/a 
n/a 
n/a 

 
 

 
29 (23) 
71 (57) 
25 (20) 

 
 
 

32 (29) 
61 (56) 
16 (15) 

 
1 Body size dissatisfaction measured using the Children’s Body Image Scale (40) 
*6mth = intervention end, 12mth = 6mth after intervention end without further program 
contact 
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The percentage of children wishing to be thinner remained constant over the 

duration of the study. The percentage of children indicating a desired body 

shape that represented an underweight child decreased over time from 

around 50% at baseline to around 30% by 12 months. In addition, the 

majority of children expressed a stable or improved degree of body 

dissatisfaction from baseline to both the six (80%) and 12 month (85%) time 

points. There were no group or gender differences for any of these 

measures. 

 

3.3.3 Linear Growth 

As for the other secondary outcomes, linear growth was included as an 

outcome to monitor potential unintended harm associated with participating in 

the PEACH study (Section 2.3.3.1). Linear growth was assessed by 

examining change in height z-scores based on a UK reference population 

(14). There were no significant group differences at any of the three time 

points (independent t-test, p>0.20 for all).  

 

Examination of change in height between baseline and six months and 

baseline and 12 months for the full sample revealed a significant increase 

over both time intervals (paired t-test, p<0.01 for both) (Table 3.13). 

Conversely, height z-score significantly decreased over both of these time 

periods (paired t-test, p=0.005 and p<0.001 respectively) (Table 3.13).  

 

Table 3.13: Mean height  and height z-score1±SD for children enrolled in 
the PEACH study at baseline, six and 12 months 
 0mth 

(n=169) 
6mth* 

(n=136) 
p2 12mth* 

(n=123) 
p3 

 
Height (cm) 
 

 
135.03±9.17 

 
137.87±9.60 

 
<0.001 

 
140.54±9.53 

 
<0.001 

 
Ht z-score1 

 

 
1.22±0.95 

 

 
1.13±1.00 

 

 
0.005 

 
1.09±0.97 

 

 
<0.001 

1z-scores calculated by comparing subjects against UK reference population (14) 
*6mth = intervention end, 12mth = 6mth after intervention end without further program 
contact  
2 Paired t-test 0-6mth 
3 Paired t-test 0-12mth 
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3.3.4 Discussion of secondary outcome findings 

Health-related quality of life 

As explained in Section 2.5.1, the PEACH RCT was not designed to bring 

about significant group differences in psychosocial outcomes, so it was not 

surprising that none were observed for the indicator of health-related quality 

of life (HRQoL). The results did however suggest that the study did not 

negatively impact upon the HRQoL of subjects and in fact resulted in 

increased levels of parent proxy-reports to a level similar to that of an 

Australian community sample. 

 

At baseline, parents reported significantly lower levels of HRQoL for their 

children than the children reported for themselves (p�0.01). Similar 

discrepancies between parent and child reported HRQoL have been reported 

elsewhere (33, 34) (299), highlighting the differences in perception of quality 

of life indicators and emphasising the importance of measuring both child-

reported and parent-proxy HRQoL. Parents are the initiators of health care 

service utilisation, and only once they experience concern regarding their 

children’s health is professional assistance likely to be sought. Voluntary 

enrolment into a family-focused child weight management program therefore 

requires parental recognition and concern regarding childhood overweight. 

Monitoring of this via measures of HRQoL prior to and during involvement in 

such a program is valuable to improve program targeting and the evaluation 

of effectiveness. 

 

At baseline, parents of obese children reported significantly lower levels of 

HRQoL for their children than did parents of overweight children (p�0.02 for 

all scores). This was in contrast to child self-reports which showed no such 

difference according to weight status. Again, this is a trend which was been 

reported in other studies (33, 34) (32). HRQoL has been shown to decrease 

with increasing degree of overweight (32) and this was seen in the parent-

proxy reports. The absence of such a relationship for the child self-reports 

may be due to the children’s ages, highlighting the importance of long term 

follow-up to monitor such co-morbidities that may track with age. 
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In addition, the PedsQL™4.0 - a generic HRQoL tool - may not have been 

sensitive enough to detect changes in quality of life indicators specifically 

affecting overweight children. Disease-specific HRQoL tools are frequently 

more responsive to change after treatment than generic instruments (300), 

as has been shown in adult studies (301). At the time of study development, 

HRQoL tools specific to overweight were not available, however one such 

tool has been recently validated for use with adolescent children (11-19 years 

old) (300). Use of such a tool in future child weight management studies may 

be more responsive and detect significantly more and greater change in both 

child and parent reports. 

 

Children’s self-reported HRQoL scores did not increase over the first six 

months of the study, however psychosocial and total scores did increase 

significantly over the time period between baseline and 12 months (p=0.01 

and p=0.02 respectively). Gender did not have a significant effect on change 

in child reported HRQoL over time, however there were gender differences 

observed at baseline for the psychosocial sub-score and the total score 

(p=0.009 and p=0.007 respectively), signalling that boys reported significantly 

lower levels than girls. This was unexpected and may reflect the “internal”, 

non-observable aspects of quality of life that boys “bottle up” which may go 

undetected by both health professionals and parents, but which is felt directly 

by the child. This finding may also be worth taking into consideration during 

the development of condition-specific HRQoL tools. 

 

Parent-proxy reports increased significantly from baseline to six months and 

baseline to 12 months for all three domains (p<0.01 and p<0.001 

respectively). This effectively reduced the significant baseline differences 

observed between child and parent reports so that by the 12 month time 

point they were no longer significantly different from each other. Similar 

improvements have been reported elsewhere following involvement in an in-

patient program (302) and participation in a family therapy program (303).  

 

The improvements in parental perceived child HRQoL by the 12 month time 

point also brought them in line with reports from an Australian community 
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sample against which they were significantly lower at baseline (32). This 

community sample was an ideal comparison group as Williams et al also 

used the IOTF cut points to define overweight and obesity and employed the 

PedsQL™4.0 to measure HRQoL. Parent-proxy reports of child HRQoL from 

the PEACH RCT and the community sample were compared against each 

other according to child weight status. The significantly lower scores reported 

by PEACH parents further illustrated the lack of awareness and concern 

regarding the negative health consequences of childhood overweight 

expressed by the community in general. Parents reporting lower levels of 

HRQoL for their child/ren are more likely to enrol in a family-focused child 

weight management program such as PEACH. 

 

There were no group differences observed for improvement in HRQoL 

following involvement in the PEACH study, indicating that both groups 

experienced equal improvement in HRQoL. The absence of a control group 

prevents comparison to no intervention, however findings from a pilot study 

reported that a wait list control group did not show improvements (304). This 

finding reinforces the need to measure broad health outcomes following 

treatment for child weight management. 

 

In summary, the inclusion of a HRQoL tool that measures both child and 

parent indicators in the evaluation of a family-focused child weight 

management intervention is particularly important. As illustrated by the 

findings from PEACH RCT and other studies, discrepancies between sources 

is common and participation in a family-focussed child weight management 

affects reports differently. The appropriateness of using an obesity-specific 

HRQoL tool developed for use with adolescent children is worth exploring. 

However until the validity of using such a tool within a pre-pubertal sample is 

determined, use of a generic tool such as the PedsQL™4.0 is recommended.  

 

 

 



 

 212 

Body size dissatisfaction 

As discussed in Section 1.1.3.2b, body size dissatisfaction in childhood can 

track into adulthood, leading to permanent disturbances in body image (42). 

For this reason, levels of body size dissatisfaction experienced by PEACH 

children were monitored.  

  

The percentage of children wishing to be thinner remained constant over the 

duration of the study, demonstrating that participation in the PEACH study 

was not associated with an increase in body size dissatisfaction. Despite 

remaining constant, dissatisfaction with body shape/desire to be thinner was 

reported by around 90% of subjects over the 12 month period. This is 

consistent with other published findings of overweight nine year olds (39) and 

higher than an Australian community sample of 7-12 year olds (40). 

Encouragingly, the number of children desiring to be underweight decreased 

over time, suggesting that a healthier/more realistic perception of ideal body 

shape developed over time. 

 

The minority of children who expressed a desire to be heavier tended to be 

younger (mean age at baseline and ages of children at 6 and 12mth = 

6.3±1.54, 6.5 and 6.4 years respectively). This may indicate a lack of 

understanding of the question due to age which is not surprising given that 

younger children often required repeated explanation regarding the 

completion of this task. 

 

A small number of other studies have examined the effect of treatment for 

childhood overweight on children’s body size dissatisfaction (305) (306), as 

did the pilot study to PEACH (304). In comparison to PEACH and its pilot 

study, the earlier studies were conducted with older samples (8-12 years and 

7-17 years) and treatment was directed at the child. One study reported a 

stabilisation in degree of body size dissatisfaction 4.6 years after 

commencing treatment (305), whilst the other showed an increase in 

dissatisfaction 24 months after baseline (306). The PEACH pilot study 

showed similar findings to PEACH.  
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Stabilisation of the degree of body size dissatisfaction and a reduction in the 

percentage of children desiring to be underweight are very favourable 

findings. This may have resulted from i) removal of the focus of management 

to target the parents as the primary agents of change, ii) inclusion of the 

whole family in the management of childhood overweight and iii) utilisation of 

a “healthy lifestyle” rather than a prescriptive diet and exercise regimen.  

 

The findings from this study support the inclusion of measures and strategies 

to assess and promote healthy body image in the management of childhood 

overweight. This could be achieved by assessment and monitoring of body 

image at initiation and for the duration of treatment, inclusion of discussion 

around body image, media stereotypes, the promotion of self esteem and 

positive body image throughout treatment and avoidance of a weight focus of 

treatment. 

 

Linear Growth 

Previous studies involving significant energy restriction have reported growth 

retardation raising concern that weight management interventions in 

childhood may impede the attainment of maximum height potential (174) 

(307). In order to address such concerns, the PEACH study monitored the 

height of children at each measurement time point (Section 2.4.6.6).  

 

For the full sample, average height increased over time (p<0.001 for both 0-6 

and 0-12mth) and although still above average at all time points, height z-

score decreased significantly over time (0-6mth: p=0.005, 0-12mth: p<0.001). 

Therefore, mean absolute height continued to increase and remained above 

average at each time point. These findings observed in the PEACH study 

(which encouraged a healthy eating pattern consistent with national 

guidelines rather than a prescriptive or VLCD diet) more likely represent a 

normalisation of the accelerated growth velocity that is commonly observed 

amongst overweight child populations (308).  

 

The observed reduction in linear growth however must be interpreted with 

caution. Due to the unavailability of Australian data, the z-scores were 
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calculated using a UK reference population (14). It is possible that the pattern 

observed may reflect differences in growth patterns between these two 

populations. 

 

In summary, involvement in a family-focussed, healthy lifestyle intervention 

for the management of childhood overweight may assist in normalising the 

accelerated linear growth without reducing height to below average levels. 

Monitoring of linear growth within such a treatment program is recommended 

and concerns regarding growth retardation should not prevent intervention. 

 

3.4 Conclusion: Outcome evaluation 

Examination of primary and secondary outcomes revealed the benefits of 

participation in a parent-led, family focussed healthy lifestyle intervention for 

the management of childhood overweight extend beyond just weight to also 

positively impact upon the psychosocial health of children. 

 

The primary outcome findings demonstrated that indicators of adiposity were 

significantly reduced in both groups and this reduction was maintained six 

months after the completion of a six month family focussed child weight 

management program without further program contact. The reduction in BMI 

z-score was significantly different between groups at the end of the 

intervention period, indicating the beneficial short-term effect of the addition 

of a parenting skills training program to a parent-led, family focussed healthy 

lifestyle intervention.  However, the disappearance of this group difference at 

the 12 month time point indicated that these beneficial effects were not 

maintained beyond the intervention period, necessitating the acceptance of 

the null hypothesis (Section 1.4.3). Despite the improvements in both groups’ 

degree of adiposity, the persistence of a high prevalence of child overweight 

suggests there may be a need for continued support following intervention 

end. The design of the PEACH study is unfortunately unable to explore this.  
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Maintenance of child reported HRQoL and levels of body size dissatisfaction 

indicate that participation in the intervention did not negatively impact on 

children’s psychosocial health. In fact, a reduction in the proportion of 

children desiring an underweight body image illustrates improvement in body 

image. Improvements in child HRQoL as perceived by parents is a further 

positive outcome of the study. As the study was powered only to detect group 

differences in indicators of child adiposity, changes to indicators of 

psychosocial health are limited to the study sample as a whole. Children’s 

linear growth was not impeded by involvement in the study. In fact, it is quite 

likely that participation assisted to reduce the acetated growth velocity of 

these overweight children.  

 

Inclusion of such broad health outcomes to evaluate the effectiveness of the 

PEACH study assisted to address the limitations in intervention evaluation as 

described in Section 1.3. In chapter 4, examination of the changes to lifestyle 

and parenting behaviours occurring as a result of participation in the PEACH 

study provide an even broader evaluation of its effectiveness. 
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Chapter Four: Impact and Process Evaluation 

This chapter reports the impact and process evaluation findings of the 

PEACH study. Impact evaluation examines the immediate effects of an 

intervention, or the indicators that contribute to the achievement of the overall 

program goal (Section 1.3.2.2). For the case of a parent-led, family-focussed 

child weight management intervention, appropriate impact evaluation 

indicators include measures of children’s diet and activity behaviours, 

parenting practices and parental weight status. Process evaluation measures 

the degree to which an intervention is carried out as intended and its 

appropriateness for participants (Section 1.3.2.3). For the purposes of this 

thesis, the PEACH study processes were evaluated according to:  

i) attendance at sessions – used as a proxy for adherence to protocol or 

“program dosage”,  

ii) participant satisfaction – assessed via anonymous questionnaires and  

iii) maintenance of program integrity – assessed via auditing of group 

sessions by an assessor external to the study.  

The details of the procedures undertaken to conduct impact and process 

evaluation of the PEACH study are outlined in Sections 2.4.6.7-12. 

 

As discussed in Section 1.3.2.4, inclusion of impact and process indicators in 

study evaluation design is highly desirable to enable thorough understanding 

of the mechanisms leading to program success or failure, quality assurance 

and to ensure increased repeatability and generalisability of interventions. 

Despite this, evaluation of study impact and process represents a gap in the 

literature regarding child weight management interventions, as discussed in 

Section 3 of the literature review. Therefore, this study was designed to 

include broad evaluation indicators so as to provide high quality and thorough 

evidence regarding the effectiveness of the intervention to address these 

needs.  

 

The aim of this section is to report on the findings of the impact and process 

evaluation results and position them in the existing literature.  
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4.1 Impact Evaluation 

The behaviours examined for the purposes of study impact evaluation were 

those identified as contributing to the changes in study outcome. Given that 

the aim of the study was to evaluate the effectiveness of the addition of a 

parenting skills training program to a parent-led, family-focussed healthy 

lifestyle program for the management of overweight in 5-9 year old children, 

the impact evaluation indicators were: 

i) child health behaviours (dietary and activity behaviours),  

ii) parenting skills and  

iii) change in parental anthropometry.  

The following three sub-sections present and discuss the study findings 

according to each parameter. 

 

4.1.1 Child health behaviours 

4.1.1.1 Dietary behaviours 
The Children’s Dietary Questionnaire (Section 2.3.3.2) was used to assess 

changes in PEACH children’s dietary behaviours from which five subscales 

were generated: fruit and vegetables, sweetened beverages, fat in dairy 

products, high fat/high sugar foods and food behaviours. Subscale scores 

were not calculated if responses to items within the subscale were missing, 

so response rates to subscales varied at each time point. Although not all 

variables were normally distributed, all assumptions for ANCOVA were met, 

eliminating the need for the use of non-parametric statistics.  

 

As for the primary outcomes, univariate ANCOVA was conducted with all 

subjects with measures at six and 12 months post baseline to determine 

differences at these time points corresponding to the intervention and 

maintenance effects, respectively. Baseline means of these reduced model 

samples were compared against the full sample to determine the presence of 

significant differences. To examine change over time between baseline and 

six- and 12-month time points, paired t-tests were also conducted. 
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Table 4.1 outlines the questionnaire items constituting each subscale; the 

score range and recommended score; and the response rate, mean±sd 

scores and score ranges at each time point of the PEACH study. Differences 

at baseline according to site, gender, weight status and group were 

examined. The only significant differences seen at baseline were for the 

sweetened beverages subscale score between site (p=0.01: Sydney greater 

than Adelaide) and gender (p=0.02: males greater than females) and the fat 

in dairy subscale, again for site (p=0.01: Sydney greater than Adelaide) (data 

not shown). There were no significant differences for any of the baseline 

subscale scores according to weight status or group. 

 

Preliminary analysis and model building to conduct ANCOVA was 

undertaken for each of the subscale scores at six and 12 months. There were 

no significant differences in baseline subscale scores between the full study 

sample (n=169) and the reduced model samples (see Tables for n values). 

The ANCOVA models always included the main effects of group, site, gender 

and the baseline value of the subscale under examination. Some models 

also included interactions between some of these factors. No significant 

differences were found for any of the subscale scores at either time point for 

any of these factors, including group, so the full sample was examined for 

change over time. 

 

Examination of the change in subscale scores from baseline to six months for 

the sample as a whole showed statistically significant improvements for all 

subscale scores except the fat in dairy subscale (paired t-test: p<0.001 for 

all, except fat in dairy subscale score (p=0.10) (Table 4.1). Analysis by group 

found similar results for each of the groups (data not shown). 

 

Change in subscale scores from baseline to 12 months for the sample as a 

whole again reflected significant differences from baseline for all subscale 

scores except fat from dairy (paired t-test, p<0.001 for all, p=0.17 for fat in 

dairy subscale score) (Table 4.1). Analysis by group found similar results to 

those observed at 6 months (data not shown). 
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In conclusion, examination of group differences by ANCOVA found no 

significant differences between groups at either the six or 12 month time 

points. The full sample showed improvements in four of the five Children’s 

Dietary Questionnaire subscales from baseline at six months which were 

maintained to 12 months to a level better than that observed at baseline. 

These improvements over time were also experienced to a similar degree by 

each of the groups. 
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Table 4.1: The Children’s Dietary Questionnaire subscales, possible and recommended scores and actual scores 
(mean±SD) and response ranges for PEACH children at baseline, 6 and 12 months  
Subscale  Possible score 

(recommendedf) 
0mth 

(n) 
6mth 

(n) 
pi 12mth 

(n) 
pj 

Fruit and  
vegetablesag 
 

 
0-28 
(�18) 

(165) 
8.7±3.7 (0.0-19.9) 

(132) 
10.4±3.7 (0.6-21.6) 

 
<0.001 

(112) 
10.8±4.0 (0.4-21.7) 

 
<0.001 

Sweetened 
beveragesbh 

 

 
0-6 
(�1) 

(164) 
1.6±1.3 (0.0-5.9) 

(130) 
1.0±0.9 (0.0-4.3) 

 
<0.001 

(112) 
0.9±0.9 (0.0-3.9) 

 
<0.001 

Fat from  
dairych 

 

 
0-15 
(0) 

(146) 
1.6±1.3 (0.0-5.0) 

(112) 
1.1±1.2 (0.0-6.0) 

 
0.10 

(96) 
1.2±1.4 (0.0-10.0) 

 
0.17 

Non-core  
foodsdh 

 

 
0-10.3 
(�2) 

(156) 
2.3±1.2 (0.0-6.1) 

(128) 
1.5±1.0 (0.1-5.3) 

 
<0.001 

(113) 
1.5±0.9 (0.1-4.9) 

 
<0.001 

Food  
behaviourseg 

 

 
2-54 
(�30) 

(164) 
23.1±5.1 (12.0-37.0) 

(131) 
27.0±4.6 (15.0-36.0) 

 
<0.001 

(107) 
25.7±4.6 (14.0-36.0) 

 
<0.001 

aFruit and vegetables subscale: for fruit and vegetables: (the number of different types consumed in the last week divided by 7) + (the number of different types consumed yesterday) + 
(the number of occasions consumed yesterday) 
bSweetened beverages subscale: (the frequency of fruit juice/fruit drink on the previous day) + (the frequency of soft drink/non-diet cordial in the previous week divided by 7) 
cFat in dairy products subscale: (the frequency of full fat milk on the previous day) + (the frequency of full fat yoghurt/custard on the previous day) + (the frequency of full fat cheese on 
the previous day) 
dHigh fat/high sugar foods subscale: the frequency in the previous week of each of 12 items divided by 7 
eFood behaviours subscale: [the frequency per week that: (child eats breakfast) + (family eats evening meal at dinner table) + (child eats meal/snack in front of TV*)] + [the frequency 
that: (child is allowed to help self to food*) + (parents asks if child is hungry before providing food) + (child expresses hunger within 1 hour of eating meal/snack*) (on 5pt likert scale: 
Never – Always)] + (the time taken to eat compared with others (3pt likert scale: Ahead - Behind)) + (the size of main meal* (5pt likert scale: Half a bread and butter plate – Dinner plate)) 
+ (frequency of second helpings* (on 5pt likert scale: Never – Always)) (*=reversed scored) 
fBased on the Australian Dietary Guidelines for Children and Adolescents (243) and the Australian Guide to Healthy Eating (242) 
g A higher score indicates a healthier intake 
hA lower score indicates a healthier intake 
I paired t-test, 0-6mth 
j paired t-test, 0-12mth 
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4.1.1.2 Activity behaviours 
As described in Section 2.3.3.2, the Activity Inventory (Appendix Five) was 

used to assess changes in PEACH children’s active and sedentary 

behaviours from which two subscales were generated: “total activity per day” 

and “total small screen time usage per day” (used as a proxy for sedentary 

behaviour). Subscale scores were not calculated if responses to items within 

the subscale were missing, so response rates to subscales varied at each 

time point. All the assumptions for ANCOVA were met, so parametric 

statistics were used and reported. 

 

As for the primary outcomes, univariate ANCOVA was conducted with all 

subjects with measures at six and 12 months post baseline to determine 

differences at these time points. Baseline means of these reduced model 

samples were compared against the full sample to determine the presence of 

significant differences. To examine change over time between baseline and 

six- and 12-months, paired t-tests were also conducted. 

  

Active time per day 
There were no significant differences at baseline according to site, gender, 

weight status or group. The baseline values of the reduced samples of the six 

and 12 month ANCOVA models (n=130 and 113 respectively) were not 

significantly different from the full sample (p=0.21 and p=0.10 respectively).  

 

The refined six month ANCOVA model included the main effects of group, 

site, gender, baseline age and baseline daily activity level. Of these, only 

baseline activity level displayed a significant effect (as expected). There were 

no differences in activity levels according to group at the six month time 

point. 

 

The 12 month model residuals were not normally distributed, requiring log 

transformation of this variable. This resulted in a much improved QQ plot and 

a refined model which displayed significant differences by site (p<0.001), age 

at baseline (p=0.025) and for the interaction between group and gender 
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(p=0.04). The findings indicated that at the 12 month time point and 

irrespective of group allocation, the Sydney site subjects reported higher 

levels of activity per day (156 vs 97 min/d) and that for every one year 

increase in age at baseline, daily activity levels dropped by 1.13 minutes. 

Closer examination of the significant interaction between group and gender 

revealed a significant difference only for females between groups (p=0.04). 

On average, girls in the HL group reported 1.44min/day more activity than 

girls in the HL+P group. 

 

Changes in reported activity levels over time were also explored for the full 

sample and by group. Non-significant increases were observed for the full 

sample between baseline and six months and baseline and 12 months (Table 

4.2). Change in time spent being active over time was also examined by 

group and showed similar findings to the full sample (data not shown). 

 

Table 4.2: Mean±SD minutes per day engaged in active play1 and small 
screen use1 for PEACH study children at baseline, six and 12 months  
Activity Score 0mth 6mth pa 12mth pb 

Total time 

spent being 

active (min/d) 

 

(n=167) 

129.4±88.7  

 

(n=130) 

131.9±80.8 

 

 

0.77 

 

(n=113) 

150.6±111.7 

 

 

0.14 

Total small 

screen time 

(min/d)  

 

(n=168) 

141.8±80.4 

 

(n=130) 

114.0±71.7 

 

 

<0.001 

 

(n=115) 

110.1±62.4 

 

 

<0.001 
1 assessed according to duration only (not intensity) using a non-validated, parent report 
Activity Inventory (Appendix Five) 

a paired t-test, 0-6 mth 
b paired t-test, 0-12mth 
 

Small screen time per day 
Significant differences were observed at baseline according to site (p=0.02, 

Sydney greater), gender (p<0.01, boys greater) and weight status (p<0.01, 

obese greater). There were no significant differences according to group 

however, indicating the randomisation process to be effective. The baseline 

values of the reduced model samples for the six and 12 month small screen 
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time scores were not significantly different from the full sample (p=0.40 and 

p=0.10 respectively).  

 

The assumptions of the ANCOVA model were not clearly met at either time 

point due to the presence of outliers at both (different individual at both time 

points). The effect of removing these extreme values on the QQ plots for both 

time points was examined. Removal of the outlier at the six month time point 

did not alter the outcome of the refined model for the full sample, which 

showed a significant difference according to the three-way interaction 

between site, group and gender (p=0.03). Closer examination of this 

interaction revealed significant differences between males only (Adelaide 

site: HL greater than HL+P, p=0.03) (Sydney site: HL+P greater than HL, 

p=0.05).  

 

Removal of the outlier at the 12 month time point did alter the conclusion of 

the original refined model. The original refined model displayed a significant 

effects of site (p=0.04) and the interaction between site and gender (p=0.03), 

however when the case with the extreme value was removed these factors 

were no longer significant. The effect of the outlier suggests that the results 

are influenced by this extreme value and are therefore inconclusive. 

 

The effect of group was not significant at either time point, however when the 

full sample was examined for change over time, significant reductions in 

small screen usage were observed between baseline and six months 

(p<0.001) and baseline and 12 month time point (p<0.001) (Table 4.2). 

These findings were similar for each group (data not shown)  

 

4.1.1.3 Discussion of child health behaviours 
Dietary behaviours 

There were no group differences observed for indicators of dietary 

behaviours, so the sample was analysed as a whole. The full sample 

demonstrated significant improvements compared to baseline at both the six 

and 12 month time points.  
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The key nutrition messages promoted by the PEACH program are outlined in 

Table 2.4 and it appears that the changes observed in the five CDQ sub-

scores are reflective of these recommendations (Table 4.1). The food 

behaviour subscale score was the only one that appeared to relapse from 6-

12 months despite the 12 month value remaining significantly improved from 

baseline (Table 4.1). This sub-score was made up of nine items, many of 

which reflected the enforcement of rules and limits concerning meal time 

behaviours, and thus relied heavily on parental involvement. This finding may 

reflect a decrease in family/parental involvement secondary to no further 

program contact over this time period. It also illustrates the difficulty in 

engaging the family unit, or at least parents in the management of an issue 

that is often perceived as one belonging to individuals rather than the social 

unit in which they exist. 

 

In further recognition of the environmental and contextual influences on the 

development of overweight in childhood, it may be useful in future to include 

an “obesogenic environment” sub-score in the CDQ. A similar type of score 

has been included in the Family Eating and Activity Habits Questionnaire 

developed by Golan et al which contains eight items relating to the presence 

and visibility of specific “non-core” foods in the home and boundaries of 

child’s autonomy in buying or accessing these foods (227). These represent 

obesity-promoting structures and behaviours present in the family 

environment that could be modified through involvement in a family-focussed 

child weight management program such as PEACH and are thus important to 

monitor. 

 

During the course of the PEACH study, the reliability and validity of the CDQ 

was established amongst a group of 5-16 year olds (n=92) (239). The 

authors concluded that the five CDQ subscales have acceptable test-retest 

reliability but variable internal consistency (alpha coefficients ranged from 

0.34 – 0.73). The majority of the sub-scales in the tool demonstrated an 

acceptable level of relative validity at the group level. The sub-scales relating 

to fruits and vegetables, non-core foods and food behaviours scored well 

(slopes of mean bias not significantly different from zero), however the fat 
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from dairy products and sweetened beverages sub-scales did not perform as 

well (slopes of mean bias significantly different to zero). Therefore, the 

accuracy of these two subscales is questionable and interpretation of the 

results should be undertaken with caution. 

 

As highlighted in Section 1.3.3.3, only a limited number of high quality studies 

have undertaken qualitative assessment of dietary intake and/or eating 

behaviours to provide indicators of impact evaluation (Table 1.12). The 

inclusion of a validated tool to measure diet intake qualitatively that is 

reflective of national and best practice recommendations and that includes 

recommended sub-scale scores is a great strength of the PEACH study. The 

tool is not as time intensive, costly and burdensome as more traditional 

methods of dietary collection methods such as the diet history, food diary or 

food recall (309). Furthermore, the CDQ allows comparison to food-based, 

healthy eating recommendations, unlike the more traditional methods which 

generally focus on energy and nutrient intake (310). This enables 

researchers and practitioners to meaningfully translate findings to healthy 

eating guidelines.   

 

Application of such recommended scores to the PEACH study sample 

showed that the number of children achieving these targets did increase 

during the six month intervention period, however a pattern of recidivism was 

apparent at the 12 month time point (Table 4.3). This finding highlights the 

need for long-term management of what is a chronic condition, which is 

discussed further in Chapter Six. 
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Table 4.3: The number and percentage of children who achieved the 
recommended scores for each of the Children’s Dietary Questionnaire 
subscales at baseline, 6 and 12 months of the PEACH study 
Subscale  Possible score 

(recommendedf) 
0mth 

(n) 
6mth 

(n) 
12mth 

(n) 
 
Fruit and  
vegetablesag 
 

 
0-28 
(�18) 

(165) 
2  

(1%) 

(132) 
5 

(4%) 

(112) 
3 

(31%) 
 

 
Sweetened 
beveragesbh 

 

 
0-6 
(�1) 

(164) 
64  

(39%) 

(130) 
77 

(59%) 

(112) 
74 

(66%) 
 

 
Fat from  
dairych 

 

 
0-15 
(0) 

(146) 
30  

(21%) 

(112) 
40 

(36%) 

(96) 
31 

(33%) 
 

 
Non-core  
foodsdh 

 

 
0-10.3 
(�2) 

(156) 
65 

(42%) 

(128) 
97 

(76%) 

(113) 
88 

(78%) 
 

 
Food  
behaviourseg 

 

 
2-54 
(�30) 

(164) 
16 

(10%) 

(131) 
40 

(31%) 

(107) 
25 

(23%) 
aFruit and vegetables subscale: for fruit and vegetables: (the number of different types consumed in 
the last week divided by 7) + (the number of different types consumed yesterday) + (the number of 
occasions consumed yesterday) 
bSweetened beverages subscale: (the frequency of fruit juice/fruit drink on the previous day) + (the 
frequency of soft drink/non-diet cordial in the previous week divided by 7) 
cFat in dairy products subscale: (the frequency of full fat milk on the previous day) + (the frequency 
of full fat yoghurt/custard on the previous day) + (the frequency of full fat cheese on the previous day) 
dHigh fat/high sugar foods subscale: the frequency in the previous week of each of 12 items divided 
by 7 
eFood behaviours subscale: [the frequency per week that: (child eats breakfast) + (family eats 
evening meal at dinner table) + (child eats meal/snack in front of TV*)] + [the frequency that: (child is 
allowed to help self to food*) + (parents asks if child is hungry before providing food) + (child expresses 
hunger within 1 hour of eating meal/snack*) (on 5pt likert scale: Never – Always)] + (the time taken to 
eat compared with others (3pt likert scale: Ahead - Behind)) + (the size of main meal* (5pt likert scale: 
Half a bread and butter plate – Dinner plate)) + (frequency of second helpings* (on 5pt likert scale: 
Never – Always)) (*=reversed scored) 
fBased on the Australian Dietary Guidelines for Children and Adolescents (243) and the Australian 
Guide to Healthy Eating (242) 
g A higher score indicates a healthier intake 
hA lower score indicates a healthier intake 
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Activity behaviours 

Examination of the findings from the Activity Inventory showed that as 

baseline age increased activity levels at the 12 month time point significantly 

decreased by 1.13min/day. This finding is indicative of the trend seen 

elsewhere of a general age-related decline in physical activity in general and 

specifically decreased levels of participation in sport with increasing age, 

especially amongst girls (105). 

 

The key activity messages promoted by the PEACH program are outlined in 

Table 2.4, and it appears that that the changes observed in the two activity 

scores are reflective of these recommendations. Table 4.2 demonstrates that 

at baseline, children were on average spending more time per day viewing a 

small screen than being active. This relationship reversed at six months and 

continued to improve at 12 months. In order to further investigate the pattern 

of change in activity behaviours a new variable was created that represented 

the change from baseline at six months and 12 months for each of the 

activity behaviours (active time per day and small screen time per day). The 

difference between each of these new variables at each time point was then 

calculated to represent the combined effect of decreased small screen time 

and increased active time per day. These “difference in activity behaviour” 

scores were then analysed for change over time from baseline. As these 

values were computed to be relative to baseline, the difference between 

them at baseline was zero. The difference in activity behaviours increased 

significantly from baseline at the six and 12 month time points (p=0.01 and 

p=0.002 respectively) (Figure 4.1). 

 

The combination of a non-significant increase in physical activity and a 

significant decrease in small screen usage resulted in an overall large 

discrepancy between these two values at 12 months – of a much greater 

magnitude and in the opposite direction to that seen at baseline. 
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Figure 4.1: Difference between time spent in physical activity and small 
screen usage (min/day) relative to the difference observed at baseline 
for PEACH children at baseline, six and 12 months 

 
The significant reduction in small screen time largely represented a reduction 

in television viewing. Television viewing is a risk factor for overweight, 

primarily by the displacement of physical activity (311) and its direct 

relationship to energy intake (312). This relationship may be reinforced by 

effects of television food marketing to children. Research has found that the 

majority of foods advertised to Australian children are high in fat, salt, and/or 

sugar and low in fibre (313) and American research tells us that children who 

watch more television are more likely to have a preference for advertised 

foods (314). Television viewing is associated with increased consumption of 

high energy beverages and decreased fruit and vegetable consumption 

(315), and is thought to be more influential than families in setting children’s 

food preferences (110). Therefore, the significant reduction of small screen 

viewing observed in PEACH study children is especially encouraging.  

 

The non-significance of change in time spent in physical activity may be  a 

result of the difficulty of defining and quantifying such activity. In order to 

simplify and standardise this task, parents were asked to indicate from a list 

the amount of time their child spent in different activities during the week. 

Despite this effort, activities may be classified differently between parents 
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and parental knowledge of the time spent in activities may be limited. 

Conversely, small screen viewing is more readily observed by the parent and 

is easier to define, recall and record, perhaps resulting in a more accurate 

and significant difference over time. 

 

Regardless of these limitations, the findings reinforce the need to monitor 

both physical activity and sedentary behaviours in interventions promoting 

healthy lifestyle change. Decreased sedentary activity is not simply the 

equivalent to increased physical activity but also increases the risk of 

overweight by influencing food choice and eating patterns as discussed 

earlier. They are two discrete outcomes and need to be independently 

collected and analysed. 

 

4.1.2 Parenting skills 

Parenting skills are an appropriate indicator by which to evaluate the impact 

the addition of a parenting skills training program has on the effectiveness of 

a parent-led, family-focussed child weight management program such as 

PEACH. As described in Section 2.3.3.2, two validated tools were used to 

measure different aspects of parenting – the Parenting Sense of 

Competence Scale and the Alabama Parenting Questionnaire. All the 

assumptions for ANCOVA were met for models of these variables, so 

parametric statistics were used and reported. 

 

As for the primary outcomes, univariate ANCOVA was conducted with all 

subjects with measures at six and 12 months post baseline to determine 

differences at these time points. Baseline means of these reduced model 

samples were compared against the full sample to determine the presence of 

significant differences. To examine change over time between baseline and 

six- and 12-months, paired t-tests were also conducted. The findings from 

these analyses on both aspects of parenting are presented below, followed 

directly be a discussion of their interpretation. 
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4.1.2.1 Perceived sense of competence as a parent 
As described in Section 2.3.3.2, the Parenting Sense of Competence Scale 

(254) was used to assess parents’ views of their competence as parents by 

reporting a satisfaction factor, an efficacy factor and a total score (Appendix 

Six).  

 

Randomisation checks according to site, gender, weight status and group 

found no significant differences according to these factors at baseline. There 

were no differences in baseline values for any of the subscales between the 

full study sample and the reduced samples used to model differences at six 

and 12 months (see Table 4.4 for n values).  

 

Preliminary analysis and model building to conduct ANCOVA for each of the 

scores at 6 and 12 months resulted in models that always included the main 

effects of group, site, gender, age at baseline and the baseline value of the 

subscale under examination. Some models also included interactions 

between some of these factors. No significant differences were found for any 

of the subscale scores at either time point for any of these factors, including 

group.  

 

Examination of the change in scores from baseline to six months and 

baseline to 12 months for the sample as a whole showed statistically 

significant improvements for all three scores (p<0.001 for all) (Table 4.4). 

Analysis by group found similar results, with both groups demonstrating 

significant improvements between baseline and six months and baseline and 

12 months for each of the three scores. 
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Table 4.4: The Parenting Sense of Competence Scale1 subscale scores 
(mean±SD) for parents of PEACH children at baseline, 6 and 12 months 
 0mth 

(n) 
6mth 

(n) 
pa 12mth 

(n) 
pb 

Satisfaction 
 
 

(153) 
36.28±6.87 

(118) 
38.92±6.04 

 
<0.001 

(89) 
39.30±5.80 

 
<0.001 

Efficacy 
 

 

(162) 
28.28±5.82 

(126) 
29.41±5.51 

 
<0.001 

(111) 
30.12±5.09 

 
<0.001 

Total 
 

 

(149) 
64.22±10.89 

(115) 
68.19±10.10 

 
<0.001 

(88) 
69.27±9.10 

 
<0.001 

1 see Appendix Six - an increase in score indicates a improvement in the measure 
a paired t-test, 0-6mth  
b paired t-test, 0-12mth 
 
 
 

4.1.2.2 Constructs of parenting 
As described in Section 2.3.3.2, the Alabama Parenting Questionnaire (APQ) 

(255) (Appendix Seven) was used to measure group differences and 

changes over time of five constructs of parenting as presented below (Table 

4.5).  

 

Baseline values for each of these constructs were analysed to examine 

differences according to site, gender, weight status and group. Significant 

differences were observed for the “corporal punishment” score according to 

site (p=0.001, Sydney higher) and gender (p=0.03, males higher) and for the 

“parental involvement with child” score according to weight status (p=0.02, 

obese children higher). These differences were successfully controlled for by 

the randomisation process as there were no significant differences according 

to group for any of the parenting construct scores at baseline. 
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Table 4.5: The Alabama Parenting Questionnaire1 scores (mean±SD) for 
PEACH parents at baseline, 6 and 12 months  
Score 0mth 

(n) 
6mth 

(n) 
pa 12mth 

(n) 
pb 

Parental 
involvementc 

(164) 
39.36±4.16 

 

(126) 
39.56±4.36 

 
0.06 

(113) 
40.16±4.56 

 
0.06 

Positive 
parentingc 

(167) 
25.47±4.16 

 

(127) 
25.37+2.68 

 
0.59 

(113) 
25.22±2.67 

 
0.50 

Poor monitoring/ 
supervisiond 
 

(148) 
12.63±2.81 

(106) 
12.89±3.10 

 
0.83 

(95) 
11.97±2.00 

 
0.005 

Inconsistent 
disciplined 

(165) 
15.49±3.54 

 

(126) 
14.17±3.36 

 
<0.001 

(112) 
13.63±2.94 

 
<0.001 

Corporal 
punishmentd 

(165) 
5.08±1.61 

 

(126) 
4.46±1.58 

 
<0.001 

(112) 
4.14±1.33 

 
<0.001 

1 see Appendix Seven  
a paired t-test, 0-6mth  
b paired t-test, 0-12mth 
c an increase in score indicates a improvement in the measure 
d a decrease in score indicates a improvement in the measure  
 

Parental involvement with child  

This score included statements regarding parental involvement in activities, 

games, homework tasks, and communicating with their child. Improvement is 

indicated by an increase over time. 

 

The baseline values of the reduced model sample for the six month 

involvement scores of the APQ were significantly different from the full 

sample (p=0.009). Although the difference between the means of the two 

models was not great, its significance indicates that the six month model 

analysis could be biased for this parenting construct. In contrast, there were 

no significant differences between the baseline values of the 12 month model 

sample and the full sample (p=0.80). 

 

The refined six and 12 month ANCOVA models included the main effects of 

group, site, gender, baseline age and baseline involvement score and the 

interaction between site and gender. Of these, only gender had a significant 

effect on outcome for both the six and 12 month models (p=0.02 and 0.005 

respectively, parents of males scored higher).  



 

 233 

 

Examination of change over time failed to identify any significant changes 

from baseline to six or 12 months for the full sample (Table 4.5) or either of 

the groups (data not shown). 

 

Use of positive parenting  

Increase in this score over time is desired and it reflected such things as 

providing rewards, compliments and praise for obedience.   

 

A significant difference was observed between the baseline values for the six 

month model sample and the full sample for the “positive parenting” score 

(p=0.04). Such a difference was not evident for the reduced sample of the 12 

month model (p=0.44).  

 

At both six and 12 months, the refined ANCOVA models included only the 

main effects of site, group, gender, baseline age and baseline positive 

parenting score. At both time points there was a significant effect of gender 

(6mth: p=0.03, 12mth: p=0.008, parents of males scoring higher at both time 

points). The six month model also displayed a significant effect of site 

(p=0.04, Sydney parents scored higher) while the 12 month model showed a 

significant effect of age at baseline (p=0.05, score decreases by 0.34 per 

year of increase in child’s age).  

 

Examination of change over time failed to identify any significant changes 

from baseline to six or 12 months for the full sample (Table 4.5) or either of 

the groups (data not shown). 

 

Poor monitoring and supervision  

Improvement in this score is indicated by a decrease over time. Therefore, 

statements were worded negatively and included such events as children 

being out late at night and parents being unaware of their location or 

company. 
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The baseline values of the reduced model samples for the six and 12 month 

“poor monitoring/supervision” score were not significantly different from the 

full model sample (p=0.14 and p=0.50 respectively). No significant main 

effects or interactions were identified in the ANCOVA models constructed at 

either the six or the 12 month time points. 

 

Examination of change over time however identified a significant 

improvement from baseline to 12 months for the full sample (p=0.005) (Table 

4.5). Exploration of change by group showed significant improvement over 

this time period also for the HL+P group (p=0.03), but not the HL group 

(p=0.10) (data not shown). 

 

Inconsistent discipline  

This score consisted of items regarding empty threats and unpredictable 

consequences, for which a reduction in score over time was desired. 

 

The baseline values of the reduced model samples for the six and 12 month 

“inconsistent discipline” scores were not significantly different from the full 

model sample (p=0.80 and p=0.54 respectively).  

 

Modelling at six and 12 months always included the main effects of site, 

group, gender, baseline age and value of the dependent variable; and for the 

12 month model also the interactions between site and group; and site, group 

and gender. These models did not recognise any significant main effects or 

interactions. 

 

Examination of change over time however identified a significant 

improvement from baseline to six months and baseline to 12 months for the 

full sample (paired t-test, p<0.001 for both) (Table 4.5). Exploration of change 

by group showed similarly significant improvements for both over this time 

(data not shown). 
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Corporal punishment  

It was desirable for the corporal punishment score, which consisted of three 

items, to decrease over time. 

 

The baseline values of the reduced model samples for the six and 12 month 

“corporal punishment” scores were not significantly different from the full 

model sample (p=0.43 and p=0.26 respectively).  

 

The six month model identified a significant effect of the interaction between 

site and gender, and further examination showed that parents of males in 

Adelaide scored significantly higher than parents of males in Sydney 

(p=0.02). There were no significant effects identified in the 12 month model. 

 

Examination of change over time identified a significant improvement from 

baseline to six months and baseline to 12 months for the full sample 

(p<0.001 for both) (Table 4.5). Exploration of change by group showed 

similarly significant improvements for both over this time period (data not 

shown). 

 

4.1.2.3 Discussion of parenting skills 
 

Measures of parenting satisfaction and efficacy improved over the duration of 

the study for both groups and no group differences were observed at any 

time point. This is an unexpected finding (given that one group did not 

receive any specific support regarding parenting skills), for which there are a 

number of possible explanations.  

 

The Parenting Sense of Competence Scale was included in the PEACH 

study in line with its use in evaluating the Triple P®. This program typically 

targets parents of children with behavioural problems, who may typically be 

experiencing low levels of competence and feelings of dissatisfaction with 

parenting (316). This was not a feature of the PEACH study sample 

characteristics, demonstrated by high baseline values comparable to a 

normative sample of similarly aged children in Canada (256). Perhaps the 



 

 236 

tool was not sensitive enough to detect changes in a sample representing 

relatively well managed children and competent parents. This possibility is 

further reinforced by the finding that a significantly greater number of parents 

in the HL+P than the HL group reported that the PEACH program assisted 

them to make changes to their parenting style/strategies in response to a 

process evaluation questionnaire designed specifically for the study (p=0.04). 

 

Involvement, positive parenting, monitoring and consistency are key 

messages promoted via the Triple P® and are also four of the five constructs 

of parenting examined by the Alabama Parenting Questionnaire (APQ) (the 

fifth being corporal punishment). The tool has demonstrated good internal 

consistency in a mixed sample (aged 6-13 years) representing community 

volunteers (n=36) and clients of a behavioural disorders clinic (n=124) (� = 

0.46 – 0.80) (255). However, normative data is not available to provide a 

comparison for the PEACH study findings.  

 

Analysis of findings via ANCOVA at the six and 12 month time points did not 

show any group differences. However, a number of other factors included in 

the modelling exerted significant effects, as summarised in Table 4.6. Gender 

exerted a significant effect at both time points for the “involvement” and 

“positive parenting” scores (Table 4.6). A possible interpretation of this 

finding is the gender differences relating to parental concern regarding 

children’s weight and eating habits. Literature shows that parents are more 

likely to identify overweight exhibited in daughters than sons (283) (317). The 

significantly lower scores for the “positive parenting” scales for girls than boys 

may be reflective of this concern and consequent restrictive or negative 

approaches to parenting. 

 

Age also had a significant inverse effect on the “positive parenting” score at 

12 months. The statements in the APQ relating to this score cover such 

practices as providing rewards, compliments and praise for obedience. 

These are common parenting practices used for young children and 

reduction in these practices with increasing child age may be due to parental 

unawareness of the benefit of their continued use. Anecdotally, many parents 
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in the study commented how they had unconsciously ceased using these 

practices as children aged, but were pleased with the positive effects they 

had on child behaviour and parent-child relationships once re-initiated. 

 

Significant improvements over time for the full sample were seen only in 

scores for which a reduction in the targeted behaviour was desired (the 

“undesirable” constructs - “poor monitoring and supervision”, “inconsistent 

discipline” and “corporal punishment”). The finding of no change in the 

“desirable” parenting behaviours (“involvement” and “positive parenting” 

constructs) may reflect the fact that parents in the sample were already 

practicing such parenting skills and capacity for improvement was limited.  

 

Generally, when significant improvements were observed over time for the  

full sample, they were experienced to the same degree by both groups. The 

exception is for the “monitoring” score between 0 and 12mth, for which only 

the HL+P group showed a significant improvement. This group difference 

may be reflective of the Triple P® principles that encouraged monitoring child 

behaviours via behaviour charts and diaries. These strategies were not 

discussed in the HL group.  

 

In conclusion, the study was powered to detect group differences in change 

in BMI z-score over time, so may have had an inadequate sample size to 

detect such differences in indicators of parenting competence. Regardless, it 

is encouraging that the significant improvement observed for both groups 

during the intervention period was maintained during the following six months 

without further program contact. Future work may benefit from the inclusion 

of tools that measure aspects of parenting relating specifically to child weight 

management, such as i) parenting style – possible to define using the 

Parental Authority Questionnaire (233) which measures the parental authority 

prototypes of permissiveness, authoritarianism and authoritativeness as 

defined by Baumrind (232)), ii) child feeding practices – which could be 

measured using the Child Feeding Questionnaire (121), or iii) maternal 

dietary restraint – monitored via the restraint subscale of the Eating Inventory 

(318)). 
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Table 4.6: Summary of the differences seen in the five constructs of parenting as defined by the Alabama Parenting 
Questionnaire at baseline, six and 12 months reported by parents enrolled in the PEACH study 
 6mth ANCOVA model 0-6mth paired t-test 12mth ANCOVA model 0-12mth paired t-test 
Parental 
involvement 
with child 

Significant gender effect 
(p=0.02: parents of males 
reported significantly higher 
scores than parents of 
females) 

No significant change 
observed 

Significant gender effect  
(p=0.005: parents of males 
reported significantly higher 
scores than parents of 
females) 

No significant change 
observed 

Use of 
positive 
parenting 

Significant gender effect  
(p=0.03: parents of males 
reported significantly higher 
scores than parents of 
females) 
Significant site effect 
(p=0.04: Sydney parents 
reported significantly higher 
scores than Adelaide 
parents) 

No significant change 
observed 

Significant gender effect  
(p=0.008: parents of males 
report significantly higher 
scores than parents of 
females) 
Significant age effect 
(p=0.05: significant 
decrease in score with 
increasing age at baseline) 

No significant change 
observed 

Poor 
monitoring/  
supervision 

No significant effects 
observed 

No significant change 
observed 

No significant effects 
observed 

Significant improvement 
for full sample (p=0.005) 
and for HL+P only (p=0.03) 

Inconsistent 
discipline 

No significant effects 
observed 

Significant improvement 
for full sample (p<0.001) 
and both groups (p<0.001) 

No significant effects 
observed 

Significant improvement 
for full sample (p<0.001) 
and both groups (p<0.001) 

Corporal 
punishment 

Significant site x gender 
effect 
(p=0.02: parents of Adelaide 
males scored significantly 
higher than parents of 
Sydney males) 

Significant improvement 
for full sample (p<0.001) 
and both groups (p<0.001) 

No significant effects 
observed 

Significant improvement 
for full sample (p<0.001) 
and both groups (p<0.001) 
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4.1.3 Parental anthropometry 

Parental anthropometry was monitored as an indicator for whole of family 

adoption of the healthy lifestyle principles/practices promoted by the PEACH 

study. As the program (both groups) targeted parents as the primary agents 

of change and promoted a whole of family approach, it is reasonable to 

expect this to be reflected by a change in parental anthropometric measures 

of BMI and waist circumference. 

 

Parental BMI and waist circumference were collected at baseline from 96% 

and 95% of mothers and 59% and 52% of fathers, respectively. Table 4.7 

highlights how this response rate declined over time and how self-reporting of 

anthropometric measures was much more common for fathers than mothers. 

 

Table 4.7: Response rates (RR) for the collection of anthropometric data 
from parents at baseline, six and 12 months of the PEACH study: 
comparison to child response rates and demonstration of reliance on 
self-reporting 
 0mth 

(RR, % self-reported) 

(169 children) 

6mth 

(RR, % self-reported) 

(135 children) 

12mth 

(RR, % self-reported) 

(123 children) 

Mothers 

- BMI (kg/m2) 

- Waist circumference 

(cm) 

 

162 (2.5) 

160 (4.4) 

 

117 (7.7) 

111 (6.3) 

 

106 (11.3) 

103 (6.8) 

Fathers 

- BMI (kg/m2) 

- Waist circumference 

   (cm) 

 

100 (40.8) 

88 (43.2) 

 

52 (43.3) 

48 (33.3) 

 

48 (44.2) 

44 (34.1) 

 

ANCOVA models were built for maternal and paternal BMI and WC at six and 

12 months and always included the main effects of site, group and baseline 

BMI/WC. The only covariate that demonstrated any significant effect on the 

dependent variable was its baseline value. For both mothers and fathers, as 

baseline BMI/WC increased, so too did the outcome at six and 12 months. 
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Change in maternal and paternal BMI, WC and weight over time from 

baseline to six and 12 months was examined via paired t-testing (Table 4.8). 

There was a significant reduction in maternal WC from 0-6 months, however 

this was not maintained to the 12 month time point. Analysis of father’s 

values showed a number of significant changes over time, however given the 

reduced sample size and heavy reliance placed on self-reporting, these need 

to be interpreted with care. 

 

Table 4.8: Mean±SD weight, BMI and waist circumference of parents 
enrolled in the PEACH study at baseline, six and 12 months  
 0mth 6mth p1 12mth p2 

 

Mothers (n) 

- Weight (kg) 

- BMI (kg/m2) 

- WC* (cm) 

 

162 

81.77±20.12 

30.34±7.39 

93.36±16.57 

 

117 

80.81±20.40 

30.28±8.26 

91.46±15.57 

 

 

0.95 

0.58 

0.05 

 

106 

81.28±20.00 

30.30±7.44 

92.10±15.02 

 

 

0.54 

0.43 

0.06 

 

 

Fathers (n) 

- Weight (kg) 

- BMI (kg/m2) 

- WC* (cm) 

 

100 

96.83±20.41 

30.53±5.87 

105.99±17.10 

 

52 

95.51±16.26 

30.12±5.13 

102.49±13.67 

 

 

0.03 

0.02 

0.001 

 

48 

100.27±22.91 

31.25±6.98 

105.89±14.84 

 

 

0.98 

0.95 

0.002 

 
1 paired t-test, 0-6mth 

2 paired t-test, 0-12mth 
*n value for waist circumference measures: 
Mothers: baseline=160, 6mth=109, 12mth=102 
Fathers: baseline=88, 6mth=48, 12mth=44 
 
 

4.1.3.1 Discussion of parental anthropometry 
Parental weight change may influence child weight change through the 

(parent-led) modification of the shared family environment (319) and was 

included as an indicator to gauge the adoption of healthy lifestyle behaviours 

by the whole family. The high rates of parental overweight and obesity at all 

time points of the study demonstrate that the majority of children come from 

“high risk” families – possibly due to both genetic and environmental factors. 

This is consistent with the literature that shows a trend for overweight 

children to have overweight parents (320) (76).  
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The collection of anthropometric data from parents was more difficult than for 

children, especially for fathers. Although 74% of families had both parents 

residing at home, fathers were less likely to attend measurement (and 

program) sessions. Therefore, there was a heavy reliance on self-reporting, 

of which accuracy is questionable. In addition, some parents refused to 

supply anthropometric data or have measurements taken by study staff. This 

may indicate reluctance by parents to acknowledge their own weight issues 

and a resistance to fully engage in the program and recognise it as a whole 

of family commitment. 

 

The poor response rate and reliance on self-report introduce the possibilities 

of lack of power and bias and these limitations need to be kept in mind when 

interpreting results. A positive finding from these analyses is that mean 

anthropometric values for both mothers and fathers appeared to have 

remained constant over the duration of the study. This is suggestive of a 

resistance by parents to follow secular trends of increasing levels of adiposity 

over time. This is possibly a result of protection afforded by acquisition of 

knowledge and skills regarding healthy lifestyle choices provided by the 

PEACH study. 
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4.2 Process Evaluation 

Process evaluation is conducted to ensure that an intervention is delivered as 

intended and is appropriate for its audience. The indicators selected to 

measure such outcomes of the PEACH study were:  

i) attendance rates,  

ii) participant satisfaction and  

iii) maintenance of program integrity between study groups.  

These three aspects of process evaluation are reported in the next three sub-

sections followed by a brief discussion. 

 

4.2.1 Attendance 

Parent attendance rates at both the HL and HL+P intervention sessions are 

presented in Table 4.9. The attendance rates for each group are presented 

for the full sample and also per site. Section 2.4.6.10 describes the rationale 

for splitting program attendance into three levels to represent different 

degrees of adherence to the study protocol.  

 

Attendance to sessions was similar between groups for the full sample (chi-

square, p=0.54). Four parents in the HL group and eight in the HL+P group 

attended 100% of sessions and five and three parents respectively attended 

no sessions over the six month intervention. Comparing attendance by site 

showed that parents at the Sydney site displayed a significantly higher rate of 

attendance (chi-square, p=0.04), due to the higher rate of attendance to the 

HL+P sessions than at the Adelaide site. Possible reasons for this significant 

difference are discussed later.  
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Table 4.9: Frequency of parent attendance to PEACH study intervention sessions by group (HL1 or HL+P2) for the full 
study sample and by site 

Full study sample Adelaide site sample  Sydney site sample   

HL  

(n=84) 

HL+P 

(n=85) 

HL  

(n=44) 

HL+P 

(n=42) 

Full site 

(n=86) 

HL  

(n=40) 

HL+P 

(n=43) 

Full site  

(n=83) 

Rate of attendance3 

Good  

Fair 

Poor 

 

38 

33 

13 

 

37 

39 

9 

 

19 

16 

9 

 

13 

22 

7 

 

32 

38 

16 

 

19 

17 

4 

 

24 

17 

2 

 

43 

34 

6 
1 HL=Healthy lifestyle only intervention arm 
2 HL+P=Healthy lifestyle plus parenting intervention arm 
3 Rate of attendance (rationale described in Section 2.4.6.10): 
HL arm: Good=�9/12 sessions, Fair=5-8/12 sessions, Poor=�4/12 sessions 
HL+P arm: Good=�12/16 sessions, Fair=5-11/16 sessions, Poor=�4/12 sessions 
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4.2.2 Satisfaction  

All parents were asked to complete an anonymous satisfaction questionnaire 

at the end of the six month intervention (Appendix Nine). In addition, parents 

in the HL+P intervention arm were asked to complete a similar questionnaire 

at the conclusion of the Triple P® training (Appendix Eight). Table 4.10 

presents the response rates to these questionnaires, the perceived quality of 

the service provided and the degree to which the program satisfied parents’ 

expectations.  

 

Service quality was rated medium-high by all parents and more than 95% of 

parents reported at least a medium level of satisfaction with the full program. 

There were no significant differences between sites for the Triple P® 

satisfaction questionnaire (chi-square, p>0.30 for both quality and 

satisfaction ratings). Examination of satisfaction and quality ratings at the end 

of the six month intervention showed no significant differences between sites 

or groups (chi-square, p>0.50 for both quality and satisfaction ratings 

according to sire, and p> 0.40 for both quality and satisfaction ratings 

according to group). 

 

Examination of responses to questionnaire items at the end of the six month 

intervention found that the most common of the 122 valid responses given for 

enrolling in the study were “to get assistance with lifestyle education” (45), 

“behaviour management” (23) and “weight management” (22). Only 14 

parents reported seeking additional assistance outside the program to 

manage their child’s weight, most commonly via their GP (6). Sixty parents 

suggested ways the program could be further improved, the most common 

being “more food and nutrition resources” (14), “more contact” (12) and 

“involving child” (10).  
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Table 4.10: Service quality and satisfaction ratings of the PEACH study intervention from parents a) at the completion of 
the four week Triple P® training1 for the HL+P2 intervention arm full sample and by site and b) at the completion of the six 
month intervention for the full study sample and by group 

Satisfaction at end of Triple P® training Satisfaction at end of 6month intervention  

Total HL+P2  Adelaide site  Sydney site  Total study  HL+P2 arm  HL3 arm  

Response rate 

Quality rating4: 

1-2 (low) 

3-4 (medium) 

5-7 (high) 

No response 

Satisfaction rating5:  

1-2 (low) 

3-4 (medium) 

5-7 (high) 

49/85 

 

0 

3 

44 

2 

 

2 

13 

24 

24/42 

 

0 

1 

22 

1 

 

1 

7 

16 

25/43 

 

0 

2 

22 

1 

 

1 

6 

18 

131/169 

 

0 

8 

123 

n/a 

 

1 

11 

119 

65/85 

 

0 

4 

61 

n/a 

 

0 

6 

59 

66/84 

 

0 

4 

62 

n/a 

 

1 

5 

60 
1 (240) 
2 HL+P=Healthy lifestyle plus parenting intervention arm 
3 HL=Healthy lifestyle only intervention arm 
4Quality rating: Quality as ranked on a 7-point likert scale where 1=poor and 7=excellent (Appendices Eight and Nine) 
5Satisfaction rating: Satisfaction as ranked on a 7-point likert scale where 1=not at all and 7=extremely (Appendices Eight and Nine) 
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Parents were asked to indicate via yes/no tick boxes whether they felt the 

intervention assisted them to make changes to their parenting style/strategies 

and their child’s eating and/or activity behaviours. One hundred and twenty 

one out of 123 parents reported that the PEACH program assisted them to 

make changes to their child’s eating and/or activity behaviours. There were 

no group differences (HL: 58/60, HL+P: 63/63, p=0.12). In contrast, 

significantly more parents in the HL+P group than the HL group reported that 

the program assisted them to make changes to their parenting 

style/strategies (HL: 46/59, HL+P: 56/64, p=0.04).  

 

Eighty four percent of the 121 parents who reported making changes to their 

child’s eating and/or activity behaviours listed examples of these changes. 

The most commonly reported related to “improved intake” (19), “increased 

awareness” (18) and “improved home food supply” (12). Of the 102 parents 

who indicated they had made changes to their parenting style/strategies, 58 

provided specific examples to illustrate the change. The most common 

examples related to “managing misbehaviour” (20) and “encouraging 

desirable behaviours” (10).  

 

Parents were asked to indicate factors that prevented their attendance to 

sessions or application of program resources between sessions. One-

hundred and five valid responses were received for reasons preventing 

attendance to sessions, the most common being “family commitments” (34) 

and “work commitments” (32). In addition, “lack of time” (64) and “family 

commitments” (12) were the most common of the 89 reasons given for not 

using program resources between sessions. 

 

Ninety four percent of respondents reported receiving the help they desired 

from the program and ninety-nine percent of parents reported they would 

recommend the program to others (no group differences, p=0.72 and 0.28 

respectively).  
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4.2.3 Maintenance of program integrity 

As described in Section 2.4.6.12, tape recordings of the intervention sessions 

were randomly audited by an assessor external to the study. The four tapes 

accounted for 10% of sessions and equally represented the two study sites. 

The assessor used a checklist to assess key defining features that 

distinguished the group sessions from each other. 

 

Assessment of the presence of these features are summarised in Table 4.11. 

As can be seen in the table, the four sessions randomly selected for auditing 

displayed consistent differences regarding key features used to distinguish 

the HL group sessions from the HL+P.  

 

As was expected, the HL arm facilitators did not refer to the Triple P® 

Planned Activities Routine™ (PAR) framework, as this concept was 

discussed only in the HL+P intervention following introduction in the Triple P® 

sessions. In addition, the HL+P facilitators consistently reflected more 

questions back onto participants - a strategy purposefully undertaken to 

encourage problem solving. Furthermore, the HL+P facilitators spent less 

time delivering content and more time working through barriers to goal 

achievement and PAR™ development than the HL facilitators. This was 

another strategy included to promote problem solving and self-regulation as 

opposed to a pure nutrition education approach used by the HL facilitators. 
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Table 4.11: Results of quality assurance audit of four randomly selected PEACH sessions 
Key distinguishing features of difference between 
intervention sessions 

Differences between 
interventions identified (���� or ����) 

Comments 

Homework review 
- The HL+P facilitator responds to questions with 
process-based answers while the HL facilitator responds 
with content-based answers 
- The HL+P facilitator makes reference to the PAR and 
discusses behaviour change strategies, the HL facilitator 
does not 

 
Tapes: A: �, B: �, C: �, D: � 
 
 
Tapes: A: �, B: �, C: �, D: � 

Number of times the HL facilitator reflected questions back 
onto group: 
Tapes: A: 0, B: 0, C: 0, D: 0 
 
Number of times the HL+P facilitator reflected questions back 
onto group: 
Tapes: A: 3, B: 3, C: 2, D: 2 

Problem-solving and PAR* discussion 
- This component of the session not present in the  HL 
intervention 
- HL+P facilitator discusses achievement of goals with 
group and discusses how to overcome barriers by linking 
back to the PAR 

 
Tapes: A: �, B: �, C: �, D: � 
 
Tapes: A: �, B: �, C: �, D: � 

 
None of the HL facilitators mentioned the PAR 
 
All the HL+P facilitators referred to the PAR 

Content 
- This component of the HL+P intervention session 
shorter in duration that the HL intervention session 

 
Tapes: A: �, B: �, C: �, D: � 

HL Time (min): Tapes:  A: 34, B: 36, C: 38, D: 36 
 
HL+P Time (min): Tapes: A: 31, B: 30, C: 43, D: 30 

Summary 
- The HL+P facilitator makes reference to the PAR, the 
HL facilitator does not 

 
Tapes: A: �, B: �, C: �, D: � 

 

Question Time 
- This component of the HL+P intervention session very 
short, if present at all 
- If asked, the HL+P facilitator responds to questions with 
process-based answers while the DA facilitator responds 
with content-based answers 

 
Tapes: A: �, B: �, C: �, D: � 
 
Tapes: A: �, B: �, C: �, D: � 
 

Tapes: 
A: A few questions in the HL group – content based answers 
given 
B: Very few questions asked in either HL or HL+P groups 
C: Questions from HL responded with content-based answers 
D: Very few questions asked in either HL or HL+P groups  

Tape A: Adelaide Cohort 1 Session 5, Tape B: Adelaide Cohort 2 Session 7, Tape C: Sydney Cohort 2 Session 6, Tape D: Sydney Cohort 2 Session 8 
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4.2.4 Discussion of process evaluation 

Attendance 

The program sessions were generally well attended with almost 50% of the 

full study sample attending at least 75% of scheduled sessions. This 

attendance rate is identical to the rate observed for the pilot study informing 

the PEACH study (191). However it is lower than that reported by other multi-

component child weight management interventions which have reported full 

attendance by 70-82% of subjects (321) (322) (173) (323). Three of these 

studies were child-focussed (321) (322) (323) and one encouraged 

attendance via a reimbursement of a monetary deposit (173) – factors which 

could enhance attendance.  

 

The PEACH program promoted parental self-competence and self 

management so purposefully encouraged parental self-commitment to attend 

sessions. Families were provided with study programs, however reminders of 

session times were not provided, nor were monetary (or otherwise) 

incentives. In this way, the study aimed to encourage parents to assume the 

responsibility of attending sessions and undertaking homework tasks.  

 

The main reasons for not attending sessions were related to factors external 

to the intervention, suggesting that aspects of the program were not cause 

for non-attendance. This finding is similar to that found for reasons of non-

attendance to an individualised behavioural weight management clinic at a 

US university which found that 25% of parents cited time and location as the 

most important barrier to attendance (324). This suggests that a deeper 

examination of these inhibitive factors is required to enhance program 

effectiveness in the future. For example, is attendance to sessions really 

impeded by a lack of time or is it more a result of poor time management or a 

lack of prioritisation. Exploration of alternative modes of program delivery, 

such as web-based programs also needs to be undertaken to identify more 

efficient modes of program delivery. 
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Attendance rates were similar between groups (Table 4.9), despite the 

additional four parenting skills training sessions offered in the HL+P group. 

This suggests that the addition of these sessions was not burdensome to 

parents. 

 

Satisfaction 

High ratings of program quality and satisfaction were reported by parents 

which did not differ significantly between groups or sites (Table 4.10). The 

majority reported it assisted them to make changes to their child’s 

eating/activity behaviours (98%) and their own parenting style/strategies 

(83%). Almost 100% of parents stated that they would recommend the 

program to others. 

 

As discussed in Section 1.3.3.4, there is a distinct lack of such process 

evaluation indicators reported in the literature. Only one of the 12 

interventions reviewed in that section reported post-intervention process 

evaluation findings which took the form of interviews with parents of children 

enrolled in the study and brief questions to the children and intervention staff 

(188). Whilst valuable learnings were gleaned from this process, the 

thorough assessment of satisfaction undertaken by the PEACH study 

provided a much larger volume of information to inform future interventions. 

The most common suggestions provided to make such improvements to the 

PEACH program were i) more resources, ii) more contact, and iii) involve the 

child.  

 

The strong request for more resources perhaps reflects a belief amongst 

parents/the community that more knowledge/resources are required to 

address health issues such as child weight management. This belief may be 

reflective of the personal responsibility that individuals feel they have to take 

to address such as issue. It ignores the need for environmental change and 

policy action that is widely recognised as necessary to address what is 

essentially a public health issue, but is an attitude often promoted by 

governments and the food industry (325). Furthermore, the recommendation 

for more resources by parents may illustrate a false belief that the acquisition 
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of more knowledge will assist with the management of their child’s weight. 

Knowledge alone will not address the issue to which behavioural 

management is essential. Preventive public health interventions have 

demonstrated limited success in promoting long term maintenance by 

focussing on increasing individual knowledge through education strategies 

(326). The development and maintenance of practical skills and strategies 

(often requiring more personal effort than the gathering of knowledge) will be 

more effective to manage overweight and the environment in which it is 

promoted.  

 

The second most requested improvement to the program was increased 

contact, which highlights the need for a long-term management approach to 

what is best defined as a chronic condition. The need for on-going support is 

discussed in more detail in Section 6.7.2. 

 

Thirdly, parents requested that the program involve children more in the 

delivery of content. This recommendation may reflect the parental perception 

that the child needs to be targeted throughout management and that they are 

part of the problem. It also highlights the attitude of personal responsibility 

even towards children who have very little, if any control over the influences 

on their food and activity behaviours. Involvement of older children in child 

weight management programs may be appropriate at a time when they have 

control over such tasks as food purchasing, and this is worth considering if 

long term support is to be provided as suggested above. However, children 

aged 5-9 years old, as represented by the PEACH study sample, should not 

be responsible for making such decisions or negotiating home and society 

environments. 

  

Significantly more parents in HL+P group reported making changes to 

parenting style/strategies than parents in the HL group (p=0.04). This is 

something that was not detected by the parenting questionnaires, which may 

reflect the individual nature of the perception of change and/or the definition 

of parenting style/strategies. The more common examples of change fell 
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under two key parenting strategies promoted by the Triple P®– managing 

misbehaviour and encouraging desirable behaviour. 

 

The most common reasons given for not attending sessions or using 

program resources between sessions were related to lack of time and family 

and work commitments. This may illustrate the difficulties families experience 

in engaging in “extra-curricular activities” as a result of the demands of 

contemporary family life (75). In order to maximise the effectiveness of 

interventions such as PEACH, study design should recognise these 

difficulties. Exploration of more time efficient modes of delivery, such as web-

based programs, needs to be undertaken. Additionally, a deeper examination 

of the real factors causing time limitations should be undertaken to determine 

their true cause. They could result from logistical issues such as travel 

distances, timing of program sessions or session frequency that could be 

addressed in future intervention planning. 

 

Maintenance of program integrity 

The integrity between intervention sessions was upheld across both sites. 

This was a result of strict protocols being provided to facilitators including 

sessions notes and checklists that included recommended timing of session 

components and delivery style (Section 2.4.5.3). 

 

The audit of session integrity provided reassurance that the program session 

protocol was adhered to between groups and also across sites, thus 

increasing the generalisability of the study across multiple sites and settings. 

This is a unique addition to the process evaluation of the PEACH study and 

one that is not reported elsewhere. Incorporation of such protocols provides a 

quality assurance mechanism, strengthening the robustness of the study 

design and evaluation. 

 
 

 

 



 

 253 

4.3 Conclusion: Impact and process evaluation 

This chapter presented the impact and process evaluation findings of the 

PEACH study. These broad evaluation indicators were included in the study 

design so as to provide high quality and thorough evidence regarding the 

effectiveness of the intervention.  

 

The improvements observed in the impact evaluation indicators demonstrate 

that the PEACH program was successful at improving targeted behaviours 

related to healthy lifestyle and healthy weight. It was effective in not only 

reducing degree of overweight, but also successful at changing key 

behaviours that influence weight, necessary for long-term maintenance of 

change. 

 

Lack of statistical significance for the effect of group on these impact 

indicators may be in part due to the fact that the study was not powered to 

detect group differences for these outcomes, lack of sensitive tools and also 

as a result of the use of ITT analysis which provides a conservative estimate 

of effect. 

 

Examination of process evaluation indicators showed that program was well 

accepted and generally well attended by participants. Factors external to the 

program were most commonly cited as preventing attendance to sessions 

and application of program materials at home. Program session integrity was 

maintained across sites, providing assurance that the program can be 

consistently delivered across settings.  

 

Inclusion of these broad indicators of program effect by the PEACH study 

addresses key weaknesses regarding the design and evaluation of 

interventions for the family management of childhood overweight (Table 2.5). 
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Chapter Five: Facilitators and barriers to the 

achievement of program goals 

This chapter reports on the analysis of 95 semi-structured interviews 

conducted with PEACH parents at the 12 month time point (Section 

2.4.6.13). During the interviews, parents were asked to identify factors 

external to the program that supported or inhibited their attempts to initiate 

and maintain the healthy family lifestyle behaviours promoted throughout the 

PEACH program. The qualitative research method of thematic analysis was 

undertaken to identify these factors (Section 2.5.5).  

 

As is common practice in qualitative research, the findings of this analysis 

are presented in partnership with an interpretation of their meaning (in 

contrast to the previous two quantitatively-focussed chapters, which included 

a discussion sub-section following presentation of the results). The purpose 

of including the discussion throughout the qualitative findings is to make them 

more meaningful and is critical for ensuring reader clarity (257). 

 
 

5.1 Facilitators and barriers – initial codes 

Thematic analysis of the ninety-five semi-structured interviews (50 from 

Adelaide, 45 from Sydney) identified 155 initial codes (62 for facilitators and 

93 for barriers). Table 5.1 presents these initial codes along with how many 

interviewees referred to each one (sources) and the number of times each 

one was referenced across all the 95 interviews (references). The number of 

references and sources may vary as some sources may have referenced an 

initial code more than once, resulting in a higher number of references than 

sources. There were 375 references made to factors that facilitated 

achievement of program goals, and 433 references to barriers of goal 

achievement.  
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Table 5.1: Results of phase two of the thematic analysis1 of 95 semi-
structured interviews conducted with PEACH study parents at the 12 
month time point listing the initial codes describing barriers and 
facilitators to achievement of program lifestyle goals and the number of 
times they were sourced (S) and referenced (R) 

Barriers Facilitators 
Initial codes S R Initial codes S R 
After-school care food 
Baby or pregnancy limiting PA2 

Birthday parties 
Bullying 
Change in routine 
Child fussy eater 
Child maturing 
Child not interested in canteen 
Child not interested in PA2 
Child not motivated due to 
young age 
Child skipping meals 
Child stubborn 
Child’s appetite 
Child’s aversion to PA2 
Child’s medical condition 
Conflicting messages from role 
models 
Cost of healthy food 
Cost of PA2 
Different nutritional needs of 
other family members 
Eating at friends house 
Eating on holidays 
Emotional eating 
End of term party food 
Family cultural beliefs 
Fathers lack of experience with 
girls activity 
Fear of eating disorder 
Food emotions 
Fundraisers 
Healthy home food supply not 
available or accessible 
Holidays 
Inactive home environment 
Inactive parent 
Inconsistency with friends rules 
Inconsistent parenting 
Lack of commitment to goals 
Lack of family support 
Lack of knowledge 
Lack of motivation 
Lack of parental supervision 
due to work 
Lack of preparation 
Lack of routine due to work 
Lack of support from social 
network 
Lack of time 
Lack of time due to fathers 
work 

1 
3 
5 
4 
1 
1 
3 
1 
1 
 
1 
1 
7 
5 
2 
5 
 
2 
2 
1 
 

14 
5 
1 
5 
1 
3 
 
1 
3 
2 
1 
 
1 
6 
1 
1 
1 

13 
7 

14 
1 
9 
 
5 
5 
1 
 
5 

11 
 
1 

1 
4 
5 
5 
1 
1 
5 
1 
1 
 
1 
1 
7 
5 
2 
5 
 
3 
2 
1 
 

15 
5 
1 
5 
1 
3 
 
1 
3 
2 
1 
 
2 
9 
1 
1 
1 

14 
11 
16 
1 

11 
 
5 
5 
3 
 
5 

14 
 
1 

“Go for 2 and 5” promotion 
After-school care food 
After-school care sport 
Childs age – older 
Childs awareness of healthy 
eating 
Childs interest in PA2 
Childs positive outlook 
Childs preference for water 
Consistency 
Daylight saving 
Extended family support 
Extracurricular sport 
Family modelling PA2 
Family support 
Be Active ad 
Getting results 
Giving attention 
Goal setting or planning 
Having written information 
Healthy choices by child 
Healthy food from friends 
Healthy home food supply 
Healthy parties 
Holidays – more time 
Hygienic lunchbox 
Increased awareness of 
healthy eating 
Increased food variety 
Increased incidental exercise 
Involving child in healthy 
choices 
Mother on diet 
Motivated parent 
No canteen at school 
Non-food rewards 
Nutrition information panel 
Old enough for sport 
Parent with new partner 
Parent working at home 
Parental control of food 
Parental modelling of healthy 
eating 
Peers modelling healthy 
behaviours 
Persistence 
Planned ignoring 
Readiness to change 
Reduced take aways 
Removing junk food from 
house 
Removing pressure from child 

4 
4 
1 
2 
 

19 
7 
6 
1 
2 
1 
9 

15 
13 
29 
1 
4 
1 
7 
3 
3 
1 

13 
1 
1 
1 
 

18 
1 
3 
 
2 
3 
3 
2 
1 
6 
1 
1 
1 
4 
 
2 
 
4 
2 
1 
2 
3 
 
3 
1 

4 
5 
1 
3 
 

25 
8 
7 
1 
2 
1 
9 

15 
26 
32 
1 
4 
1 
9 
3 
4 
1 

14 
1 
1 
1 
 

20 
1 
5 
 
2 
3 
4 
2 
1 
7 
1 
1 
1 
5 
 
2 
 
4 
2 
1 
2 
3 
 
5 
1 
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Lack of time due to work 
Lack of time to be active 
Lack of time to prepare healthy 
snacks or meals 
Large family with different food 
preferences 
Laziness 
Limited choice 
Location 
Lunchbox limitations 
Maintenance once program 
complete 
Making excuses 
Marketing of fast food 
Mothers dislike of cooking 
Mothers medical condition 
No neighbours to play with 
No siblings to play with 
Parents with new partner 
Parental interference 
Parental overeating 
Parental overweight 
Parents not interested in PA2 
Parties 
Peer pressure 
Peer pressure at school 
Peer role modelling 
Physical inactivity due to 
fathers work commitments 
Physical inactivity due to 
mothers physical disability 
Pilfering food 
Playstation 
Poor weight loss outcomes 
Responsibility on 1 family 
member 
School 
School canteen 
School vending machines 
Sibling rivalry around PA2 
Socializing 
Sole parent 
Sole parent – children 
unsupervised 
Special occasions 
Swapping food at school 
Time 
Too tired for PA2 due to work 
Too young for sport 
Treats from extended family 
TV 
TV food advertising 
Weather 
Wet weather 
Winter - cold weather 
Work commitments 

12 
9 
 
9 
 
1 
3 
1 
6 
2 
 

10 
1 

10 
1 
1 
1 
2 
1 
1 
2 
1 
1 
2 
6 

10 
5 
 
2 
 
1 
1 
2 
1 
 
3 
3 

12 
1 
1 

14 
1 
 
1 
2 

10 
4 
1 
2 

10 
3 
8 

19 
4 

13 
6 

12 
10 

 
9 
 
2 
3 
1 
8 
3 
 

12 
1 

11 
1 
1 
1 
2 
1 
1 
2 
1 
1 
2 
6 

10 
5 
 
2 
 
1 
1 
2 
1 
 
3 
3 

14 
1 
1 

16 
2 
 
1 
2 

10 
4 
1 
2 

10 
3 

10 
22 
4 

17 
6 

Retention strategies 
Rules and limit setting  
School – structured routine 
and environment 
School canteen 
School canteen limits 
School curriculum 
School PE 
Sibling or friend to play with 
Small family 
Social support 
Summer – warm weather 
Support – health professional 
TV or TV advertising 
Weather 
Whole of family approach 
Work life balance 
 
 
 

6 
7 
 

10 
17 
2 
5 

21 
2 
2 
8 

13 
2 
5 

11 
13 
1 

6 
7 
 

10 
18 
2 
6 

23 
2 
4 
8 

14 
2 
5 

11 
14 
1 
 
 

Total 387 433 Total 338 375 
1 As described in (270)  2 PA=Physical activity 
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Coding of initial codes was intentionally specific so as to avoid discarding 

data that may contribute to theme development in the subsequent phases of 

analysis. This process was audited by an external coder who coded 10% of 

transcripts which were compared to the codes identified by the candidate. 

Both coders coded for facilitators and barriers consistently. 

 

As described in Section 2.5.5, initial codes were arranged into “theme-piles” 

to identify first level themes (phase three of thematic analysis).  Again, care 

was taken not to over-generalise initial codes into themes, in order to present 

the meaning of the data accurately. Therefore, due to the large number of 

initial codes, the number of first level themes identified was substantial (12 

for facilitators and 18 for barriers). Themes were numbered using the system 

described in Section 2.5.5. Table 5.2 presents the first level themes and the 

initial codes underpinning them. 

 

In phase four of the analysis, themes were reviewed and refined to ensure 

they accurately captured the meaning of the data. At this point, some first 

level themes were discarded due to lack of supportive data; illustrated with 

strikethrough font in Table 5.2. For example, the nodes initially grouped 

under the level one facilitator theme “Miscellaneous” were discarded at this 

point. 

 
The final phase of the analysis involved defining and naming the resultant 

second level themes. The first level themes were examined to identify if any 

could be further grouped together as second level themes. This refinement of 

themes provided a more general representation of the facilitators and barriers 

to achievement of program goals. Many of these consisted of level-one 

themes, whilst some level-one themes remained as second-level themes in 

their own right. For example, the first-level theme “Inconsistencies/Lack of 

support” was retained as a second-level barrier theme. This final phase of the 

thematic analysis resulted in three second-level facilitator themes and six 

second-level barrier themes. Figures 5.1 and 5.2 illustrate the level one and 

level two themes that summarise the facilitators and barriers to program goal 

achievement reported by study participants. 
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Table 5.2: Results of phase three of the thematic analysis1 of 95 semi-
structured interviews conducted with PEACH study parents at the 12 
month time point listing level one themes describing barriers and 
facilitators to PEACH families’ achievement of program lifestyle goals 
and the initial codes that underpin them 

Barriers Facilitators 
B1.1: Food provided at school (27) F1.1: Consistent messages/support (129)  
After-school care food (1) 
Fundraisers (1) 
Swapping food at school (10) 
School canteen (14) 
School vending machines (1) 

“Go for 2 and 5” promotion (4) 
Consistency (2) 
Extended family support (9) 
Family modelling PA1 (16) 
Family support (32) 
Be Active ad (1) 
Healthy food from friends (1) 
Healthy home food supply (14) 
Healthy parties (1) 
Nutrition information panel (7) 
Social support (8) 
Support – health professional (2) 
TV or TV advertising (5) 
Having written information (3) 
Getting results (4) 
Peers modelling healthy behaviours (4) 
Retention strategies (6) 
School – structured routine and environment 
(10) 

B1.2: Maintenance (12)  F1.2: School promoting/provided healthy 
lifestyle choices (55)  

Maintenance once program complete (12) After-school care food (5) 
After-school care sport (1) 
No canteen at school (2) 
School canteen (18) 
School curriculum (6) 
School physical education (23) 

B1.3: Social outings/Special occasions 
(41)  

F1.3: PEACH strategies/principles (45)  

Birthday parties (5) 
Eating at friends house (5) 
Eating on holidays (1) 
End of term party food (1) 
Holidays (9) 
Socializing (16) 
Special occasions (2) 
Parties (2) 

Giving attention (1) 
Goal setting or planning (9) 
Involving child in healthy choices (2) 
Non-food rewards (1) 
Parental control of food (5) 
Parental modelling of healthy eating (2) 
Planned ignoring (1) 
Removing pressure from child (1) 
School canteen limits (2) 
Whole of family approach (14) 
Rules and limit setting (7) 

B1.4: Peers (30)  F1.4: Child’s age (4)  
Bullying (5) 
No neighbours to play with (1) 
No siblings to play with (2) 
Peer pressure (6) 
Peer pressure at school (10) 
Peer role modelling (5) 
Sibling rivalry around PA2 (1) 

Old enough for sport (1) 
Childs age – older (3) 
 

B1.5: Miscellaneous (37) F1.5: Child’s attitude (40)  
Change in routine (1) Childs awareness of healthy eating (25) 
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Child’s medical condition (5) – RETAINED 
AS A SECOND LEVEL THEME 
Baby or pregnancy limiting PA2 (4) 
Family cultural beliefs (3) 
Fathers lack of experience with girls PA2 (1) 
School (3) 
Location (8) 
Lunchbox limitations (3) 
Mothers dislike of cooking (1) 
Mothers medical condition (1) 
Parents with new partner (1) 
Parental interference (1) 
Parental overeating (2) 
Parental overweight (1) 
Poor weight loss outcomes (1) 
Physical inactivity due to mothers physical 
disability (1) 

Childs interest in PA2 (8) 
Childs positive outlook (7) 
 

B1.6: Child’s food/eating habits or style 
(14)  

F1.6: Child’s food/eating habits or style 
(5)  

Child fussy eater (1) 
Child skipping meals (1) 
Child’s appetite (5) 
Emotional eating (5) 
Pilfering food (1) 
Limited choice (1) 

Childs preference for water (1) 
Healthy choices by child (4) 
 

B1.7: Child’s age (8)  F1.7: Miscellaneous (13) 
Child maturing (5) 
Child not motivated due to young age (1) 
Too young for sport (2) 

Daylight saving (1) 
Parent with new partner (1) 
Holidays – more time (1) 
Hygienic lunchbox (1) 
Mother on diet (3) 
Sibling or friend to play with (2) 
Small family (4) 

B1.8: Lack of interest from child (4)  F1.8: Improved home food supply (9)  
Child not interested in canteen (1) 
Child not interested in PA2 (1) 
Child’s aversion to PA2 (2) 

Increased food variety (1) 
Reduced take aways (3) 
Removing junk food from house (5) 

B1.9: Child’s temperament (7)  F1.9: Increased physical activity (20) 
Child stubborn (7) Extracurricular sport (15) 

Increased incidental exercise (5) 
B1.10: Inconsistent messages/Lack of 
support (82) 

F1.10: Flexible working arrangements (2)  

Conflicting messages from role models (3) 
Different nutritional needs of other family 
members (15) 
Inconsistency with friends rules (1) 
Inconsistent parenting (14) 
Healthy home food supply not available or 
accessible (2) 
Inactive home environment (1) 
Inactive parent (1) 
Lack of family support (16) 
Lack of support from social network (5) 
Large family with varied food preferences (2) 
Treats from extended family (10) 
Parents not interested in PA2 (1) 
Marketing of fast food (11) 

Work life balance (1) 
Parent working at home (1) 
 

B1.11: Financial (3) F1.11: Pleasant weather (25)  
Cost of healthy food (2) 
Cost of PA (1) 

Summer – warm weather (14) 
Weather (11) 
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B1.12: Parental concern over restriction(5)  F1.12: Increased self-efficacy (28) 
Fear of eating disorder (3) 
Food emotions (2) 

Increased awareness of healthy eating (20) 
Motivated parent (4) 
Persistence (2) 
Readiness to change (2) 

B1.13: Screen-based leisure time (15)  
Playstation (2) 
TV (3) 
TV food advertising (10) 
B1.14: Inclement weather (43)  
Weather (22) 
Wet weather (4)  
Winter - cold weather (17) 
B1.15: Work (30)  
Lack of parental supervision due to work (5) 
Lack of routine due to work (3) 
Lack of time due to fathers work (1) 
Lack of time due to work (12) 
Too tired for PA2 due to work (1) 
Work commitments (6) 
Physical inactivity due to fathers work 
commitments (2) 
B1.16: Lack of time/preparation (42)  
Lack of preparation (5) 
Lack of time (14) 
Lack of time to be active (10) 
Lack of time to prepare healthy snacks or 
meals (9) 
Time (4) 
B1.17: Low self-efficacy (27)  
Lack of knowledge (1) 
Lack of motivation (11) 
Lack of commitment to goals (11) 
Laziness (3) 
Making excuses (1) 
B1.18: Burden of responsibility (6)  
Responsibility on 1 family member (3) 
Sole parent (2) 
Sole parent – children unsupervised (1) 

 

1 As described in (270)  2 PA=Physical activity 
 
. 
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Figure 5.1: Thematic mind map illustrating level one and level two themes describing facilitators to the achievement of 
program goals following the thematic analysis of 95 semi-structured interviews conducted with PEACH study parents at 
the 12 month time point  
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Figure 5.2: Thematic mind map illustrating level one and level two themes describing barriers to the achievement of 
program goals following the thematic analysis of 95 semi-structured interviews conducted with PEACH study parents at 
the 12 month time point  
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The following sections describe the level two themes for the two questions the 

interviews sought to answer i) “What factors external to the PEACH study made 

it easier for you to achieve the healthy lifestyle goals you set for your family?” 

and ii) “What factors external to the PEACH study made it harder for you to 

achieve the healthy lifestyle goals you set for your family?”. Each theme is 

described in detail and supported by direct quotations from selected interviews 

and discussed in relation to evidence from the existing literature. 

 

5.2 Facilitators – Second-level themes 

Three second-level themes representing factors that supported parents/families 

in achieving their program goals were identified. These were: 

• factors under the control of parents (“internal locus of parental control”), 

• factors beyond the control of parents (“external locus of parental control”), 

and 

• factors specific to the child (“child factors”) 

Table 5.3 explodes these second-level themes to illustrate which first-level 

themes fell under them and how commonly each was referenced. 

 

This section describes each of the second-level facilitator themes illustrated by 

direct quotations from interviews conducted with parents at the 12 month time 

point. Quotations have been selected to support a sample of the first-level 

themes underpinning the second-level themes, which are then discussed 

relative to the existing literature. 
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Table 5.3: Summary of second- and first-level facilitator themes and the 
number of initial codes (C) and references (R) supporting them identified 
through the thematic analysis1 of 95 semi-structured interviews conducted 
with PEACH study parents at the 12 month time point 

Second-level 
themes 

First-level themes C R 

Internal locus of 
parental control* 

PEACH strategies and principles 
Increased physical activity 
Improved home food supply 
Increased self-efficacy 

11 
2 
3 
4 

45 
20 
9 

28 
External locus of 
parental control* 

School promoting/providing healthy lifestyle choices 
Consistent messages/support/positive reinforcement 
Pleasant weather 

6 
18 
2 

55 
129 
25 

Child factors Child’s food or eating habits and style 
Child’s attitude 
Child’s age 

2 
3 
2 

5 
40 
4 

Discarded Miscellaneous 
Flexible working arrangements 

7 
2 

13 
2 

Total  62 375 
1 As described in (270)   
* Locus of control is a concept in between psychology and sociology related to where individuals 
conceptually place responsibility and choice for events in their life – either internal or external to 
themselves (327). The terms are used to define an individual as “internals” or “externals” and 
refers to the amount of control individuals believe they have over their lives (328). For the 
purposes of reporting the themes identified in the interviews for this thesis, these terms have 
been adapted to categorise the amount of control (internal = a lot, external = minimal) parents 
felt they had over factors that either supported or inhibited their ability to achieve healthy lifestyle 
goals promoted within the PEACH program. 
 

Second-level facilitator theme: Internal locus of parental control  
This second level theme groups first level themes that were deemed to be under 

parental control - PEACH strategies/principles, increased physical activity, 

improved home food supply and increased self-efficacy.  

 

PEACH strategies/principles 

Examples of “PEACH strategies/principles” that facilitated achievement of 

program goals included aspects underpinning both arms of the intervention (eg. 

whole of family approach, removing pressure from child) and also parenting 

practices that were promoted in the HL+P arm (eg. rule and limit setting, 

planned ignoring). 

 
“Doing it as a family, like making sure that the whole family is involved, not just saying Thomas is 
doing this.  We’ve brought the papers home and like everyone’s looked at them.” 
 
“He loves his Playstation and all that but we have the rule, he gets half an hour a day, that’s it.” 
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Increased self-efficacy 

The first level theme “increased self-efficacy” encompassed factors such as 

knowledge, awareness and attitudes that increased parents’ confidence in their 

ability to achieve their goals. 

 
“But you know, that’s just something that now I can say, no I’m not going to be involved in that 
(selling chocolates as a fundraising event) , I will give you a donation but I’m not going to do that, 
because that’s easier. But it’s still hard.” 
 
“I think the PEACH study has actually made me more aware of like types of foods and things to 
look for in packaged food, to get those healthy food choices.…. I think it’s just that, what do you 
call it, sort of like a recognition that you know, you need to do something.” 
 

 

Increased physical activity and improved home food supply 

Parents also reported that assuming responsibility for the promotion of physical 

activity and ensuring a healthy food supply at home assisted with achieving the 

goals they had set for their family. 

 
“And um just sorta eliminating in our family, our immediate family as in our home um, removing 
foods was not too hard because I do the shopping mainly so it was just whatever I bought was in 
the house and I just kinda eliminated chips and stuff like that” 
 

 

Discussion of the second-level facilitator theme “internal locus of parental 

control” 

Recommendations regarding healthy eating and activity behaviours promoted by 

the PEACH program (Table 2.4) are reflected by the above quotations eg. “…we 

have the rule he gets half an hour a day…”. The addition of the Triple P® 

component to the HL+P group aimed to “enhance the knowledge, skills, 

confidence, self-sufficiency and resourcefulness of parents” (241). The PEACH 

program included group activities, role plays and group discussions to enhance 

the opportunity for parents to implement the knowledge and skills promoted in 

the program. 
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It is possible that the promotion of the PEACH strategies and principles and the 

style in which they were delivered assisted in the development of self-efficacy, 

another theme identified as supporting parents to achieve healthy family lifestyle 

goals. 

 

Self-efficacy is a term used to describe an individual’s confidence in their own 

ability to make specific changes in behaviour and eventually assume 

responsibility for the treatment outcome (328). It is related to locus of control 

(see footnote in Table 5.3) and is described by Bandura as the most important 

prerequisite for behaviour change (329). The development of knowledge and 

skills, especially through role play and repetition, strongly promote the 

development of self-efficacy.   

 

Self-efficacy is specific to both behaviour and environment (329). For example, a 

parent who is confident about serving appropriate serve sizes to their child at 

home may be less confident when dining with the family at an all-you-can-eat 

buffet restaurant. Understanding the way in which the physical and social 

environments act to provide incentives or disincentives for different behaviours 

assists the construction of interventions to manage such environments to further 

support healthy behaviours. The establishment of a supportive home 

environment through the provision of healthy food and activity choices appeared 

to assist parents to achieve their healthy lifestyle goals. This is also reflected in 

child weight-control strategies most commonly reported by a group of Australian 

parents of 5-6 and 10-12 year old children (282). The three most commonly 

reported strategies were promoting healthy eating (49% and 37% respectively), 

promoting exercise (33% and 35%, respectively) and reducing “junk” food (32 

and 28%, respectively) (282). Interestingly, focus groups conducted in the UK 

with parents of 7-12 year old children from low (n=14) and high (n=27) SES 

groups found that parents from high SES families were more likely to enforce 

food rules in the home than parents from low SES families (330).  
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Second-level facilitator theme: External locus of parental control  
Factors contributing to the second level theme of “external locus of control” 

were: pleasant weather, consistent messages/support and school 

promoting/providing healthy lifestyle choices. These were all factors which 

positively influenced children’s behaviours, but which parents had little, if any 

control over. 

 

Consistent messages/support  

The “consistent messages/support” theme contained the most initial codes (129) 

and represents a wide range of factors at the program, family and societal level. 

 
“I think family support has definitely made it easier.” 
 
“Well it was easy sorta talking to my extended family my mum and that and getting them to make 
some changes down their end. So wherever we went it was sorta healthy food.” 
 
“some of the adverts that are on tv that are coming out at the moment,  I mean there’s not that 
many, but ones, the goods ones, you know to do with the five foods groups or um there’s that 
eat well play well one on at the moment we sort of point those out to her” 
 

 

School promoting/providing healthy lifestyle choices 

Parents also reported the promotion/provision of healthy lifestyle choices at 

school supported the achievement of their family’s goals. These included the 

school curriculum, after-school care, the canteen and physical education. 

 

“The external factors, the school is very good, the canteen has a very good healthy eating policy 
and out of school care that I use occasionally have very good eating policies, so that’s helped.” 
 
“At school and the Institute of Fitness Program and every morning they do fitness with all the 
children.  I think it’s like 10 or 15 minutes, but it’s obviously a help.” 
 

 

Discussion of the second-level facilitator theme “external locus of parental 

control” 

Previous public health initiatives, such as the tobacco control movement, identify 

the importance of including education strategies in a comprehensive multi-

message, multi-channel program to guide social change (311). Management 
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interventions ideally need to be supported by mass media campaigns that will 

help to promote a climate supportive of program and policy efforts. Findings 

from interviews conducted by Economos et al with key informants from 

successful public health campaigns highlighted that “messages must be framed 

positively, be supported by consensus among scientists, be repeated in a variety 

of venues, and go beyond building awareness or conveying information” (331). 

 

Furthermore, evidence suggests that with regards to tobacco, counter-marketing 

campaigns that challenged pro-tobacco messages helped to “de-normalise” 

smoking (311). The possibility of such an approach being applied to the 

promotion of non-core foods illustrates a further possible strategy beyond the 

direct control of parents that would help them and others to support 

parents/individuals to manage an overwhelmingly obesogenic environment. 

 

The mass media is crucial to reach all social groups and influences society’s 

attitudes, beliefs and values to help shape common culture (331). Therefore, the 

dissemination of constant and consistent healthy lifestyle messages via 

numerous channels will assist to increase community-wide awareness of healthy 

practices. 

 

Over the past 50 years, school health promotion has evolved alongside health 

promotion in other settings (332). The Health Promoting Schools initiative is a 

multifactorial approach that covers teaching health knowledge and skills in the 

classroom, changing the social and physical environment of the school, and 

creating links with the wider community (333). A review of the evidence of 

different types of school-based programs to promote child health and wellbeing 

found programs that promote healthy eating and physical activity to be amongst 

the most effective (332). Given this success and the importance of this as 

identified in the interviews, the use of such a model to promote healthy lifestyle 

behaviours to students and potentially families is extremely valuable and worth 

promoting. 
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Second-level facilitator theme: Child factors 
Some factors relating to the children enrolled in the PEACH study made it easier 

for the parent’s to achieve the healthy lifestyle goals they had set for their family. 

Specifically, these related to the child’s age, their attitude and their food/eating 

habits or style.  

 

Child’s age 

Some parents found that as children became older, their awareness of the need 

to make healthy lifestyle choices increased, as did their eligibility to participate in 

club sports. 

 
“And because she’s that little bit older I think she understands that a little bit more as well, so 
that’s probably helped her more than anything, well both of us.” 
 

 

Child’s attitude 

Parents also reported that children’s attitudes towards healthy lifestyle choices 

such as interest in healthy eating and/or physical activity and an overall positive 

outlook assisted with the achievement of program goals. 
 
“And she’s sort of, she’s trying to make a conscious decision to make, to make healthy choices.  
You know, like, it’s sort of like, oh I really like that but that wouldn’t be as good for me.” 
 
“He like to play sport, he’s very active, he got a lot of energy, is made me easy you know…. he’s 
going to eat because he play everyday something so he want to eat health foods.” 
 
 

Discussion of the second-level facilitator theme “child factors” 

Of the 49 references made to facilitators of healthy lifestyle change that fell 

under the second-level theme of “child factors”, 25 referred to “child’s awareness 

of healthy eating” (Tables 5.2 and 5.3). Similarly, focus groups conducted with 

Australian children aged 7-8 years and 10-11years found that children were 

aware of the health value of different foods eg. “it makes your bones stronger”  

as a consequence of eating healthy foods, whilst unhealthy foods “make your 

arteries block” (334). Children in this sample were also able to identify the health 

benefits of being physically active. The provision of opportunities for children to 
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translate this awareness and knowledge into practice is essential for the 

development of healthy behaviours.  
 

Furthermore, food preferences may be influenced by temperament and 

personality (291) and parents found that children who enjoyed healthy foods, or 

were willing to try them, supported their efforts to make healthy changes to the 

family food/eating style. A Canadian study has found that children and 

adolescents who have a healthy diet generally do so because they like the food 

they are eating (335) – usually a factor that parents may influence, but is central 

to the child. The same may be said for activity preferences. 
 

Although not as frequently referenced as the other two second-level themes of 

“internal”, and “external loci of parental control” (49 vs. 102 and 209, 

respectively), “child factors” have a meaningful influence on parents/families 

ability to achieve healthy family lifestyle goals and illustrate the importance and 

value of total family involvement in such an undertaking. 

 

5.3 Barriers – Second-level themes 

Six second-level themes were identified that summarised factors that inhibited 

parents/families achievement of program goals. Three of these were the same 

as the second level facilitator themes of: 

• “internal locus of parental control”, 

• “external locus of control” and 

• “child factors” 

and three were unique to barriers: 

• “long term maintenance and managing high risk situations” 

• “poor time management” 

• “inconsistencies/lack of support” 

 

Table 5.4 explodes these second-level themes to illustrate which first-level 

themes fell under them and how commonly each was referenced. 
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Table 5.4: Summary of second- and first-level barrier themes and the 
number of initial codes (C) and references (R) supporting them identified 
through the thematic analysis1 of 95 semi-structured interviews conducted 
with PEACH study parents at the 12 month time point  
Second-level 
themes 

First-level themes C R 

Internal locus  
of parental 
control* 

Low parental self-efficacy or commitment 
Burden of responsibility 
Parental concern regarding restriction 

5 
3 
2 

27 
6 
5 

External locus  
of parental 
control* 

Peers 
Food provided at school 
Inclement weather 

7 
5 
3 

30 
27 
43 

Child factors Lack of interest from child 
Child’s temperament 
Child’s age 
Child’s food or eating habits and style 
Child’s medical condition 

3 
1 
3 
6 
1 

4 
7 
8 
14 
5 

Maintenance & 
managing high 
risk situations 

Maintenance 
Social outings or special occasions 
Screen-based leisure time 

1 
8 
3 

12 
41 
15 

Poor time 
management 

Work 
Lack of time and preparation 

7 
5 

30 
42 

Inconsistencies or lack of support  
(first-level theme retained as a second-level theme) 

13 82 

Discarded Miscellaneous 
Financial 

15 
2 

32 
3 

Total   93 433 
1 As described in (270) 
* Locus of control is a concept in between psychology and sociology related to where individuals 
conceptually place responsibility and choice for events in their life – either internal or external to 
themselves (327). The terms are used to define an individual as “internals” or “externals” and 
refers to the amount of control individuals believe they have over their lives (328). For the 
purposes of reporting the themes identified in the interviews for this thesis, these terms have 
been adapted to categorise the amount of control (internal = a lot, external = minimal) parents 
felt they had over factors that either supported or inhibited their ability to achieve healthy lifestyle 
goals promoted within the PEACH program. 
 

 

This section describes each of the second-level barrier themes illustrated by 

direct quotations from interviews conducted with parents at the 12 month time 

point. Quotations have been selected to support a sample of the first-level 

themes underpinning the second-level themes, which are then discussed 

relative to the existing literature. 
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Second-level barrier theme: Internal locus of parental control 
As for facilitators, the second-level theme “internal locus of parental control” 

summarised barriers to the achievement of healthy lifestyle goals that were 

considered to be under direct parental control. This second-level theme consists 

of the first-level themes of “burden of responsibility”, “low self-efficacy or 

commitment” and “parental concern regarding restriction”. 

 

Burden of responsibility 

The theme “burden of responsibility” was used to group together points 

expressed by parents who had the sole responsibility for making lifestyle 

changes within their family or who were the sole carer of their child ie. single-

parents. 

 
“I think that’s my biggest challenge.  I’m doing it as a sole parent, it’s harder because I just have 
to think of everything.” (MOTHER) 
 
“I find a lot of it falls on me, I’ve got to like watch what everyone is like.  Like my husband was 
going to attack some food last night and I just said, stop… I’ll get called the food nazi now.” 
(MOTHER) 
 

 

Low parental self-efficacy or commitment 

The theme “low parental self-efficacy or commitment” reflected a perceived lack 

of knowledge, motivation and commitment by parents that made it harder for 

families to achieve their healthy lifestyle goals. 

 
“I think my own mood at times can also contribute to that.  Whether or not I can be bothered 
myself being active or showing the right example that way.” 
 
“Now, the other thing which is actually is the commitment of all members in the family to actually 
lose weight and sort of stick to the PEACH Program and I guess there’s a commitment on myself 
too to actually do it and I guess I haven’t been committed to that.” 
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Parental concern regarding restriction 

The third theme identified as falling under internal locus of parental control is 

“parental concern regarding restriction”. This theme refers to parents’ concerns 

about the potential adverse effects (for the child and/or parent) of limiting their 

child’s consumption of unhealthy foods. 

 
 
“…because you don’t want to end up creating an eating disorder in your child and then saying 
well you can't have any more, and then you know, you feel like if people are saying that to her all 
the time, she’s going to start feeling that she wants to eat when she doesn’t want to, set up this 
psychological thing, so, that whole psychological aspect of it is the one thing that I feel has been 
the issue with her.” 
 
“The eating side of thing, it does get, it’s awful sometimes and she’ll say, you know, can I have 
something to eat?  And I say, oh you know, you’ve had enough.  And she’ll say, you just think 
I’m a pig don’t you.  And it hurts me.” 
 

 

Discussion of second-level barrier theme “internal locus of parental 

control” 

Some of this “burden” is a result of work-life stresses, social gender roles or 

family structure. A recent analysis of data collected in the first wave of the 

Longitudinal Study of Australian Children (LSAC) examined the detrimental 

effects work can have on family life (336). The authors found that parents who 

felt they had more support from their partner (in raising children) felt more 

competent as parents (336). Work-family stress was increased for mothers 

having a child with a long-term health condition, suggestive of the greater caring 

role assumed by mothers than fathers. 

 

Mothers also tend to assume the role of food provider and preparer. Much of the 

responsibility of this was experienced by mothers in the sample as illustrated by 

the second quote above. Despite changes to women’s education, employment 

and childbearing years exerting pressure on traditional gender roles, women 

continue to assume responsibility for domestic tasks in most households (337).  
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As discussed previously, self-efficacy, or the belief in ones ability to successfully 

perform a behaviour, is important for the achievement of behaviour change 

(329). Related to this is commitment or motivation to maintain new behaviours. 

In a study conducted in the US, low caregiver motivation was identified as a 

barrier to physical activity via semi-structured interviews conducted with 11 

dyads (female child (n=12) and caregiver (n=8 mothers, n=3 grandmothers): “I’m 

the one who is lazy and I can’t make her run outside…while I…watch TV” (338). 

Parents generally control the type and amount of food available to their young 

children (285), they help shape the attitudes and behaviours children develop in 

relation to food, and they construct the family mealtime environment (339)  

(197). In addition, when asked to indicate who they were most likely to learn 

from and believe regarding knowledge about food, a sample of 11-16 year old 

children from four European countries (n=1079) ranked parents highest, 

indicating the importance of role modeling (340). Therefore, modeling of 

unhealthy behaviours by parents may translate to similar behaviours in children. 

 

Reluctance to limit food consumption was also elicited from focus groups held 

with (low-income) mothers of overweight children in the US (3 focus group, with 

6 mothers in each, children’s ages ranged from 26-56 months) (341). Mothers 

found it emotionally difficult to deny children additional food and especially 

struggled with children whose appetites appeared limitless: “If they ask for 

something, I’m not going to tell them no. I don’t want to deny my child 

something.” The authors of this study suggested that reluctance to limit a child’s 

eating may have been related to the use of food as a reward, however this was 

not identified in the PEACH sample and was a practice explicitly discouraged in 

both intervention arms. However, parental concern regarding restriction of food 

was referenced five times as a barrier to the achievement of healthy lifestyle 

goals by the PEACH parents. Similarly, focus groups conducted with 

predominantly Hispanic mothers of 2-5 year old obese children found that at 

least one third of mothers had difficulty setting limits around food consumption 

(342). 
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Fear of inciting eating disorders has also been identified in other parent groups 

(330), however involvement in a professional child weight management 

intervention affords minimal risk of this (343). This is discussed further in Section 

6.7.4. 

 

Second-level barrier theme: External locus of control  
Similar again to the second level themes identified for facilitators of change, the 

barrier theme “external locus of control” represented factors which influence 

children’s behaviours, but which parents had little, if any control over. This 

second level theme incorporated the first-level themes of “peers”, “food provided 

at school” and “inclement weather”. 

 

Peers 

There were a number of initial codes falling under the theme of “peers” that 

hindered achievement of healthy lifestyle goals for families. Some of the more 

frequently cited ones were peer pressure, peer role-modelling and bullying. 

 
“Um, and then again, there’s at school there’s a lot of peer group you know, oh, why are you 
eating that, you know, why aren’t you having a sandwich or chips, where she’s taking salads and 
fruit, you know.” 
 
“the fact that other kids can go to McDonalds and KFC, I mean, just the last, I’ve noticed more in 
the last 2 weeks, when I ask her what she wants for dinner, it’s oh, KFC or McDonalds, and it’s 
just been constant, every single night, she’s wanted takeaway.” 
 
“…very recently at school he’s sorta been teased, just by one person, but like his class bully 
about his weight and he felt really bad last week, like really upset and sad and that’s happened 
to him last year and well same sort of thing, but that’s sorta set him back with his self image.” 
 

 

Food provided at school 

Food provided outside the home was another barrier identified by parents that 

fell outside their control. This included food provided at school from canteens 

and vending machines, fundraisers, after-school care and also children 

swapping food at school. 
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“I think the school having a canteen that only really supplies junk food was the hardest because 
the kids always want to have a school lunch and sometimes you want to use that as a reward 
and you don’t think you can use it as a reward if they’ve got just hot dogs and all that sort of 
rubbish, like pies, pasties, pizzas and all that sort of stuff.” 
 
“Um, I guess influence of kids at school…. I know that they do swapsy’s out of their lunch box 
and stuff and he’ll often say “Oh, I swapped my banana for a…… because it looked better.”” 
 

 

Inclement weather 

The final theme grouped under “external locus of control” was inclement 

weather. Wet weather, cold weather, and just weather in general were referred 

to as making it harder for families to achieve their healthy lifestyle goals. 

 
“…a lot of the time around winter time, so not only is activity decreased because of weather I 
guess, but she’s eating I guess a little more unhealthier than she would be through summer.” 
 
“Okay.  Um well weather’s always a factor.  Like when you’re trying to get out there and do your 
activity and stuff and, oh it’s too hot, it’s too cold, it’s too wet.” 
 

 

Discussion of second-level barrier theme “external locus of parental 

control” 

Peer pressure was also acknowledged by parents (n=17) to be a major barrier 

to healthy lifestyle choices for children (aged 7-11 years) in a previous 

Australian school sample (334) and a UK sample (n=40 mothers, child age: 7-12 

years) (330). A recent report from the UK stated that peer pressure and 

advertising has a greater effect on determining children’s food choices at school 

and home than teachers and parents (344). 

 

Parents of 7-11 year old Australian children cited unhealthy options in school 

canteens as a major obstacle to healthy eating for their children: “The issue is 

that kids buy stuff at the canteen…..they still get the [unhealthy] food” (334). In 

addition, this sample also reported that many foods that children are taught are 

unhealthy are available at the canteen, leading to children believing that these 

foods were in fact healthy. 
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Currently in Australia, the state Departments of Education and Health are 

introducing healthy eating guidelines to public school canteens. They will 

provide general directions regarding foods and beverages suitable for every day 

purchase by students and ultimately reduce the barriers currently experienced 

by parents regarding food provided at school. 

 

Regardless of the season, weather was consistently listed as a barrier to the 

achievement of program goals that was beyond the control of parents. Weather 

was also recognised as a barrier to physical activity for parents of both low and 

high SES families in the UK (n=41 mothers, child age: 7-12 years) (330). 

 

Second-level barrier theme: Child factors  
The second level theme “child factors” represented a number of factors relating 

to children that hindered the achievement of program goals for families. These 

were related to the child’s age, their eating habits and their temperament. The 

initial code “child’s medical condition” was also included under this second level 

theme. 

 

Child’s eating habits 

Children’s food/eating style or habits, particularly emotional eating and an 

insatiable appetite, were other “child factors” reported by parents that made goal 

achievement difficult. 

 
“Since the day she was born, she has just loved food and um, she’s actually….. she’s just 
always had an incredibly healthy appetite.” 
 
“The only thing I probably find with (child) is that when she gets a little bit emotional she likes to 
eat, I suppose it’s like with a lot of us.  You know, turns to food for comfort.” 
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Child’s temperament 

A number of parents indicated their child’s temperament or lack of interest in 

program goals made it difficult for them to bring about changes to lifestyle 

habits. 

 
“Because she gets a bit bored and she’s quite easily to say, “Oh, I’m just tired” or “I don’t want to 
do that anymore” and she’s quite strong-minded so she is really set sometimes.  Trying to 
convince her is a bit difficult and you know.” 
 

 

Child’s medical condition 

A range of medical conditions were reported as hindering achievement of 

program goals. 

 
“(Child) is also asthmatic so you know that’s a little bit of a yeah, and its only when a cold comes 
on and I guess we’re a little bit guarded with her like going out to do things when its cold in case 
she gets a cold and it brings on the asthma.” 
 
“He’s been sick lately, so we have been going easy on the sport, and also relaxed the eating 
side of things because he is not feeling well.” 
 

 

Discussion of second-level barrier theme “child factors” 

A child’s capacity to self-regulate intake in response to internal hunger and 

satiety cues is innate, but easily overridden by social and emotional cues from 

adults (345). Explicit use of food as a reward or comfort has been shown to be 

ineffective and probably counterproductive to strategies for improving food 

intake and variety (81). Satter argues for a feeding approach based on a division 

of responsibility around food and eating (291). In this situation, the parent is 

responsible for choosing safe and nutritious food and ensuring it is available and 

accessible, and the child is responsible for deciding how much is eaten. This is 

an approach that she applies to children of all ages and for weight management 

(292). 

 

In contrast to this philosophy, a group of parents of 7-12 year old children in the 

UK viewed food preferences as fixed and resistant to change, identifying such 
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traits as barriers to healthy behaviours (330). In addition, parental use of food to 

satisfy children’s emotional needs has been linked to a tendency towards 

childhood obesity (346). Another factor parents may perceive as being related to 

their child that plays a role in the development of overweight is “a love of eating” 

which has been identified through in-depth conversations with Australian 

mothers (n=11, child age: 14months-15 years): “If there’s food around she can’t 

not eat it (mother of 12 year old girl)” (347). 

 

It is commonly reported in the literature that overweight in childhood is not 

perceived by parents as a health concern. Usually, it is not until the child’s 

weight prevents them from keeping up with peers physically and socially that it is 

considered an issue (348). This suggests that being overweight is not regarded 

as a high health priority and that for example, the risk of physical activity 

aggravating asthma is perceived to be a greater concern than the risk of no 

physical activity increasing the degree of overweight. 

 

Second-level barrier theme: Long term maintenance and managing 
high risk situations  
Difficulties associated with long-term maintenance of change and the 

management of high risk situations (refer to Section 2.2.1) was a second level 

barrier theme. This second-level theme included the first-level themes of 

“maintenance” in general, managing “social outings/special occasions” and 

managing “screen-based leisure activities”, as illustrated by the selection of 

quotations below. 

 
Maintenance 

“But yeah, I mean it hasn’t been easy outside the PEACH program.  Once you sort of get away 
from the sessions and the constant, you know, you do forget things and (child) forgets things.” 
 
 
Social outings and special occasions 
“And when we are at a socialising event, it’s hard to control because they get upset if you tell 
them anything in front of other kids, so I’ve got to be mindful of that.  And that’s where 
sometimes there’s a slippage in terms of them sneaking a few extra cups of soft drink because 
they’re on the table.  And it’s like oh, mum’s not watching, I can have it. That sort of thing.” 
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“Yeah, holidays is an absolute nightmare, yeah one day we had McDonalds for breakfast, 
Hungry Jacks for lunch and fish and chips for dinner because of the people that we were 
meeting on that day, we had different things on and that was, was an appalling nutritional day 
but it was a good fun day, you know and it’s, that was not something we would do during the 
year, like during the term time so but yeah more and more parties and things to go to.” 
 
 
Screen-based leisure time 
“Externally for us too would [be] at home, things like the Play Station and the internet are a 
challenge because they encourage him to be sitting down not doing anything.  So that sort of 
stuff makes it a little bit harder.” 
 

 

Discussion of second-level barrier theme “long term maintenance and 

managing high risk situations 

Previous research has found that parents feel they had a high level of control 

over what their children eat at home, but not necessarily so for eating episodes 

in other environments (330). This finding is consistent with some of the opinions 

expressed by PEACH parents, as expressed above, and may jeopardise the 

long-term maintenance of healthy behaviour changes. Such scenarios are 

termed “high risk situations” in the Triple P program and can be managed by 

application of the “planned activities routine” (Section 2.2.1). Using such a tool 

can assist with the identification of barriers to maintenance and planning of 

strategies to overcome these. 

 

The identification of “high risk situations” by parents in this study highlights the 

challenges faced by parents undertaking family health behaviour change. It 

emphasises the need for a behaviour management approach to child weight 

management that empowers parents with the skills and confidence to plan, 

implement and maintain behaviour change (240). 

  

Second-level barrier theme: Poor time management  

“Work” and “lack of time/preparation” were two first-level themes captured under 

the second-level barrier theme of “poor time management”. These represented a 
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significant number of references (30 and 42 respectively) to various ways that a 

perceived lack of time inhibited the achievement of program goals. 

 
Work 
“Probably working full time made it hard because sometimes things just go up in smoke and you 
can’t control it so you just have to change them, I’m just trying to think, time constraints again 
because of the work for both of us, that’s all I can think now.  
 
“Obviously you know, I mean it’s extremely hard, you know, you work 5 days a week, sometimes 
7, it makes it hard, as I’m sure you guys are aware.  Doing more hours in the day than you, in a 
perfect world you’d have more hours in the day and less time to spend at work and more with 
family.  It doesn’t happen that way.” 
 
 
Lack of time 
“It’s the time of finding the vegies all this, and then the time of preparing it, and you know, and 
you do, and you run out of time, and that’s probably you know, if you weren’t quite so busy, 
you’d probably do a better job at that.  That’s life.” 
 
“I spose lack of time is a big ah, the big negative. Like um I get home at about six oclock at night 
so your looking for things to cook which makes it hard. Um. Also to with activity too so by the 
time we get home by the time you try to encourage a bit of activity it just lack of time.” 
 

 

Discussion of second-level barrier theme “poor time management” 

Lack of time has been cited by samples of other Australian parents (n=17)  as a 

major barrier to children participating in organised sport (334) and a barrier to 

the provision of healthy food/meals by UK parents (n=41 mothers, child age: 7-

12 years) (330). The misconception that healthy food needs to be home 

prepared or fresh ie “finding the vegies”, “looking for things to cook”, potentially 

contributes to the perception of lack of time for healthy food and signals the 

need for education around quick, convenient and healthy meal options. 

 

The three most common reasons given for not attending sessions or not using 

resources at home were lack of time, family and work commitments (Section 

4.2.2). These responses support these interview findings, both of which illustrate 

the increasing challenges parents face to achieve a satisfactory work/life/family 

balance (75). Providing parents with strategies to manage their time and obtain 

and prepare healthy meals and provide activity opportunities for their children 

will assist in overcoming such time demands. 
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Second-level barrier theme: Inconsistencies/lack of support 
This final theme relating to barriers was a first-level theme that was retained as 

a second-level theme as it included 82 references to a large number of initial 

codes. This theme reflects inconsistencies between program principles and the 

home environment, wider family, friends and society in general that were 

unsupportive of the achievement of program goals. In particular, comments 

relating to “inconsistent parenting”, “lack of family support” and “marketing of fast 

food” were commonly quoted and some examples are presented below. 

 
“And her Dad is sort of, has a bit of a different way of thinking to me.  Like, “Oh she’s only a kid 
you know” or “Let her have that, she’s alright, she does enough exercise”…… So that can be 
hard you know.  Yeah, about his, or letting her sneak something, “Oh don’t tell Mum.”  You 
know, if I’m at work and he buys her something.  Or hiding things, which I think is a bit deceitful.” 
 
“Mainly my wife, I suppose.  My wife’s not really focussed on this sort of thing, but just tends 
to get on with things and keep everyone happy. And she tends to allow (child) to overeat.” 
 
“Well, lots of things, yeah, um, I guess family has been very difficult.  My husband has absolutely 
refused to co-operate, and if anything, gone more extreme, just deliberately to make it more 
difficult.” 
 
“The other thing when you visit family, extended family and they invariably want to give the 
children treats, you know the chips or the baking, that I found was a little hard.” 
 
“Like society in that whilst there is like this all-pervading healthiness everywhere, there is also 
amongst that, ads on TV every second for McDonalds and that sort of thing.  So I guess those 
sorts of external factors made it harder, because (child) has got this glamorised view of 
McDonalds, and I don’t know what it is about the place, but she just finds the whole notion of 
going to McDonalds as terribly exciting.” 
 
“Supermarkets. Yeah, the way they set up.  You know, they strategically put everything at eye 
level that they want to sell.  There’s not a huge amount that you can easily access, there’s more 
of the junk than there is the healthier.  So that’s challenging, especially when you know you have 
a whole section that’s snack foods for kids and if you actually look at it all there’s very little that 
you can pull out of there.” 
 

 

Discussion of second-level barrier theme “inconsistencies/lack of 

support” 

Lack of support from other family members, most commonly by fathers and 

grandparents, has been reported elsewhere in the literature (341). This work 

was conducted with mothers only however, and some mothers indicated support 

from fathers, so it is difficult to conclude that fathers are always undermining 
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rules set by mothers. The PEACH study included interviews with mothers and 

fathers and references were made to both being unsupportive of healthy eating 

at times. 

 

A recent cross-sectional survey (n=315, 36% men) undertaken at an Australian 

supermarket exploring the public’s perception of the causes of obesity among 

primary school children found 50% of adults viewed the media’s promotion of 

unhealthy foods as an extremely important causative factor (349). The need for 

clear and consistent messages around healthy lifestyle choices across settings 

is crucial for obesity management and prevention. This need was also identified 

by Australian parents (n=17) and children (n=119, 7-11 years old) participating 

in focus groups to explore perceptions around healthy eating, physical activity 

and obesity prevention (334).  

 

Similarly, focus groups conducted with parents of 7-12 year old children in the 

UK reported “widespread scepticism of current information with the media, food 

manufacturers…..as sources of potentially biased information” (330). The World 

Health Organisation considers the marketing of fast foods a key factor in the 

worsening diets of populations, with children particularly affected by 

advertisements (344). 

 

The findings from the PEACH study and others highlight the need for support for 

healthy lifestyle choices from all levels of society – from family and friends to 

organisations and governments – at the individual and population level. This will 

help to ensure that action regarding the management of overweight occurs 

simultaneously along the prevention – treatment continuum.  
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5.4 Conclusion: Facilitators and barriers to the achievement of 

program goals 

This section reported the findings from the thematic analysis of interviews 

conducted with study parents to describe in detail the factors external to the 

PEACH program that facilitated or inhibited families in achieving their healthy 

lifestyle goals. The aim of thematic analysis is not to develop a theory (as for 

grounded theory), but to describe in detail the opinions and realities experienced 

by a target group (258) (Section 2.5.5). 

 
Parents identified more barriers to the achievement of healthy lifestyle goals 

than they did facilitators. Many of these were beyond the scope of the study and 

also perceived to be outside the internal control of parents.  This was similar to a 

group of British parents who found it more difficult to verbalise facilitators than 

barriers to healthy behaviours in primary school children (330).  

 

The social and environmental barriers and time pressures identified by parents 

are a common feature of Western family life such that many parents are raising 

families in stressful situations (347). Therefore it is important that health care 

providers and interventions are considerate of these issues.  

 

Limited research has been conducted to examine the factors that support or 

inhibit parents’ efforts to achieve healthy lifestyle goals for their families (334), 

particularly the experiences of parents participating in a child weight 

management program. The few studies identified as having explored this area 

focussed mainly only on barriers to healthy lifestyle behaviours, commonly 

identifying: 

- Limited facilities for physical activity (334) (330) (338) 

- Lack of time (334) (330) 

- Peer pressure/inconsistent or contradictory role modelling (334) (330) 

(338) 
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as preventing healthy lifestyle choices. Many of these themes are consistent 

with the findings of the present study and emphasise the need to view childhood 

overweight as a public health issue that has many societal and environmental 

influences (Figure 1.3). These findings place a “real-life” lens over the 

intervention allowing consideration of factors influencing its effectiveness. They 

identify the importance of environmental and social determinants of behaviours 

that result in weight gain, highlighting the need for extended support for 

individuals, families and populations to ensure that healthy choices are easy 

choices.  

 

These findings provide an insight into the context within which families live and 

the influences they must manage whilst modifying their lifestyle choices.  

Recognition of this complex milieu illustrates the importance of considering 

factors external to a program and inherent to its participants during program 

design and delivery in order to maximise intervention effectiveness. 

 

Supporting parents during an intervention to increase their control over 

situations that have been shown to jeopardise goal achievement may also be 

worth considering. Similarly, raising parents’ awareness of barriers identified by 

previous participants may help to alert them to possible pitfalls, thus stimulating 

action to prevent or avoid them. Identification of issues associated with 

maintenance will assist in the design of programs that provide adequate support 

during this crucial time. 

 

Aspects that were relevant to both facilitators and barriers were factors internal 

and external to parental control. Parents need to be encouraged to initially 

address those barriers which they have direct control over (eg. skills and 

knowledge). This may lead to increased self-efficacy and a belief that those 

barriers outside their control (eg. obesogenic environment) are also 

manageable, for example via advocacy or lobbying. Such external factors may 
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be out of the reach of an intervention, but are important to keep in mind during 

intervention delivery.  

 

Interventions and families exist within an environment in which the healthy 

choice is not always supported. Ideally, interventions should aim to advocate for 

supportive environments for participants in order to maximise the likelihood of 

success. This may be through discussions with schools regarding the promotion 

and provision of healthy lifestyle choices, lobbying against TV food advertising 

or advocating for healthful urban planning and development.  

 

Understanding the “real-life” experiences of a target populations is necessary to 

design and implement weight management interventions in an increasingly 

obesogenic environment. The insights provided by the qualitative research 

findings described in this chapter provide an important understanding of these 

experiences. The implication of these findings on practice and future research is 

discussed in the conclusion of the following chapter. 
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Chapter Six: Overall Discussion 

This final chapter reiterates the main findings of this thesis study and outlines 

how this work has contributed to the evidence regarding effective management 

of overweight in pre-pubescent 5-9 year old children. Study strengths and 

limitations are also identified and discussed. Finally, the implications of the study 

findings on child weight management practice are outlined and areas warranting 

further research are considered.   

 

6.1 Reiteration of key findings  

6.1.1 Outcome evaluation 

The key findings of the outcome evaluation were: i) unsuccessful maintenance 

of the significant group difference observed for the primary outcome of BMI z-

score at the six month time point, ii) significant reductions in BMI and WC z-

score were successfully maintained by both groups to 12 months and iii) 

indicators of psychosocial health and growth were maintained or improved. 

These findings were discussed in relation to the literature in Section 3.2.3 and 

are briefly summarised below. 

 

Unsuccessful maintenance of the significant group difference observed 

for the primary outcome of BMI z-score at the six month time point 

A group difference was observed only for BMI z-score at the six month time 

point (p<0.005), indicating that the addition of a parenting skills training program 

improves the short term effectiveness of a parent-led family focussed healthy 

lifestyle intervention for the management of overweight in 5-9 year old children. 

However, the addition of a parenting skills training program made no difference 

to the long term effect and the possible reasons for this were presented in 

Section 3.2.3. The finding necessitates the need for the acceptance of the null 

hypothesis (Section 1.4.3). 
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Significant reduction in BMI and WC z-score successfully maintained by 

both groups to 12 months 

The long term effect of the intervention on the primary study outcomes (BMI z-

score and WC z-score) showed that the reductions achieved over the 

intervention period were maintained for the following six months equally for both 

groups without any further program contact. As presented in Sections 3.2.1 and 

3.2.2, both groups demonstrated significant decreases in BMI z-score and WC 

z-score from 0-6months and 0-12months (p<0.001 for all).  

 

Boys responded significantly better than girls for both of these anthropometric 

indicators over both the intervention and maintenance periods. This gender 

effect was confirmed and discussed in Section 3.2.3. It may be explained by the 

boys’ significantly greater BMI and WC z-scores at baseline and/or 

physiological, environmental or societal gender differences. Varying effects of 

gender have been reported elsewhere in the literature (296) (215, 295) (294) 

(304) signalling that this characteristic should be considered in future study 

design, implementation and analysis. 

 

Maintenance or improvement of indicators of psychosocial health and 

growth 

In addition, indicators of psychosocial health as reported by children and parents 

were either maintained or significantly improved over time, respectively (Table 

3.10). Indicators of HRQoL and body size dissatisfaction did not change for the 

children over time. Parents reported significant improvements in how they 

perceived their child’s HRQoL for all three domains examined (0-6mth: p<0.01, 

0-12mth: p<0.001). Children’s linear growth was not negatively impacted upon 

but showed the potential to normalise. Height increased significantly over time 

(0-12mth: p<0.001), whilst height z-score values significantly decreased (0-

12mth: p<0.001). 
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Summary of outcome evaluation findings 

These findings demonstrate that a parent-led, family focussed child weight 

management intervention can result in successful reduction in overweight that is 

maintained during a period of no further program contact. However, the addition 

of a parenting skills training program did not improve the long-term effectiveness 

of the healthy lifestyle program included in this intervention.  

 

Anthropometrically, boys responded better to the intervention than girls and 

there was no evidence of negative impacts upon the psychosocial health of 

children of either gender. The possibility of increased reductions following on-

going support is an area that holds immense potential and requires further 

investigation. 

 

It is important to consider that the improvements in the sample’s anthropometric 

outcomes were seen in a sample self-selected from a population where 

prevalence rates of childhood overweight increase by 1% annually (1). In the 

absence of nationally-representative longitudinal data, this annual increase in 

population prevalence of overweight implies a temporal increase in individuals. If 

this is the case, the real effect of the intervention may be greater than the 

documented decrease in BMI z-score from baseline due to the prevention of 

potential increases in degree of overweight that may have occurred in the 

absence of the intervention. As discussed in Section 2.3.1, the study did not 

include a control group for a number of ethical reasons. Comparison to an age- 

and gender-matched community cohort may have been a useful “quasi-control” 

group to extend the interpretation of the significance of the study results. 

 

Analysis of the secondary outcomes provided reassurance that involvement in 

the PEACH study did not cause any unintended harm. Rather than being 

negatively affected, psychosocial health was seen to be at least maintained, and 

for some aspects improved. Linear growth was not retarded, instead it was 

observed to align more closely with normal age- and gender-specific growth 
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patterns and hence accelerated growth associated with overweight was 

moderated. 

 

The maintenance of group reductions in measures of adiposity potentially 

reflects the initiation and maintenance of beneficial lifestyle changes which was 

the principle aim of the study (for both intervention arms). These outcomes were 

analysed through the evaluation of the study’s impact evaluation indicators 

which are discussed below. 

 

6.1.2 Impact evaluation 
The key findings of the impact evaluation were: i) children’s dietary and activity 

behaviours significantly improved and were maintained by both groups to 12 

months and ii) indicators of parenting skills were maintained or displayed 

improvement. These findings were discussed in relation to the literature in 

Section 4.1.1.3 and 4.1.2.3 and are briefly summarised below. 

 

Children’s dietary and activity behaviours significantly improved and were 

maintained by both groups to 12 months  

There was an absence of group difference in the impact indicators of children’s 

dietary and activity behaviours. This was not unexpected given that there were 

few group differences in the outcome indicators and the study was not powered 

to detect differences in such indicators. However, improvements in both 

children’s lifestyle behaviours were observed in both groups over the 

intervention period that were maintained in the following six months without any 

further program contact. The improvement in dietary behaviours reflected 

changes towards program and national healthy eating recommendations. The 

number of children achieving the recommended scores for each of the dietary 

subscales increased over time and remained above baseline levels, despite a 

reduction in sample size. The time children spent being physically active per day 

showed a non-significant increase over time. This was coupled with a significant 

decrease in the amount of time spent engaged in small screen entertainment 
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per day to produce a large discrepancy between the measures that reversed 

and increased over time. 

 

Indicators of parenting were maintained or displayed improvement 

There was an absence of group differences according to both measures of 

parenting. The sample as a whole demonstrated significant improvement in 

satisfaction, efficacy and total parenting competence score. The constructs of 

parenting consistently showed significant effects of child gender for the 

“monitoring and supervision”, “involvement” and “positive parenting” scores. 

Significant improvements were seen for the full sample over both time periods 

for the “inconsistent discipline” and “corporal punishment” scores. When change 

over time was examined by group, the only difference was for the “monitoring 

and supervision” score, with improvement seen at 12 months only for the HL+P 

group. The possible reasons for this were discussed in Section 4.1.2.3. 

 

Parental anthropometry data needed to be interpreted with caution due to low 

response rates and a heavy reliance on self-reporting, especially for fathers 

(39% and 44% respectively at 12 months). These indicators appeared to remain 

constant for both mothers and fathers, suggesting maintenance of weight status 

amongst a sample that exhibited a 70-90% prevalence rate of 

overweight/obesity at baseline.  

 

6.1.3 Process evaluation 
The key findings of the process evaluation were discussed in relation to the 

literature in Section 4.2.4 and are briefly summarised below. 

 
Well attended and accepted 

There were no group differences regarding attendance to sessions or 

satisfaction with sessions. Attendance rates correlated with the level 

experienced by the pilot study but were lower than reports from other studies. 

The main reasons for not attending sessions or applying program principles at 
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home were related to factors external to the program associated with 

work/family commitments and general lack of time. Parents rated the program 

highly in regards to quality and satisfaction.  

 

The most common suggestions for program improvement were i) more 

resources, ii) more contact, and iii) involvement of the child. A possible rationale 

for these suggestions was outlined in Section 4.2.4.  

 

Maintenance of program integrity 

Assessment of the maintenance of session integrity confirmed that differences in 

sessions were maintained, assuring that the program was delivered consistently 

across two sites by multiple facilitators.  

 

6.1.4 Facilitators and barriers to the achievement of program 
goals 
 
The key findings of the examination of factors affecting intervention effect were 

discussed in relation to the literature in Sections 5.2 and 5.3, and are briefly 

summarised below. 

 

More barriers identified than facilitators 

Thematic analysis of 95 interviews conducted with parents at the 12 month time 

point identified more reference to prohibitive than supportive factors external to 

the PEACH program that influenced participant success (433 vs. 375 

respectively). Grouping of these references into themes resulted in barriers 

having twice the number of themes than facilitators. The three facilitator themes 

summarised factors under the control of parents (“internal locus of parental 

control”), factors outside of parental control (“external locus of control”) and 

factors specific to the child (“child factors”). The six barriers themes identified 

included three identical to the facilitator themes, along with “long term 
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maintenance and managing high risk situations”, “poor time management” and 

“inconsistencies/lack of support”. 

 

Identification of the contextual nature of the issue 

The identification of many different factors external to the program that either 

supported on inhibited parental ability to achieve healthy lifestyle goals 

recognises the contextual nature of family-based interventions and weight 

management strategies. These influences must be considered in program 

design, delivery and evaluation. 

 

6.2 Contribution to the evidence 

Investigation of the role of parenting 

The benefit of targeting only parents for the management of childhood 

overweight has previously been established by a single research group (190). 

This study has extended the work of Golan et al and demonstrated the 

generalisability of their recommendations. 

 

The type of support to offer parents, however, is yet to be determined. This 

thesis study addressed this issue by examining the importance of general 

parenting skills in the parent-led, family management of childhood overweight. 

 

Assessment of broad health outcomes 

As discussed in Section 1.3.2.2, there is a need to include broad health 

outcomes (beyond change in degree of overweight) in the assessment of the 

effectiveness of child weight management interventions. This study included 

primary and secondary outcomes that assessed measures of anthropometric 

indicators of weight status and also psychosocial indicators of health.  
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Inclusion of impact and process evaluation indicators 

In addition to the assessment of outcome evaluation indicators, this thesis study 

reported impact and process evaluation indicators – a further need identified by 

numerous reviews and recommended by program evaluation literature. The 

collection of impact evaluation data monitors whether intervention actions result 

in the intended outcomes as anticipated. Recording of process evaluation 

indicators provides a quality assurance mechanism for the intervention and also 

increases the program’s generalisablity. 

  

Consideration of environmental influences and assessment of parental 

perspective  

In recognition of the contextual nature of the development and subsequent 

management of overweight in childhood, a greater understanding of the factors 

external to the intervention that affected parents’ abilities to achieve healthy 

lifestyle goals was sought through the use of qualitative research methodology. 

A greater understanding of social phenomena can be achieved through the 

simultaneous use of quantitative and qualitative approaches (350). This design 

aspect provides a further contribution to the evidence via the use of high quality 

methodology. 

 

Provision of long-term follow-up 

Finally, the 12 month results reported represent the long-term follow-up of a six 

month parent-led, family-focussed child weight management intervention 

following a six month period of no further program contact. Analysis of this 

maintenance effect addresses yet another evidence gap in the literature and 

contributes to greater understanding of the need to consider childhood 

overweigh as a chronic condition (discussed further in Section 6.7.2). 

 



 

 295

6.3 Study strengths  

The five main strengths of this thesis study are:  

i) study design and protocol,  

ii) inclusion of broad evaluation indicators,  

iii) inclusion of qualitative research methodology,  

iv) analytical technique, and  

v) incorporation of national recommendations.  

The first three strengths directly address study design and evaluation issues as 

identified by Section 1 of the literature review and summarised in Table 2.5. The 

details of each of these strengths are presented below. 

 

Study design and protocol 

Randomised controlled trials are considered the “gold standard” for treatment 

and intervention studies (215) (216). The PEACH study was prospective and 

randomised with a “usual care” control – a significant design strength.  In 

addition, randomisation was stratified by gender, cohort and site – reducing the 

risk of confounding due to these factors. Examination of key characteristics and 

potential confounders at baseline found no significant group differences, 

indicating that the randomisation process was successful. Assessors were 

blinded to group allocation and sample size was calculated based on national 

reference data. 

 

Furthermore, a number of additional design features contributed to enhanced 

generalisability of the study. The use of an internationally recognised measure of 

childhood overweight to assess effectiveness facilitates comparison across 

regions, resulting in consistent and meaningful reporting of outcomes (11). 

Where possible validated tools were used to measure outcomes so as to 

improve the accuracy and relevance of reporting. Importantly, a standardised 

protocol was used to deliver the intervention (including program delivery and 

measurements) across sites. This resulted in the program being delivered 
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successfully and consistently across two sites and by multiple facilitators. This 

design feature enables direct replication of the intervention in other settings, 

further increasing its generalisability. 

 

Generalisability is further addressed by the program design being suitable for 

inclusion in current treatment service delivery models within the Australian public 

health system. The group delivery method would provide improved service 

efficiency over the current routine practice of one-on-one individual counselling 

for weight management (351). 

 

Both intervention arms were feasible with reasonable attendance rates (75% of 

sessions attended by almost half of participants in each group). The 12 month 

attrition rate of 27% was less than the anticipated rate of 33% (see sample size 

calculation in Section 2.5.1) and lower than the 10-50% reported elsewhere 

(140).  

 

Inclusion of broad evaluation indicators  

The effectiveness of the study was evaluated against a broad range of indicators 

and measured using a mixture quantitative and qualitative research methods. 

 

A strength of the study is the inclusion of outcomes beyond anthropometric 

indicators. The inclusion of psychosocial indicators of health and lifestyle 

behaviours that contribute to weight status are essential to provide a more 

accurate understanding of the mechanisms contributing to weight management. 

Further, the assessment of study processes provided information on program 

acceptability and aspects for further improvement. Appreciation of these aspects 

is fundamental to a client-centred approach – the preferred approach for chronic 

disease management- and is critical for the translation of research to practice 

and indication of study generalisability. The inclusion of such broader evaluation 

outcomes has been identified as a research need and recognition of this is a 

further strength of this study (140).  
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Inclusion of qualitative research methodology 

Inclusion of qualitative research methods within interventions was another 

research recommendation made by the Cochrane review of interventions for 

treating obesity in children (140). Qualitative research methods provide a means 

of exploring contextual issues and understanding intervention effects that 

conventional theories have difficulty explaining (352). When combined with 

quantitative methods they provide compelling evidence for the effectiveness of 

behavioural interventions (216). They allow an insight into the lived experience 

of study participants – an aspect that is crucial when examining a condition so 

deeply contextual as the family management of childhood overweight. Clinicians 

are trained in deductive reasoning and naturally lean towards deductive 

quantitative research that best answers the “whether” and “how much” questions 

(353). However, as the obesity epidemic is increasingly being recognised as a 

societal issue, quantitative methods alone will not help answer the questions 

that influence the behaviours of individuals and populations. Systematic and 

qualitative research methods are required to interpret such environmental 

interactions (353).  

 

The environmental and societal influences on lifestyle behaviours and weight 

change are often discussed anecdotally. This study moved beyond such 

“armchair hypothesising” to incorporate rigorous qualitative research methods 

within a strong quantitative framework (353). This coupling of methods has 

resulted in findings that are broader in scope and richer in meaning than if only 

one of the approaches were used. The qualitative findings, whilst not providing 

answers, have potentially generated a greater conceptual understanding of the 

challenges faced by parents managing their families health in what has been 

described as a “toxic” environment (344). 
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Analytical technique 

Utilisation of the ANCOVA statistical technique facilitated adjustment for 

potential confounders at the six and 12 month time points. In addition, the use of 

intention to treat (ITT) analysis resulted in all subjects with available data being 

included in each statistical model, regardless of attendance to sessions (used as 

a proxy for adherence). Despite ITT analysis being the most appropriate method 

for assessing intervention effectiveness (205) it is rarely reported. 

 

The rigor of the qualitative analysis was ensured by following systematic 

processes as outlined by Braun and Clarke and incorporating auditing of 

analysis (270).  

 
Incorporation of national recommendations in program content 

The lifestyle behaviours promoted in the program are reflective of national eating 

and activity guidelines and concur with clinical practice guidelines for the 

management of overweight in children and adolescents.  

 

The nutrition component of the intervention was underpinned by the Australian 

Guide to Healthy Eating (AGHE) – the national food selection guide (242). 

Dietary modelling has shown that an eating patterns consistent with the AGHE 

and linked to nutrition recommendations promoted by the program result in a 

reduction in the amount of saturated fat and energy in Australian children’s diets 

(244). The physical activity and sedentary behaviour recommendations 

promoted within the program reflect physical activity guidelines endorsed by the 

Australian federal government (104). In addition, inclusion of the cornerstones of 

management as outlined in the National Health and Medical Research Council’s 

Clinical Practice Guidelines ensures that the program is directly applicable to the 

clinic setting, providing an evidence based approach to practice (12).  

 



 

 299

6.4 Study limitations  

There are four main limitations of this intervention and interestingly, some 

appeared as strengths in the previous section. The limitations of the study have 

been identified as:  

i) study design,  

ii) limitations of generalisability,  

iii) limited long-term follow-up and  

iv) limited power.  

The details of each of these limitations are discussed below. 

 

Study design 

Despite the widely acknowledged strengths of the randomised controlled study 

design, this model may have limited the effectiveness of this intervention. This 

possibility is recognised by the 2003 Cochrane review which highlighted the 

usefulness of rigorously evaluated, innovative non-RCT interventions to provide 

evidence regarding the most effective management of childhood overweight 

(140). 

 

Overweight is a chronic condition, the management of which requires a 

participatory, client-centred approach (discussed more in Section 6.7.2). The 

requirements of the RCT protocol such as the need to ensure consistency 

across cohorts and sites and also the maintenance of differences between 

groups limited the ability to tailor the program to client needs. This may have 

impeded the success that families could possibly achieve, thus limiting the 

achievement of maximum program potential.  

 

The involvement of participants and practitioners in the delivery of individualised 

care is more likely to result in satisfactory treatment outcomes than the delivery 

of a standardised program (217). The tailoring of interventions to subjects 

however is difficult within the boundaries of a randomised clinical trial and this 

may be a significant limitation of the study.  
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Limitations of generalisability 

A limitation of the study is its inability to be generalised to all families of 

overweight children. The families who enrolled in the PEACH study were self-

selected and aware of their child being overweight. As discussed in Section 

3.1.7, the vast majority of the population do not identify overweight in their 

children and/or do not feel concerned by it/motivated to take action. The 

importance of individual readiness to initiate behaviour change for program 

success can be explained by the transtheoretical model, which identifies the 

“action” stage as the point at which an individual is motivated to undertake 

behaviour change (354). This model is applied widely to weight loss 

interventions and illustrates the importance of engaging individuals in an 

intervention when they are motivated to take action (329). 

 

Also, the study sample represented a middle-class, predominantly Caucasian 

population so its usefulness in other groups is unknown. The prevalence of 

ethnic diversity is increasing amongst populations and an Australian government 

report estimates that climate change alone could result in up to 200 million 

climate change refugees worldwide, many from low-lying islands in the South 

Pacific (355). Immigrants, especially children, are particularly susceptible to the 

obesogenic environment of industrialised countries (356). The prevalence of 

chronic diseases associated with obesity increases with time amongst 

immigrants living in an industrialised host country (357). These points reinforce 

the importance of programs that are acceptable to culturally diverse groups and 

highlight an area worth investigating within the current PEACH program. 

 

Limited long-term follow-up 

It was beyond the scope of this thesis to report findings beyond the six month 

post-intervention end time point. While 12 month follow-up may be considered 

long-term maintenance in comparison to many of the other studies providing 

evidence in this field, longer term follow-up is required. The PEACH study will 

continue following families six monthly to two years and then yearly to 5 years 
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post baseline. Initial analyses of this longer term follow-up data indicate that the 

patterns observed over the first 12 months are being maintained beyond this 

time point, with the reduction in degree of overweight being maintained over 

time equally for both groups. 

 

Limited power 

Despite achievement of the calculated sample size, it is likely that the study was 

underpowered to detect a group effect at the 12 month time point. As described 

in Section 2.5.1, the sample size calculation was based a reduction in BMI z-

score of 10% and 30% from baseline to the 12 month time point for the HL and 

HL+P groups respectively. The actual reduction achieved was 9% and 11%, 

suggesting that the power calculation gave an accurate estimate of the likely 

effect of the intervention for the HL group, but overestimated this for the HL+P 

group. A reverse power calculation conducted with the actual group differences 

achieved and the actual baseline BMI z-scores produced a required sample size 

of 1 939 subjects per group to achieve 80% power at the 0.05 significance level. 

 

The study was testing the effectiveness of the intervention – that is, the effect of 

the intervention is a real life setting. For example, subjects were purposefully not 

provided with regular reminders to attend session, or given structured meal 

plans as the aim of the intervention was for self-management and competence. 

This is in contrast to an examination of intervention efficacy, which would test 

the effect of the intervention in an ideal setting. In this scenario, families could 

be provided with weekly shopping lists and recipes in addition to regular session 

reminders. Given that the intervention was occurring in an obesogenic 

environment and families identified more barriers than facilitators to the 

achievement of program goals, the full potential of the intervention may not have 

been realised. This is a possible reason for a lack of statistical significance by 

group, however provides a more accurate picture of results that could be 

expected in the real-life setting of a public health care service. 
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6.5 Potential bias 

The possibility of selection bias due to participants’ level of motivation and 

demographic characteristics impacting upon study generalisability has been 

presented in the previous section. 

 

Potential bias was successfully managed by randomisation that was stratified by 

gender and generated for each cohort in each site resulting in even distribution 

of potential confounders between groups across sites. There was a tendency for 

i) obese children over eight years of age, of middle-class overweight families to 

enrol in the study and ii) boys to perform better than girls with respect to 

reduction in adiposity. These factors may have implications for generalisability 

as acceptability of the program to socio-economically disadvantaged families is 

unknown. However, its suitability to overweight parents is important given the 

high genetic and environmental risk this places on their children. 

 

During the delivery of the intervention and collection of data, other potential 

sources of bias associated with site and cohort were minimised by the use 

standardised protocols and data collection tools. Adherence to these protocols 

and hence the maintenance of program integrity was assured by the auditing 

process outlined in Section 2.4.6.12. Nevertheless, the possibility of intervention 

bias existed due to variations in adherence across groups. Using attendance to 

sessions a proxy for adherence however, this variation appeared similar across 

groups, indicating the minimisation of intervention bias. 

 

The use of standardised protocols, consistent equipment and available validated 

tools minimised the risk of measurement or misclassification bias. Reporting 

bias, common when parents report on behalf of children, may have affected the 

accuracy of data collected in this study (358). Socially desirable reporting may 

have also been another source of bias in both groups. In addition, the reporting 

of the subjective measures (particularly the secondary outcomes and impact 

evaluation indicators) may have led to bias in favour of treatment. However if 
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present, such bias would have resulted in a bias of the estimates of effects 

towards no group effect. This may have potentially reduced the ability of the 

intervention to detect a group difference. 

 

Retention rates were 80% at six months and 73% at 12 months and drop outs 

were evenly distributed between the two study arms, indicating a low likelihood 

of follow-up bias. 

 

As described by Braun and Clarke, the themes identified in the data during the 

process of thematic analysis were actively identified by the researcher, rather 

than passively “emerging” from the data. This assumes that the researcher 

actively identified the themes because they were of interest and relevance (270). 

This process introduces potential researcher bias, however is unavoidable. The 

use of an auditing process and thorough documentation of all data collection 

and organisation helped to reduce this and increase the validity and reliability of 

the interpretation. 

 

6.6 Clinical relevance 

Despite the absence of a statistically significant group effect at the 12 month 

time point, the maintenance of significant reduction in degree of overweight for 

both groups over the six month period following the intervention end without 

further program contact represents a clinically relevant achievement. In the adult 

literature, a reduction of 10% in body weight is defined as clinically significant 

(359) and this was achieved for waist circumference z-score for both 

intervention arms and BMI z-score for the HL+P arm to the 12 month time point 

(Table 3.6). 

 

A previous study by Reinehr et al (360) showed that a weight loss of between 

0.25 and 0.5 z-scores in BMI over one year is associated with a significant 

reduction in LDL cholesterol in a sample of 40 children aged 4-15 years. The 
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children in the HL+P arm of theis thesis study demonstrated a reduction in BMI 

z-score within this range (-0.31 over 12 months), suggesting that the weight loss 

observed may have accorded significant reduction in cardiovascular disease 

risk. Children in the HL arm of the study however did not reach this threshold. 

Mean baseline BMI z-scores were similar in the Reinehr group and the HL+P 

and HL arms of the thesis study (2.5, 2.8 and 2.7 respectively). 

  

In addition, the maintenance and improvement of indicators of child 

psychosocial health as reported by children and parents respectively 

demonstrates a clinically relevant outcome of the intervention. Improvement and 

maintenance of child lifestyle indicators over the short and long term also 

represent clinically and practically relevant achievements in behaviours that 

directly contribute to improvements in both weight and health. 

 

6.7 Implications for practice 

6.7.1 A need for effective treatment 

There is a need to provide treatment services to address childhood overweight, 

however the research into effective management options is diminishing as the 

emphasis on primary prevention increases. Despite this, the evidence for 

prevention is even less robust that that for treatment (361), the outcomes of 

which will not be experienced for at least another generation.  

 

The current funding and research activity focussing on the prevention of 

childhood overweight could potentially result in neglect of furthered 

understanding of effective treatment of the condition. Choosing between 

prevention and treatment is a potentially unproductive way to dichotomise the 

issue of childhood overweight, particularly as at least 20% of children are 

currently overweight, with this rate increasing annually and the condition and its 
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attendant co-morbidities persisting into adulthood in at least 40% of children 

(57).  

 

The results of this study demonstrate that a parent-led, family focussed 

approach to child weight management can produce effective long term results, 

counteracting the argument for minimal funding to this area due to lack of 

evidence of effectiveness.  

 

A balance needs to be struck between the effective prevention and treatment of 

this persistent and increasingly omnipresent condition. Previous successes 

experienced by other public health issues (such as smoking) stress the 

importance of a balance of strategies offering treatment, prevention and support 

(311). The management of established childhood overweight must be 

considered as treatment of a childhood condition and also secondary prevention 

of adult overweight and in this way offers intervention along all points of the 

prevention - treatment continuum (4). 

 

6.7.2 Recognition that overweight is a chronic condition  

There is a need to recognise that childhood overweight is a chronic condition 

resulting from rapid societal and environmental change. As discussed above, 

effective management requires action at both the population/public health level 

and early intervention/secondary prevention level (357).  

 

The long term effect of the intervention on the primary outcomes (BMI- and WC- 

z-scores) of the study showed that the reductions achieved by both groups over 

the intervention period were maintained for the following six months without any 

further program contact. This potentially reflects the initiation and maintenance 

of beneficial lifestyle changes which was the principle aim of the study (for both 

intervention arms). However, in both groups the rate of decrease in BMI z-score 

diminished over the second “non-contact” six month period. This pattern was 
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also reported by a recent intervention conducted in Finland (215). In addition, 

the mean BMI z-score of both groups indicated that the samples remained 

overweight.  

 

These patterns highlight the need for continued monitoring or low level support 

to maintain initial successful behaviour change in order to sustain a continued 

reduction in the degree of overweight over time. The delivery of a four month 

post-weight loss treatment maintenance strategy to a group of 150 7-12 year 

olds in the US has recently been demonstrated to significantly improve child 

weight control when compared to a no contact control group (362). This requires 

the application of a long-term chronic disease management approach to the 

management of childhood overweight, as is delivered in the adult weight loss 

field (362) (363). A recent review of interventions to reduce obesity and chronic 

disease risk in children identified a lack of long term follow up and called for 

implementation of this to determine sustainability of program impacts and 

maintenance of weight management (357).   

 

Management of other chronic conditions in childhood (such as cystic fibrosis, 

asthma and diabetes) provide valuable lessons. Group programs are key to 

providing long term management of asthma and diabetes (364) (365). 

Communication technology (eg. text messaging, email and telephone) is an 

effective adjunct to health service delivery (366) (367). Short-term delivery of 

weight management sessions via the internet has been successfully trialled with 

adolescent African American girls (11-15 years old) and confirmed this delivery 

format as an effective means of transmitting program material over six months 

(368).  

 

Important considerations for the provision of long-term chronic disease  

management for young people are i) that it is age- and developmentally-

appropriate (discussed further in Section 6.7.4), ii) that there is an effective 
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transition from paediatric to adult care (369) (370) and iii) that psychosocial 

aspects of life with a chronic illness are considered (371). 

 

6.7.3 Appropriateness of weight change as a primary outcome  

Despite its use in adult weight management programs, the use of weight change 

as a primary indicator of effectiveness in child weight management programs 

may be inappropriate (140). Rather, the monitoring of lifestyle behaviours that 

translate to improvements in weight and health and changes in psychosocial 

health may be more meaningful. 

 

The rationale for monitoring change in weight is underpinned by the association 

between overweight in childhood and adult risk of overweight and its co-

morbidities. When targeting children who are overweight, but not morbidly 

obese, these complications are often not experienced til adulthood and if 

present in childhood, are not experienced physically. This means that the 

determination of long term effectiveness is difficult and may take more than 20 

years to report. Furthermore, if these clinical endpoints are not experienced by 

the child and/or parent, the motivation to initiate and maintain behaviour change 

is likely to be lower. In addition, parental ambivalence to childhood overweight 

as a health concern is widely reported (284) (282) (52), suggesting that a 

change in degree of overweight (especially when defined as BMI z-score) may 

be an irrelevant client outcome and unlikely to maximise engagement. 

 

Conversely, psychosocial morbidity resulting from overweight in childhood is a 

symptom directly experienced/perceived by both child and parent. Anecdotally, 

parents reported positive outcomes relating to child’s happiness, socialisation at 

school, willingness to participate in sport and joy at being able to fit into 

department store jeans as a result of successful weight management. As for the 

tracking of overweight into adulthood, weight management in childhood can 

positively affect psychosocial health in adulthood to provide a long term 
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monitoring indicator. Consideration of such outcomes as an alternative to weight 

based outcomes still provide clinical relevance but also meaning to participants 

(children and parents) that may assist with engagement and retention in a child 

weight management program.  

 

However, selection of such behavioural and psychosocial indicators as primary 

outcomes requires the use of validated and reliable tools. As highlighted in 

Section 3 of the literature review, such indicators and tools are rarely reported or 

used. In addition, the implication on sample size calculations would undoubtedly 

mean that a much greater number of subjects would be required to generate 

statistically significant effects, exacerbating difficulties in securing funding 

(discussed further in Section 6.7.4). 

 

Alternatively, if indicators of weight change are to remain as primary outcomes, 

more sensitive measures of change in adiposity are required. McCarthy et al 

have recently produced sex-specific centile curves for body fat for Caucasian 

children aged 5-18 years (n=1 985) (372). Body fat was measured using bio-

impedence and the centile curves developed are broadly consistent with the 

International Obesity Taskforce body mass index definitions of overweight, 

obesity and underweight (11). Unlike the BMI centile curves, the body fat centile 

curves reflect more accurately the post-pubertal gender dimorphism that occurs 

with regards to body fat percentage. The body fat curves therefore illustrate the 

normal anatomical differences not distinguished by the BMI curves, improving 

accuracy and sensitivity in reporting. The centile curves are available from the 

Child Growth Foundation (available from Harlow Printing, email: 

sales@harlowprinting.co.uk), software for z-score calculation is accessible via 

the internet (available at: http://shop.healthforallchildren.co.uk/pro.epl?DO= 

PRODUCT&WAY=ONFO&ID=185) and bio-impedence is relatively inexpensive 

and convenient to administer. These features make change in body fat a readily 

accessible alternate/additional measure of effectiveness of child weight 

management interventions. 
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6.7.4 Recognition of the challenges of research in this field  

Undertaking research with humans in a free-living environment has many 

recognised challenges. Four challenges specific to child weight management 

experienced by the author are discussed below. They are i) subject recruitment, 

ii) subject retention, iii) changing child development stage, iv) concern regarding 

the development of eating disorders and v) allocation of adequate funding. 

 

Subject recruitment  

The recruitment of families into child weight management interventions is often 

arduous (273) and was a challenge experienced by the present study. On 

average, two and half families were contacted for every one recruited and 

recruitment of the 169 families across two sites took 12 months. Given that the 

sample consisted of volunteers from the community, enquiry generally relied on 

parental identification of overweight in the child. It is likely that poor parental 

perception of and concern regarding childhood overweight reported elsewhere 

(52) (284) (283) (282) were present in the target populations and contributed to 

the low levels of enquiry regarding the study. 

 

In addition, the effectiveness of GPs as a recruitment channel was 

overestimated. Referrals from GPs provided only 5% of study enrolments, 

compared with media and school networks which sourced 90% of all 

enrolments. Poor adherence to recommendations made in the NHMRC Clinical 

Practice Guidelines for the Management of Overweight and Obesity in Children 

and Adolescents and a reluctance of GPs to raise the sensitive issue of 

childhood overweight weight with parents are likely reasons for poor 

identification and referral to weight management programs such as the PEACH 

study (276) (277). 
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In a parallel with tobacco control, some GPs choose not to question their 

patients about the tobacco use for fear of the personal nature of the topic. 

However, patients report greater satisfaction from GPs who do make such 

enquiries and also cite them as reasons for quitting and for better success in this 

endeavour (311). Transferring this response to the context of child weight 

management, it is possible that parents may welcome discussion about their 

child’s weight initiated by their GP which may motivate action to address the 

issue. 

 

These findings raise the issue of lack of parental awareness regarding their own 

child’s overweight and limited capacity of GP’s to engage families about the 

issue. Public awareness campaigns and professional development to assist with 

effective identification and management of this public health issue are essential 

for both prevention and treatment of the childhood obesity epidemic. 

Subject retention 

In recognition of the poor retention rates experienced by previuos child weight 

management interventions, a number of strategies were implemented in the 

PEACH study to minimise attrition. These included i) the collection of contact 

details of two alternative informants should correspondence with the study family 

be disrupted, ii) the distribution of mailed quarterly newsletters to families and 

annual birthday and Christmas cards to children, iii) the provision of feedback to 

families following each six monthly measurement, iv) the availability of reduced 

assessment options for families who were reluctant to attend full measurement 

sessions ie. self report packs provided with a self-addressed, stamped envelope 

or home visits, and v) the provision of $10 at measurement sessions to 

reimburse petrol and/or parking costs. These strategies resulted in a 27% 

attrition rate at 12 months, much less than the upper limit of 50% reported 

elsewhere (140). 

 

The challenges of subject retention must be recognised and accepted by 

researchers and funders so that strategies to minimise attrition are included in 
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the logistical and financial planning of child weight management programs. The 

potential to include program aspects that specifically target certain family 

members, or are tailored to meet subject preferences may be an additional way 

to enhance subject retention. The opportunity to undertake such strategies may 

be limited within the constraints of an RCT, however the possibility of future 

examination of this option is discussed further in Section 6.8.3.   

 

Changing child developmental stage 

As discussed above, childhood overweight is a chronic condition and therefore 

must be managed accordingly. As the treatment of overweight in childhood must 

vary according to the child’s age, the challenge is to provide a long-term 

program that is developmentally appropriate over time.  

 

Examples provided by other chronic conditions such as cystic fibrosis, asthma 

and diabetes give some guidance, typically moving from parent-led to child 

focussed management as the child develops (373). Whilst a parent-led 

intervention is most appropriate for pre-pubertal/primary school aged-children 

seen in the PEACH study, practice needs to adapt delivery to focus on the child 

and acknowledge them as having increasing responsibility over their lifestyle 

choices and environmental quality.  

 

Concern regarding the development of eating disorders 

The possibility of the development of eating disorders following involvement in a 

child weight management intervention is a concern often raised by community 

members, service deliverers and reviewers of grant applications.  

 

The likelihood of this occurring was examined in a research review undertaken 

by Butryn and Wadden in 2005 (343). They reviewed papers reporting on 

professionally administered weight los programs that reported the measurement 

of eating-related behaviours or attitudes. They concluded that such programs 

pose minimal risk of precipitating eating disorders in overweight children and 
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adolescents. On the contrary, significant improvements in psychological status 

were observed along with weight loss in several of the included studies.  

 

Properly organised and monitored long term child weight management 

interventions offer substantial medical and psychosocial benefits to participants 

(306) and their implementation should not be ceased for fear of causing eating 

disorders in subjects. 

 

Allocation of adequate funding 

Adequate funding is required to ensure that broad outcomes are evaluated over 

an adequate time frame (ie. to at least five years post baseline) in order to 

determine long-term effectiveness. Such time frames are often beyond the 

scope of most funding periods which are typically three years in duration. In 

addition, as discussed above, prevention and treatment interventions are 

competing for funding, creating a potentially unproductive dichotomy for 

research and practice activity. Recognition of the treatment of childhood 

overweight as simultaneously treating and preventing child and adult overweight 

respectively should assist with the allocation of adequate funding to the area. 

 

In addition, the provision of financial support to multi-site interventions will 

minimise expense by relieving the pressure on one site to recruit the full sample. 

This will facilitate the recruitment of the required sample size over a shorter time 

frame, ensuring both time and cost efficiency. Multi-site trials also increase the 

generalisability of findings to demonstrate that the success of an intervention is 

not reliant on the site or facilitator in which or by whom it was delivered. These 

benefits are often difficult to justify to funding bodies who often view multi-site 

trials as creating additional cost. 

 

Budget restraints may result in narrow evaluation of interventions given the 

expense associated with the inclusion of additional outcomes, particularly those 

concerned with qualitative evaluation. Therefore, funding bodies need to be 
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encouraged to appreciate the importance of broad and comprehensive 

evaluation of behavioural interventions and allocate appropriate funds to 

facilitate this. Furthermore, budgetary limitations potentially result in an 

overestimation of effect size in order to ensure sample sizes are viable within 

funding caps. In turn, this can result in the existence of type II error and the 

erroneous acceptance of the null hypothesis (358), quite possibly the case for 

this study. 

 

The need for further examination of the cost-effectiveness of interventions is 

discussed in the following section. 

 

6.8 Future research  

6.8.1 Cost-effectiveness evaluation  

The examination of the cost-effectiveness of obesity interventions has received 

little attention in the literature, with most studies focussing on establishing 

clinical effectiveness (374). Investigation of cost-effectiveness has been called 

for by a recent Cochrane review (140), and is also sought by funding bodies and 

governments seeking to invest in prevention and management programs (375).   

 

A small amount of work in the area has been identified which has concluded that 

i) group interventions are more cost-effective than a mixture of group and 

individualised treatment (up to 12 months post baseline) (171) and ii) based on 

simulation-modelling techniques, family-based targeted programs for obese 

children are cost-effective and cost-saving, representing an overall cost saving 

of $4.1 million and a reduction in 2 700 disability adjusted life years (375).  

 

Cost-effectiveness of child weight management programs could be enhanced by 

including strategies and outcome measures that relate to more than one chronic 

disease associated with obesity (357) (376). By demonstrating that improved 

lifestyle behaviours and psychosocial health confer benefits beyond obesity 
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management, researchers can demonstrate improved cost-effectiveness thus 

strengthen the argument for funding. 

 

6.8.2 Improved accessibility of the PEACH program  

Enhancement of the accessibility of programs such as PEACH requires 

improved public awareness regarding the need to address the issue of 

childhood overweight.  

 

In addition, the existing health care system that encourages multi-disciplinary 

management of chronic conditions needs to be strengthened. This could occur 

through the streamlining of referral pathways to government funded programs 

and the recognition of the management of childhood overweight as a condition 

eligible for such a program. Ideally this should be supported by an effective 

reimbursement system in recognition of the benefit of addressing the issue and 

as an incentive to seek treatment (377).   

 

Furthermore, there is a need for programs to be developed that are relevant to 

minority groups. Mainstream programs will require adaptation to ensure cultural 

appropriateness for high risk groups such as ethnic minorities and the financially 

disadvantaged. 

 

6.8.3 Tailored and targeted interventions  

It is well established that parent-led, family-based treatments for childhood 

overweight are more successful than child-focussed interventions (197) (378), 

however a common barrier to this is parental attendance at sessions (368). 

Given that frequency of attendance to sessions is related to successful weight 

management (379), maximising attendance to session is desirable and 

designing interventions with a variety of delivery modes that better “fit” 

participants may be one way to achieve this. 
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Planners of health services need to be aware of the perceived barriers to and 

facilitators of behaviour change in order to enhance program attendance and 

effectiveness. To further this, screening questionnaires issued to participants 

prior to enrolment could enhance recognition of potential facilitators and barriers 

to change or the readiness of the individual to engage in behaviour change 

(329). Such a strategy was employed by Reinehr et al (295) (Table 3.8). They 

required parents to complete a questionnaire to “prove their motivation” in order 

to be admitted to their “Obeldicks” program. The use of such a screening tool to 

assess the subject stage of change could assist with the identification of 

subjects most likely to engage and consequently succeed in the program, 

ultimately improving its overall effectiveness.  

 

This information could identify the suitability of a program for potential subjects, 

opportunities for tailoring of the program to suit individual participant needs or 

the usefulness of pre-intervention motivational strategies to progress individuals 

to a stage of action. Such a strategy could help to identify factors beyond the 

health sector that influence lifestyle behaviours. These are considerations which 

are largely unanswered by the literature (140) and also present major design 

and funding challenges if conducted in the context of an RCT.  

 

In addition, the under-representation of fathers to both program and 

measurement sessions, and interview findings of a lack of support from 

extended family members highlight i) the difficulty in engaging all family 

members in an intervention and ii) the potential need to employ strategies to 

engage specific family members in an intervention. Such strategies may include 

offering specific sessions targeting for example, only fathers or grandparents. A 

recent report from a child weight management outpatient program indicated that 

there may be advantage in combining group sessions with individual 

appointments which could facilitate such targeted delivery (295).  
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6.8.4 Environments and societies supportive of parents and 

healthy lifestyle choices 

Targeting parents as the primary agents of change recognises their 

responsibility for the health and wellbeing of their children. In order for them to 

fulfil this role however, it is essential that the environments in which their 

children spend their time are supportive of healthy lifestyle initiatives that may be 

occurring in the home. A supportive environment for healthful behaviours is a 

requisite component of individual action (380). 

 

For example, supportive school environments that ensure a healthy food supply 

at the canteen and mandate inclusion of physical activity in the curriculum are 

essential to support healthy lifestyle choices driven by parents at home. 

Conversely, societies and employers that impose long working hours on 

employees can impact on the ability of parents to model desirable lifestyle 

behaviours at home. It is thought that more time spent at work is related to 

increased consumption of convenience foods and longer time spent watching 

television (75). 

 

Time barriers and gender role conflicts were two key issues found in the 

analysis of the 12 month interviews and are likely to be two of the most 

important barriers to overcome when supporting parents to create healthful 

family environments (381). The time limitations created by our modern, nuclear 

family environment is experienced by researchers and parents alike, however 

there is no research available to support this phenomenon in order to provide 

impetus for societal change around this dynamic.  

 

The increasing recognition of and need for environmental change to support 

healthy lifestyle choices is something that needs to be driven and supported by 

governments. There is an opportunity to create a social policy approach to 

healthy lifestyles rather than the current health policy approach (382). There is a 

need for research into how best to promote healthy lifestyle through the 
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development of such social policies and a recognition for involvement of all 

sectors beyond just health. 

 

6.8.5 Policy research 

There is an absence of evidence to inform the development of interventions that 

may tackle “up stream” population health issues. In their comprehensive and 

inclusive review of interventions to treat and prevent reduce obesity in children 

and youth, Flynn et al identified 147 high-scoring reports of which none dealt 

with population-wide policy-related issues (357). The majority of studies 

provided evidence for strategies undertaken in schools or clinics rather than 

researching the advantages of working in more upstream approaches as has 

been documented elsewhere (383).    

 

Given that the “obesity epidemic” has occurred as a result of change on an 

environmental level and is now considered a public health issue, policy needs to 

be created to initiate societal change (384). Similar public health issues, such as 

tobacco control, drink driving and car seat belts have required such an approach 

and were initially dismissed as being unrealistic (385). It is likely that calls for 

similar action regarding obesity prevention/management will also receive such a 

response, however hindsight can impart some valuable lessons. 

 

The successes of tobacco control lie in the development of a comprehensive 

approach that includes interventions and environments supportive of cessation 

and/or unsupportive of initiation, rather than relying solely on individual-level 

strategies such as education or counselling (311). The 2000 Surgeon General’s 

Report entitled “Reducing Tobacco Use” identified five key elements for tobacco 

control: i) clinical intervention and management ii) educational strategies iii) 

regulatory efforts iv) economic approaches v) the combination of all these into 

comprehensive programs with synergistic effects (386). Mercer et al note that 

the greatest gains in tobacco control were experienced through combining the 
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elements into a “comprehensive, multi-message, multi-channel approach, built 

on the foundation of policy-based interventions” (311). There is an urgent need 

for such co-ordinated and multi-level action to be conducted in the area of policy 

research regarding obesity control and there are valuable lessons to be learnt 

from prior public health campaigns.  

 

6.9 Conclusion 

The 12 month findings of this thesis study necessitate the need for the 

acceptance of the null hypothesis, indicating that the addition of a parenting 

skills training program does not increase the long-term effectiveness of a parent-

led, family focussed healthy lifestyle intervention for the management of 

overweight in 5-9 year old children. However, there are a number of potential 

reasons for the lack of a significant group difference at the 12 month time point 

(discussed in Section 3.2.3) which must be taken into consideration during the 

planning of future studies. 

 

Despite this, the PEACH study has provided further strength to the evidence-

base for the effectiveness of a parent-led, family focussed healthy lifestyle 

approach for the management of overweight in 5-9 year old children. Both 

intervention groups demonstrated significant reductions in measures of degree 

of overweight and improvements in lifestyle behaviours affecting weight and 

health that were maintained six months following the completion of the six month 

tapered HL and HL+P interventions and with no further program contact.  

 

The PEACH study has addressed a number of design weaknesses associated 

with child weight management interventions and made major contributions to the 

state of the evidence regarding such interventions (Section 6.2). Future study 

designs would be strengthened by the selection of a limited number of specific 

and sensitive outcome and impact evaluation indicators to result in a more 

clearly articulated definition of effectiveness. In addition, process indicators 
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should be routinely collected and reported to provide vital information to 

researchers and practitioners of the practical and logistical considerations that 

must be made to deliver an effective, accessible and well accepted intervention. 

 

It is the intention of the PEACH research team to continue to collect 

anthropometric outcomes from study subjects up to the five year time point. In 

recognition of the chronic nature of childhood overweight, funding is currently 

being sought to investigate the most effective form of long-term management to 

provide children and families during changing child developmental stages. In 

addition, funding has being secured to develop and pilot a PEACH training 

package for health professionals to be offered through the existing public health 

system in order to increase families’ access to such a service. 

 

The World Health Organisation recently declared the prevalence of overweight 

to have “reached epidemic proportions globally” (387). Containment of this 

global public health issue will be possible only if effective and meaningful action 

is undertaken along all points of the prevention-treatment continuum by all 

stakeholders. The PEACH program provides a potential strategy for the 

treatment of childhood overweight and the secondary prevention of adult 

obesity, however is only one aspect of the required action plan. As highlighted in 

Sections 6.8.4 and 6.8.5, environments supported by healthy social policies 

must be established to foster the establishment and long term maintenance of 

healthy lifestyle behaviours that will initially halt and then reverse the current 

increasing rates of child (and adult) overweight observed worldwide. 

 

 

 

 



 

 320

References 

1. Lobstein T, Baur L, Uauy R. Obesity in children and young people: a 
crisis in public health. Obesity Reviews 2004;5:4-85. 

2. Davison KK, Birch LL. Childhood overweight: a contextual model and 
recommendations for future research. Obesity Reviews 2001;2:159-71. 

3. Must A, Jacques PF, Dallal GE, Bajema CJ, Dietz WH. Long-term 
morbidity and mortality of overweight adolescents. A follow-up of the 
Harvard Growth Study of 1922 to 1935. New England Journal of Medicine 
1992;327:1350-5. 

4. WHO. Obesity - Preventing and managing the global epidemic. Report of 
a WHO consultation on obesity. Geneva: World Health Organisation, 
1998. 

5. Pietrobelli A, Faith MS, Allison DB, Gallagher D, Chiumello G, Heymsfield 
SB. Body mass index as a measure of adiposity among children and 
adolescents: a validation study. Journal of Pediatrics 1998;132:204-10. 

6. Rolland-Cachera MF, Sempe M, Guillourd-Bataille M, Patois E, 
Pequignot-Guggenbuhl F. Adiposity indices in children American Journal 
Clinical Nutrition 1982;36:178-84. 

7. Wang Y, Wang JQ. A comparison of international references for the 
assessment of child and adolescent overweight and obesity in different 
populations. European Journal of Clinical Nutrition 2002;56:973-82. 

8. Whitaker RC, Wright JA, Pape MS, Seidel KD, Dietz WH. Predicting 
obesity in young adulthood from childhood and parental obesity. New 
England Journal of Medicine 1997;337:869-73. 

9. Must A, Dallal GE. Reference data for obesity: 85th and 95th percentiles 
of body mass index Z (wt/ht2) and triceps skinfold thickness. American 
Journal of Clinical Nutrition 1991;53:839-846. 

10. Bellizzi MC, Dietz WH. Workshop on childhood obesity: summary of the 
discussion. American Journal of Clinical Nutrition 1999;70:173S-175S. 

11. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard 
definition for child overweight and obesity worldwide: international survey. 
British Medical Journal 2000;320:1-6. 

12. NHMRC. Clinical Practice Guidelines for the Management of Overweight 
and Obesity in Children and Adolescents. Canberra: Commonwealth of 
Australia, 2003. 

13. Cole TJ, Faith MS, Pietrobelli A, Heo M. What is the best measure of 
adiposity change in growing children: BMI, BMI%, BMI z-score or BMI 
centile? European Journal of Clinical Nutrition 2005;59:419-25. 

14. Cole TJ, Freeman JV, Preece MA. Body mass index reference curves for 
the UK, 1990. Archives of Disease of Childhood 1995;73:25-29. 

15. McCarthy HD, Jarrett KV, Crawley HF. The development of waist 
circumference percentiles in British children aged 5.0-16.9 y. European 
Journal of Clinical Nutrition 2001;55:902-7. 



 

 321

16. McLennan W, Podger A. National Nutrition Survey Nutrient Intakes and 
Physical Measurements. Canberra: Australian Government Publishing 
Service, 1998. 

17. Magarey AM, Daniels LA, Boulton TJC. Prevalence of overweight and 
obesity in Australian children and adolescents. Assessment of 1985 and 
1995 data against new standard worldwide definitions. Medical Journal of 
Australia 2001;174:561-4. 

18. Pyke JE. Australian Health and Fitness Survey 1985: The Australian 
Council for Health, Physical Education and Recreation Inc, 1987. 

19. Vaska VL, Volkmer R. Increasing prevalence of obesity in South 
Australian 4-year-olds: 1995-2002. Journal of Paediatrics and Child 
Health 2004;40:353-5. 

20. Ebbeling CB, Pawlak DB, Ludwig DS. Childhood obesity: public-health 
crisis, common sense cure. Lancet 2002;360:473-82. 

21. Booth ML, Wake M, Armstrong T, Chey T, Hesketh K, Mathur S. The 
epidemiology of overweight and obesity among Australian children and 
adolescents, 1995-97. Australian & New Zealand Journal of Public Health 
2001;25:162-9. 

22. Chinn S, Rona RJ. Prevalence and trends in overweight and obesity in 
three cross sectional studies of British children, 1974-94. British Medical 
Journal 2001;322:24-26. 

23. Flegal KM, Ogden CL, Wei R, Kuczmarski RL, Johnson CL. Prevalence 
of overweight in US children: comparison of US growth charts from the 
Centers for Disease Control and Prevention with other reference values 
for body mass index. American Journal of Clinical Nutrition 2001;73:1086-
1093. 

24. Magarey AM, Daniels LA. Comparison of Australian and US data on 
overweight and obesity in children and adolescents. Medical Journal of 
Australia 2001;175:500-1. 

25. Reilly JJ, Methven E, McDowell ZC, et al. Health consequences of 
obesity. Archives of Diseases of Children 2003;88:748-52. 

26. Eiser C. Children's quality of life measures. Archives of Disease in 
Childhood 1997;77:350-4. 

27. Kushner RF, Foster GD. Obesity and quality of life. Nutrition 
2000;16:947-52. 

28. Eiser C, Morse R. A review of measures of quality of life for children with 
chronic illness. Archives of Disease in Childhood 2001;84:205-11. 

29. Varni JW, Burwinkle TM, Seid M, Skarr D. The PedsQL 4.0 as a pediatric 
population health measure: feasibility, reliability, and validity. Ambulatory 
Pediatrics 2003;3:329-41. 

30. Landgraf J, Abetz L, Ware J. The CHQ User's Manual. Boston: The 
Health Institute, New England Medical Center, 1996. 

31. Friedlander SL, Larkin EK, Rosen CL, Palermo TM, Redline S. 
Decreased quality of life associated with obesity in school-aged children. 
Archives of Pediatrics and Adolescent Medicine. 2003;157:1206-11. 



 

 322

32. Williams J, Wake M, Hesketh K, Maher E, Waters E. Health-related 
quality of life of overweight and obese children. Journal of the American 
Medical Association. 2005;293:70-6. 

33. Schwimmer JB, Burwinkle TM, Varni JW. Health-related quality of life of 
severely obese children and adolescence. Journal of the American 
Medical Association 2003;289:1813-9. 

34. Pinhas-Hamiel O, Singer S, Pilpel N, Fradkin A, Modan D, Reichman B. 
Health-related quality of life among children and adolescents: 
associations with obesity. International Journal of Obesity 2006;30:267-
72. 

35. Jenney ME, Campbell S. Measuring quality of life. Archives of Diease in 
Childhood 1997;77:347-50. 

36. Fayers P. Differential Item Functioning: Cross-Cultural Analyses of 
HRQoL (EORTC QLQ-C30) Data. In: Sansoni JaT, L, ed. 11th Annual 
National Health Outcomes Conference. Canberra, Australia: The 
Australian Health Outcomes Collaboration, 2005. 

37. Cash TF, Pruzinsky T, eds. Body image: a handbook of theory, research 
and clinical practice. New York: Guilford Press, 2002. 

38. Wadden TA, Foster GD, Stunkard AJ, Linowitz JR. Dissatisfaction with 
weight and figure in obese girls: discontent but not depression. 
International Journal of Obesity 1989;13:89-97. 

39. Hill AJ, Draper E, Stack J. A weight on children's minds: body shape 
dissatisfactions at 9-years old. International Journal of Obesity 
1994;16:383-9. 

40. Truby H, Paxton SJ. Development of the Children's Body Image Scale. 
British Journal of Clinical Psychology 2002;41:185-203. 

41. Phillips RG, Hill AJ. Fat, plain, but not friendless: self-esteem and peer 
acceptance of obese pre-adolescent girls. International Journal of Obesity 
1998;22:287-93. 

42. Stunkard AJ, Burt V. Obesity and the body image: II. Age at onset of 
disturbances in the body image. American Journal of Psychiatry 
1967;123:1443-7. 

43. Staffieri JR. A study of social stereotype of body image in children. 
Journal of Personality & Social Psychology 1967;7:101-04. 

44. Davison KK, Birch LL. Weight status, parent reaction, and self-concept in 
five-year-old girls. Pediatrics 2001;107:46-53. 

45. French SA, Story M, Perry CL. Self-esteem and obesity in children and 
adolescents: a literature review. Obesity Research 1995;3:479-90. 

46. Harter S. The perceived competence scale for children. Child 
Development 1982;53:87-97. 

47. Coopersmith S. The Antecedents of Self-Esteem. San Francisco: W. H. 
Freeman & Co, 1967. 

48. Mendelson B, White DR. Development of self-body-esteem in overweight 
youngsters. Developmental Psychology 1985;21:90-6. 

49. Piers EV, Harris DB. Age and other correlates of self-concept in children. 
Journal of Educational Psychology 1964;55:91-5. 



 

 323

50. Strauss RS. Childhood obesity and self-esteem. Pediatrics 2000;105:e15-
e19. 

51. Hesketh K, Wake M, Waters E. Body mass index and parent-reported 
self-esteem in elementary school children: evidence for a causal 
relationship. International Journal of Obesity 2004;28:1223-37. 

52. Wake M, Salmon L, Waters E, Wright M, Hesketh K. Parent-reported 
health status of overweight and obese Australian primary school children: 
a cross-sectional population survey. International Journal of Obesity 
2002;26:717-24. 

53. Magarey AM, Daniels LA, Boulton TJ, Cockington RA. Predicting obesity 
in early adulthood from childhood and parental obesity. International 
Journal of Obesity 2003;27:505-13. 

54. Guo SS, Roche AF, Chumlea WC, Gardner JD, Siervogel RM. The 
predicitve value of childhood body mass index values for overweight at 
age 35 y. American Journal of Clinical Nutrition 1994;59:810-9. 

55. Guo SS, Chumlea WC. Tracking of body mass index in children in 
relation to overweight in adulthood. American Journal of Clinical Nutrition 
1999;70:145S-8S. 

56. Power C, Lake JK, Cole TJ. Measurement and long-term health risks of 
child and adolescent fatness. International Journal of Obesity 
1997;21:507-26. 

57. Serdula MK, Ivery D, Coates RJ, Freedman DS, Williamson DF, Byers T. 
Do obese children become obese adults? A review of the literature. 
Preventive Medicine 1993;22:167-77. 

58. Lake JK, Power C, Cole TJ. Child to adult body mass index in the 1958 
British birth cohort: associations with parental obesity. Archives of 
Disease in Childhood 1997;77:376-81. 

59. Burke V, Beilin LJ, Dunbar D. Family lifestyle and parental body mass 
index as predictors of body mass index in Australian children: a 
longitudinal study. International Journal of Obesity 2001;25:147-57. 

60. Srinivasan SR, Bao W, Wattigney WA, Berenson GS. Adolescent 
overweight is associated with adult overweight and related multiple 
cardiovascular risk factors: The Bogalusa Heart Study. Metabolism 
1996;45:235-40. 

61. Hesketh K, Wake M, Waters A, Carlin J, Crawford D. Stability of body 
mass index in Australian children: a prospective cohort study across the 
middle childhood years. Public Health Nutrition 2004;7:303-9. 

62. Gordon-Larsen P, Adair LS, Nelson MC, Popkin BM. Five-year obesity 
incidence in the transition period between adolescence and adulthood: 
the National Longitudinal Study of Adolescent Health. American Journal 
of Clinical Nutrition 2004;80:569-75. 

63. Power C, Lake JK, Cole TJ. Body mass index and height from childhood 
to adulthood in the 1958 British birth cohort. American Journal of Clinical 
Nutrition 1997;66:1094-101. 

64. Must A, Strauss RS. Risks and consequences of childhood and 
adolescent obesity. International Journal of Obesity 1999;23:S2-11. 



 

 324

65. Dietz WH. Health consequences of obesity in youth: childhood predictors 
of adult disease. Pediatrics 1998;101:518-25. 

66. Lauer RM, Lee JY, Clarke WR. Factors affecting the relationship between 
childhood and adult cholesterol levels: The Muscatine Study. Pediatrics 
1988;82:309-18. 

67. Bao W, Srinivasan SR, Wattigney WA, Berenson GS. Persistence of 
multiple cardiovascular risk clustering related to syndrome X from 
childhood to young adulthood (The Bogalusa Heart Study). Archives of 
Internal Medicine 1994;154:1842-7. 

68. Richardson S, Hastorf A, Goodman N, Dornbusch S. Cultural uniformity 
in reaction to physical disabilities. American Sociology Reviews 
1961;26:241-7. 

69. Strauss RS, Pollack HA. Social marginalization of overweight children. 
Archives of Pediatrics & Adolescent Medicine 2003;157:746-752. 

70. Eisenberg ME, Neumark-Sztainder D, Story M. Associations of weight-
based teasing and emotional well-being among adolescents. Archives of 
Pediatrics and Adolescent Medicine 2003;157:733-8. 

71. Gortmaker SL, Must A, Perrin JM, Sobol AM, Dietz WH. Social and 
economic consequences of overweight in adolescence and young 
adulthood. The New England Journal of Medicine 1993;329:1008-12. 

72. Campbell KJ, Crawford DA, Ball K. Family food environment and dietary 
behaviours likely to promote fatness in 5-6 year-old children. International 
Journal of Obesity 2006;30:1272-80. 

73. Maffeis C, Provera S, Filippi L, et al. Distribution of food intake as a risk 
factor for childhood obesity. International Journal of Obesity 2000;24:75-
80. 

74. French SA, Story M, Jeffery R. Environmental influences on eating and 
physical activity. Annual Reviews in Public Health 2001;22:309-35. 

75. Stanley F, Richardson S, Prior M. Children of the lucky country? How 
Australian society has turned its back on children and why children 
matter. Sydney: Macmillan, 2005. 

76. Reilly JJ, Armstrong J, Sherriff A, et al. Early life risk factors for childhood 
obesity: a cohort study. British Medical Journal 2005;330:1357-63. 

77. Davison KK, Birch LL. Child and parent characteristics as predictors of 
change in girls' body mass index. International Journal of Obesity 
2001;25:1834-42. 

78. Maffeis C, Talamini G, Tato L. Influence of diet, physical activity and 
parent's obesity on children's adiposity: a four-year longitudinal study. 
International Journal of Obesity 1998;22:758-64. 

79. Birch L. Psychological influences on the childhood diet. The Journal of 
Nutrition 1998;128:4075-4105. 

80. Birch LL. Development of food acceptance patterns in the first years of 
life. Proceedings of the Nutrition Society 1998;57:617-24. 

81. Birch LL. Development of food preferences. Annual Reviews Nutrition 
1999;19:41-62. 



 

 325

82. Campbell K, Crawford D. Family food environments as determinants of 
preschool-aged children's eating behaviours: implications for obesity 
prevention policy. A review. Australian Journal of Nutrition and Dietetics 
2001;58:19-25. 

83. Rozin P, Millman L. Family environment, not heredity, accounts for family 
resemblances in food preferences and attitudes: a twin study. Appetite 
1987;8:125-34. 

84. Kohl HW, Hobbs KE. Development of physical activity behaviours among 
children and adolescents. Pediatrics 1998;101:549-54. 

85. Must A, Tybor DJ. Physical activity and sedentary behavior: a review of 
longitudinal studies of weight and adiposity in youth. International Journal 
of Obesity 2005;29:S84-96. 

86. Cook T, Rutishauser I, Seelig M. Comparable data: on food and nutrient 
intake and physical measurements from 1983, 1985 and 1995 national 
nutrition surveys. Canberra: Commonwealth Department of Health and 
Aged Care, 2001. 

87. Bell A, Kremer P, Magarey A, Swinburn B. Contribution of 'noncore' foods 
and beverages to the energy intake and weight status of Australian 
children. European Journal of Clinical Nutrition 2005;59:639-45. 

88. Munoz KA, Krebs-Smith SM, Ballard-Barbash R, leveland LA. Food 
intakes of US children and adolescents compared with recommendations. 
Pediatrics 1997;100:323-9. 

89. Sanigorski AM, Bell AC, Swinburn BA. Association of key foods and 
beverages with obesity in Australian schoolchildren. Public Health 
Nutrition 2007;10:152-7. 

90. Magarey AM, Daniels LA, A S. Fruit and vegetable intakes of young 
Australians aged 2 to 18 years: An evaluation of the 1995 national 
Nutrition Survey data. Australian and New Zealand Journal of Public 
Health 2001;25:155-61. 

91. Birch LL, Fisher JO. Development of eating behaviors among children 
and adolescents. Pediatrics 1998;101:539-49. 

92. WHO/FAO. Diet, nutrition and the prevention of chronic disease.  Report 
of a Joint WHO/FAO Expert Consultation. WHO Technical Report Series 
916 Geneva: WHO, 2003. 

93. Crowe TC, LaFontaine HA, Gibbons CJ, Cameron-Smith D, Swinburn B. 
Energy density of foods and beverages in the Australian food supply: 
inlfuence of macronutrients and comparison to dietary intake. European 
Journal of Clinical Nutrition 2004;58:1485-91. 

94. Gill TP, Rangan AM, Webb KL. The weight of evidence suggests that soft 
drinks are a major issue in childhood and adolescent obesity. Medical 
Journal of Australia 2006;184:263-4. 

95. Tam CS, Garnett SP, Cowell CT, Campbell K, Cabrera G, Baur LA. Soft 
drink consumption and excess weight gain in Australian school children: 
results from the Nepean study. International Journal of Obesity 
2006;30:1091-3. 



 

 326

96. Ludwig DS, Peterson KE, Gortmaker SL. Relation between consumption 
of sugar-sweetened drinks and childhood obesity: a prospective, 
observational analysis. Lancet 2001;357:505-8. 

97. Harnack L, Stang J, Story M. Soft drink consumption among US children 
and adolescents: nutritional consequences. Journal of the American 
Dietetic Association 1999;99:179-87. 

98. Nielsen SJ, Popkin BM. Patterns and trends in food portion sizes, 1977-
1998. Journal of the American Medical Association 2003;289:450-3. 

99. Rolls BJ, Engell D, Birch LL. Serving portion size influences 5-year-old 
but not 3-year-old children's food intakes. Journal of the American 
Dietetic Association 2000;100:232-4. 

100. Fisher JO, Rolls BJ, Birch L. Children's bite size and intake of an entree 
are greater with large portions than with age-appropriate or self-selected 
portions. American Journal Clinical Nutrition 2003;77:1164-70. 

101. Cason KL. Family mealtimes: more than just eating together. Journal of 
the American Dietetic Association 2006;106:532-3. 

102. Jahns L, Siega-Riz AM, Popkin BM. The increasing prevalence of 
snacking among US children from 1977 to 1996. Journal of Pediatrics 
2001;138:493-8. 

103. Siega-Riz AM, Popkin BM, Carson T. Trends in breakfast consumption 
for children in the United States from 1965 to 1991. American Journal of 
Clinical Nutrition 1998;158:85-92. 

104. Department of Health and Ageing. Australia's physical activity 
recommendations for children and young people. Canberra: Australian 
Government, 2004. 

105. Booth M, Okely A, Denney-Wilson E, Hardy L, Yang B, Dobbins T. NSW 
Schools Physical Activity and Nutrition Survey (SPANS) 2004: Summary 
Report. In: NSW Department of Health, ed.: Sydney, 2006. 

106. Gortmaker SL, Must A, Sobol AM, Peterson KR, Colditz GA, Dietz WH. 
Television viewing as a cause of increasing adiposity among children in 
the United States 1986-1990. Archives of Pediatrics and Adolescent 
Medicine 1996;150:356-62. 

107. Robinson TN. Television viewing and childhood obesity. Pediatric Clinics 
of North America 2001;48:1017-25. 

108. Francis LA, Lee Y, Birch LL. Parental weight stauts and girls' television 
viewing, snacking, and body mass indexes. Obesity Research 
2003;11:143-51. 

109. AIHW. Australia's children: their health and wellbeing 2002. Canberra: 
AIHW, 2002. 

110. NHMRC. Report on the working party  on television advertising directed 
at children. Canberra: Australian Government Publishing Service, 1981. 

111. Stunkard AJ, Harris JR, Pedersen NL, McClearn GE. The body mass 
index of twins who have been reared apart. The New England Journal of 
Medicine 1990;322:1483-7. 

112. Farooqi IS, O'Rahilly S. Recent advances in the genetics of severe 
childhood obesity. Archives of Disease in Childhood 2000;83:31-34. 



 

 327

113. Wardle J, Guthrie CA, Sanderson S, Birch L, Plomin R. Food and activity 
preferences in children of lean and obese parents. International Journal 
of Obesity 2001;25:971-7. 

114. Faith MS, Johnson SL, Allison DB. Putting the behaviour into the 
behaviour genetics of obesity. Behavior Genetics 1997;27:423-39. 

115. Hill JO, Peters JC. Environmental contributions to the obesity epidemic. 
Science 1998;280:1371-4. 

116. Davison KK, Birch LL. Obesigenic families: parents' physical activity and 
dietary intake patterns predict girls' risk of overweight. International 
Journal of Obesity 2002;26:1186-93. 

117. Davison KK, Francis LA, Birch LL. Reexamining Obesigenic Families: 
Parents' Obesity-related Behaviours Predict Girls' Change in BMI. 
Obesity Research 2005;13:1980-90. 

118. Oliveria SA, Ellison RC, Moore LL, Gillman MW, Garrahie EJ, Singer MR. 
Parent-child relationships in nutrient intakes: the Framingham Children's 
Study. American Journal of Clinical Nutrition 1992;56:593-8. 

119. Moore LL, Lombardi DA, White MJ, Campbell JL, Oliveria SA, Ellison RC. 
Influence of parents' physical activity levels on activity levels of young 
children. Journal of Pediatrics 1991;118:215-9. 

120. Garn S, Clark DC. Trends in fatness and the origins of obesity. Pediatrics 
1976;57:443-56. 

121. Birch LL, Fisher JO. Mothers' child-feeding practices influence daughters' 
eating and weight. American Journal of Clinical Nutrition 2000;71:1054-
61. 

122. Skinner JD, Carruth BR, Wendy B, Ziegler PJ. Children's food 
preferences: a longitudinal analysis. Journal of the American Dietetic 
Association 2002;102:1638-47. 

123. Kelder H, Perry CL, Klepp K, Lytle  LL. Longitudinal tracking of 
adolescent smoking, physical activity and food choice behaviours. 
American Journal of Public Health 1994;84:1121-6. 

124. Johnson SL, Birch LL. Parents' and children's adiposity and eating style. 
Pediatrics 1994;94:653-61. 

125. Spruijt-Metz D, Lindquist CH, Birch LL, Fisher JO, Goran MI. Relation 
between mothers' child-feeding practices and children's adiposity. 
American Journal of Clinical Nutrition 2002;75:581-6. 

126. Hood MY, Moore LL, Sundarajan-Ramamurti A, Singer M, Cupples LA, 
Ellison RC. Parental eating attitudes and the development of obesity in 
children. The Framingham Children's Study. International Journal of 
Obesity 2000;24:1319-25. 

127. Bouchard C, Despres J-P, Tremblay A. Genetics of obesity and human 
energy metabolism. Proceedings of the Nutrition Society 1991;50:139-47. 

128. Ravussin E, Swinburn BA. Pathophysiology of obesity. Lancet 
1992;340:404-8. 

129. Sorensen TIA, Holst C, Stunkard AJ. Childhood body mass index - 
genetic and environmental influences assessed in a longitudinal adoption 
study. International Journal of Obesity 1992;16:705-14. 



 

 328

130. Ritchie LD, Welk G, Styne D, Gerstein DE, Crawford PB. Family 
environment and pediatric overweight: what is a parent to do? Journal of 
the American Dietetic Association 2005;105:70-79. 

131. Bouchard C, Tremblay A. Genetic influences on the response of body fat 
and fat distribution to positive and negative energy balances in human 
identical twins. The Journal of Nutrition 1997;127:943S-947S. 

132. Heude B, Kettaneh A, Rakotovao R, et al. Anthropometric relationships 
between parents and children throughout childhood: the Fleurbaix-
Laventie Ville Sante Study. International Journal of Obesity 
2006;29:1222-9. 

133. Bray GA. Contemporary diagnosis and management of obesity. Newton: 
PA: Handbooks in Health Care, 1998. 

134. Egger G, Swinburn B. An ecological approach to the obesity pandemic. 
British Medical Journal 1997;315:477-80. 

135. Swinburn B, Egger G, Raza F. Dissecting Obesogenic Environments: The 
development and application of a framework for identifying and prioritizing 
environmental interventions for obesity. Preventive Medicine 
1999;29:563-70. 

136. Hill JO, Goldberg JP, Pate RR, Peters JC. Introduction - Summit on 
promoting healthy eating and active living: developing a framework for 
progress. Nutrition Reviews 2001;59:S4-6. 

137. Stubbs CO, Lee AJ. The obesity epidemic: both energy intake and 
physical activity contribute. Medical Journal of Australia 2004;181:489 - 
91. 

138. Glenny A-M, O'Meara S, Melville A, Sheldon TA, Wilson C. The treatment 
and prevention of obesity: a systematic review of the literature. 
International Journal of Obesity 1997;21:715-737. 

139. Wilson P, O'Meara S, Summerbell C, Kelly S, Effective Health Care 
Review T. The prevention and treatment of childhood obesity. Quality & 
Safety in Health Care 2003;12:65-74. 

140. Summerbell CD, Ashton V, Campbell KJ, Edmunds L, Kelly S, Waters E. 
Interventions for treating obesity in children. Cochrane Database of 
Systematic Reviews 2003;3. 

141. Epstein LH, Myers MD, Raynor HA, Saelens BE. Treatment of pediatric 
obesity. Pediatrics 1998;101:554-70. 

142. Mulvihill C, Quigley R. The management of obesity and overweight; An 
analysis of reviews of diet, physical activity and behavioural approaches. 
Health Development Agency, 2003:1-53. 

143. NICE. Obesity: guidance on the prevention, identification, assessment 
and management of overweight and obesity in adults and children. 
London: National Institute for Health and Clinical Excellence, 2006. 

144. ADA. Position of the American Dietetic Association: Individual-, family-, 
school-, and community-based interventions for pediatric overweight. 
Journal of the American Dietetic Association 2006;106:925-45. 



 

 329

145. Brownell KD, Kelman JH, Stunkard AJ. Treatment of obese children with 
and without their mothers: changes in weight and blood pressure. 
Pediatrics 1983;71:515-23. 

146. LeMura LM, Maziekas MT. Factors that alter body fat, body mass, and 
fat-free mass in paediatric obesity. Medicine & Science in Sports & 
Exercise 2002:487-496. 

147. Flodmark CE, Ohlsson T, Ryden O, Sveger T. Prevention of progression 
to severe obesity in a group of obese schoolchildren treated with family 
therapy. Pediatrics 1993;91:880-4. 

148. Epstein LH, Wing RR, Koeske R, Valoski A. Effects of diet plus exercise 
on weight change in parents and children. Journal of Consulting & Clinical 
Psychology 1984;52:429-37. 

149. Epstein LH, McKenzie SJ, Valoski A, Klein KR, Wing RR. Effects of 
mastery criteria and contingent reinforcement for family-based child 
weight control. Addictive Behaviors 1994;19:135-45. 

150. Epstein LH, Wing RR, Woodall K, Penner BC, Kress MJ, Koeske R. 
Effects of family-based behavioral treatment on obese 5-to-8-year-old 
children. Behavior Therapy 1985;16:205-212. 

151. Israel AC, Guile CA, Baker JE, Silverman WK. An evaluation of enhanced 
self-regulation training in the treatment of childhood obesity. Journal of 
Pediatric Psychology 1994;19:737-49. 

152. Epstein LH, Wing RR, Penner BC, Kress MJ. Effect of diet and controlled 
exercise on weight loss in obese children. Journal of Pediatrics 
1985;107:358-61. 

153. DeWolfe JA, Jack E. Weight control in adolescent girls: a comparison of 
the effectiveness of three approaches to follow-up. Journal of School 
Health 1984;54:347-9. 

154. Figueroa-Colon R, von Almen TK, Franklin FA, Schuftan C, Suskind RM. 
Comparison of two hypocaloric diets in obese children. American Journal 
of Diseases of Children 1993;147:160-6. 

155. Mellin LM, Slinkard LA, Irwin CE, Jr. Adolescent obesity intervention: 
validation of the SHAPEDOWN program. Journal of the American Dietetic 
Association 1987;87:333-8. 

156. Epstein LH, Valoski AM, Vara LS, et al. Effects of decreasing sedentary 
behavior and increasing activity on weight change in obese children. 
Health Psychology 1995;14:109-15. 

157. Epstein LH, Wing RR, Koeske R, Andrasik F, Ossip DJ. Child and parent 
weight loss in family-based behavior modification programs. Journal of 
Consulting & Clinical Psychology 1981;49:674-85. 

158. Campbell K, Waters E, O'Meara S, Summerbell C. Interventions for 
preventing obesity in childhood. A systematic review. [Review] [31 refs]. 
Obesity Reviews 2001;2:149-57. 

159. Epstein L, Wing R, Koeske R, Valoski A. A comparison of lifestyle 
exercise, aerobic exercise, and calisthenics on weight loss in obese 
children. Behaviour Therapy 1985;16:345-56. 



 

 330

160. Epstein LH, Paluch RA, Gordy CC, Dorn J. Decreasing sedentary 
behaviors in treating pediatric obesity. Archives of Pediatrics & 
Adolescent Medicine 2000;154:220-6. 

161. Johnson WG, Hinkle LK, Carr RE, et al. Dietary and exercise 
interventions for juvenile obesity: long-term effect of behavioral and public 
health models. Obesity Research 1997;5:257-61. 

162. Israel AC, Stolmaker L, Andrian CA. The effects of training parents in 
general child management skills on a behavioral weight loss program for 
children. Behavior Therapy 1985;16:169-180. 

163. Golan M, Weizman A, Apter A, Fainaru M. Parents as the exclusive 
agents of change in the treatment of childhood obesity. American Journal 
of Clinical Nutrition 1998;67:1130-1135. 

164. Kirschenbaum DS, Harris E, Tomarken AJ. Effects of parental 
involvement in behavioural weight loss therapy for preadolescents. 
Behavior Therapy 1984;15:485-500. 

165. Senediak C, Spence SH. Rapid versus gradual scheduling of therapeutic 
contact in a family based behavioural weight control programme for 
children. Behavioural Psychotherapy 1985;13:265-287. 

166. Graves T, Meyers AW, Clark L. An evaluation of parental problem-solving 
training in the behavioral treatment of childhood obesity. Journal of 
Consulting & Clinical Psychology 1988;56:246-50. 

167. Wadden TA, Stunkard AJ, Rich L, Rubin CJ, Sweidel G, McKinney S. 
Obesity in black adolescent girls: a controlled clinical trial of treatment by 
diet, behavior modification, and parental support. Pediatrics 1990;85:345-
52. 

168. Duffy G, Spence SH. The effectiveness of cognitive self-management as 
an adjunct to a behavioural intervention for childhood obesity: a research 
note. Journal of Child Psychology & Psychiatry & Allied Disciplines 
1993;34:1043-50. 

169. Braet C, Van Winckel M, Van Leeuwen K. Follow-up results of different 
treatment programs for obese children. Acta Paediatrica 1997;86:397-
402. 

170. Epstein LH, Paluch RA, Gordy CC, Saelens BE, Ernst MM. Problem 
solving in the treatment of childhood obesity. Journal of Consulting and 
Clinical Psychology 2000;68:717-721. 

171. Goldfield GS, Epstein LH, Kilanowski CK, Paluch RA, Kogut-Bossler B. 
Cost-effectiveness of group and mixed family-based treatment for 
childhood obesity. International Journal of Obesity 2001;25:1843-1849. 

172. Schwingshandl J, Sudi K, Eibl B, Wallner S, Borkenstein M. Effect of an 
individualised training programme during weight reduction on body 
composition: a randomised trial. Archives of Disease in Childhood. 
1999;81:426-8. 

173. Golan M, Fainaru M, Weizman A. Role of behaviour modification in the 
treatment of childhood obesity with the parents as the exclusive agents of 
change. International Journal of Obesity 1998;22:1217-1224. 



 

 331

174. Amador M, Ramos LT, Morono M, Hermelo MP. Growth rate reduction 
during energy restriction in obese adolescents. Experimental & Clinical 
Endocrinology 1990;96:73-82. 

175. Gropper SS, Acosta PB. The therapeutic effect of fiber in treating obesity. 
Journal of the American College of Nutrition 1987;6:533-5. 

176. Becque MD, Katch VL, Rocchini AP, Marks CR, Moorehead C. Coronary 
risk incidence of obese adolescents: reduction by exercise plus diet 
intervention. Pediatrics 1988;81:605-12. 

177. Epstein L, Wing R, Koeske R, Ossip D, Beck S. A comparison of lifestyle 
change and programmed aerobic exercise on weight and fitness changes 
in obese children. Behavior Therapy 1982;13:651-65. 

178. Hills A, Parker A. Obesity management via diet and exercise intervention. 
Child: Care, Health and Development 1988;14:409-16. 

179. Rocchini AP, Katch V, Anderson J, et al. Blood pressure in obese 
adolescents: effect of weight loss. Pediatrics 1988;82:16-23. 

180. Aragona J, Cassady J, Drabman RS. Treating overweight children 
through parental training and contingency contracting. Journal of Applied 
Behavior Analysis 1975;8:269-78. 

181. Coates TJ, et al. Frequency of contact and monetary reward in weight 
loss, lipid change, and blood pressure reduction with adolescents. 
Behavior Therapy 1982;13:175-185. 

182. Epstein LH, Wing RR, Steranchak L, Dickson B, Michelson J. 
Comparison of family-based behaviour modification and nutrition 
education for childhood obesity. Journal of Pediatric Psychology 
1980;5:25-36. 

183. Epstein L, Wing R, Koeske R, Valoski A. Effect of parent weight on 
weight loss in obese children. Journal of Consulting and Clinical 
Psychology 1986;54:400-01. 

184. Wheeler M, Hess K. Treatment of juvenille obesity by successive 
approximation control of eating. Journal of Behavior Therapy and 
Experimental Psychiatry 1976;7:235-41. 

185. Bacon G, Lowrey G. A clinical trial of fenfluramine in obese children. 
Current Therapeutic Research 1967;9:626-30. 

186. Mendonca P, Brehm S. Effects of choice on behavioral treatment of 
overweight in children. Journal of Social and Clinical Psychology 
1983;1:343-53. 

187. Dissemination NCfRa. The prevention and treatment of childhood obesity. 
Effective Health Care Bulletin 2002;7:1-12. 

188. Beech BM, Klesges RC, Kumanyika SK, et al. Child- and parent-targeted 
interventions: the Memphis GEMS pilot study. Ethnicity & Disease 
2003;13:S40-53. 

189. Golan M, Crow S. Targeting parents exclusively in the treatment of 
childhood obesity: long-term results. Obesity Research. 2004;12:357-61. 

190. Golan M, Kaufman V, Shahar D. Childhood obesity treatment: targeting 
parents exclusively v. parents and children. British Journal of Nutrition 
2006;95:1008-15. 



 

 332

191. Golley RK, Magarey AM, Baur LA, Steinbeck KS, Daniels LA. Twelve-
month effectiveness of a parent-led, family-focused weight-management 
program for prepubertal children: a randomized controlled trial. Pediatrics 
2007;119:517-25. 

192. McLean N, Griffin S, Toney K, Hardeman W. Family involvement in 
weight control, weight maintenance and weight-loss interventions: a 
systematic review of randomised trials. International Journal of Obesity 
2003;27:987-1005. 

193. Berry D, Sheehan R, Heschel R, Knafl K, Melkus G, Grey M. Family-
based interventions for childhood obesity: a review. Journal of Family 
Nursing 2004;10:429-49. 

194. Kitzmann K, Beech B. Family-based interventions for pediatric obesity: 
methodological and conceptual challenges from family psychology. 
Journal of Family Psychology 2006;20:175-89. 

195. Ogden J, Reynolds R, Smith A. Expanding the concept of parental 
control: A role for overt and covert control in children's snacking 
behaviour? Appetite 2006;47:100-06. 

196. Stein RI, Epstein LH, Raynor HA, Kilanowski CK, Paluch RA. The 
influence of parenting change on pediatric weight control. Obesity 
Research 2005;13:1749-55. 

197. Golan M, Crow S. Parents are key players in the prevention and 
treatment of weight-related problems. Nutrition Reviews 2004;62:39-50. 

198. Golan M, Weizman A. Familial approach to the treatment of childhood 
obesity: conceptual model. Journal of Nutrition Education. 2001;33:102-7. 

199. Benton D. Role of parents in the determination of the food preferences of 
children and the development of obesity. International Journal of Obesity 
2004;28:858-69. 

200. St Jeor ST, Perumean-Chaney S, Sigman-Grant M, Williams C, Foreyt J. 
Family-based interventions for the treatment of childhood obesity. Journal 
of the American Dietetic Association 2002;102:640-644. 

201. Epstein LH, McCurley J, Wing RR, Valoski A. Five-year follow-up of 
family-based behavioral treatments for childhood obesity. Journal of 
Consulting & Clinical Psychology 1990;58:661-4. 

202. Golan M. Parents as agents of change in childhood obesity - from 
research to practice. International Journal of Pediatric Obesity 2006;1:66-
76. 

203. CRD. Database of Abstracts of Reviews of Effects. Database of Abstracts 
of Reviews of Effects: John Wiley and Sons, Ltd, 2007. 

204. Epstein LH, Paluch RA, Roemmich JN, Beecher MD. Family-based 
obesity treatment, then and now: twenty-five years of pediatric obesity 
treatment. Health Psychology 2007;26:381-91. 

205. Heritier SR, Gebski VJ, Keech AC. Inclusion of patients in clinical trial 
analysis: the intention to treat principle. Medical Journal of Australia 
2003;179:438-440. 



 

 333

206. Moher D, Schulz KF, Altman DG. The CONSORT statement: revised 
recommendations for improving the quality of reports of parallel-group 
randomised trials. Lancet 2001;357:1191-1194. 

207. Chinn S. Definitions of childhood obesity: current practice. European 
Journal of Clinical Nutrition 2006;60:1189-94. 

208. Wang Y. Epidemiology of childhood obesity - methodological aspects and 
guidelines: what is new? International Journal of Obesity 2004;28:S21-8. 

209. Must A, Anderson SE. Body mass index in children and adolescents: 
considerations for population-based applications. International Journal of 
Obesity 2006;30:590-4. 

210. Elmslie J. Clinical practice guidelines. A dilemma for dietitians? Nutrition 
and Dietetics 2007;64:2-4. 

211. National Health and Medical Research Council. Acting on Australia's 
weight: A strategy for the prevention of overweight and obesity. Canberra: 
Commonwealth Department of Health and Family Services, 1997. 

212. NHMRC. How to use the evidence: assessment and application of 
scientific evidence. Canberra: NHMRC, 2000. 

213. NIH. Clinical guidelines on the identification, evaluation and treatment of 
overweight and obesity in adults.  The Evidence report. Bethesda, 
Maryland: National Institutes of Health, 1998. 

214. Greer N, Mosser G, Logan G, Wagstrom Halaas G. A practical approach 
to evidence grading. The Joint Commission Journal on Quality 
Improvement 2000;26:700-12. 

215. Kalavainen MP, Korppi MO, Nuutinen OM. Clinical efficacy of group-
based treatment for childhood obesity compared with routinely given 
individual counseling. International Journal of Obesity 2007;31:1500-08. 

216. Nutbeam D. The challenge to provide "evidence" in health promotion. 
Health Promotion International 1999;14:99-101. 

217. Glasgow RE, Lichtenstein E, Marcus AC. Why don't we see more 
translation of health promotion research to practice? Rethinking the 
efficacy-to-effectiveness transition. American Journal of Public Health 
2003;93:1261-7. 

218. Johnson-Taylor W, Everhart J. Modifiable environmental and behavioral 
determinants of overweight amongst children and adolescents: report of a 
workshop. Obesity 2006;14:929-66. 

219. Hawe P, Degeling D, Hall J. Evaluating Health Promotion. Artarmon 
NSW: MacLennan & Petty Pty Ltd, 1995. 

220. Collins CE, Warren J, Neve M, McCoy P, Stokes BJ. Measuring 
effectiveness of dietetic interventions in child obesity: a systematic review 
of randomised trials. Archives of Pediatrics and Adolescent Medicine 
2006;160:906-22. 

221. WHO. Declaration of Alma-Ata. Geneva: World Health Organisation, 
1978. 

222. Scott J. Conducting Community Nutrition Education Programs - A 
Dietitians Guide. Canberra: Dietitians Association of Australia, 1991. 



 

 334

223. Boyle M, Morris D. Community Nutrition in Action: an entrepreneuial 
approach. Second edition. Belmont CA: Wadsworth Publishing Company, 
1999. 

224. Contento IR, Randell JS, Basch CE. Review and analysis of evaluation 
methods used in nutrition education intervention research. Journal of 
Nutrition Education and Behavior 2002;34:2-25. 

225. Pawson R, Tilley N. Realistic Evaluation. London: SAGE Publications Ltd, 
1997. 

226. O'Neil PM, Currey HS, Hirsch AA, et al. Development and validation of 
the Eating Behavior Inventory. Journal of Behavioral Assessment 
1979;1:123-32. 

227. Golan M, Weizman A. Reliability and validity of the Family Eating and 
Activity Habits Questionnaire. European Journal of Clinical Nutrition 
1998;52:771-777. 

228. Montoye HJ. Physical activity and health: An epidemiological study of an 
entire community. Englewood Cliffs, NJ: Prentice-Hall, 1975. 

229. Rochon J, Klesges RC, Story M, et al. Common design elements of the 
Girls health Enrichment Multi-site Studies (GEMS). Ethnicity & Disease 
2003;13:S6-14. 

230. Moos RH. Family environment scale preliminary manual. Palo Alto: 
Consulting Psychologists Press, 1974. 

231. O'Dell SL, Tarler-Benlolo L, Flynn JM. An instument to measure 
knowledge of behavioural principles as applied to children. Journal of 
Behavior Therapy and Experimental Psychiatry 1979;10:29-34. 

232. Baumrind D. Current prattens of parental authority. Developmental 
Psychology Monographs 1971;4:101-3. 

233. Buri JR. Parental authority questionnaire. Journal of Personality 
Assessment 1991;57:110-9. 

234. Nowicki S, Strickland BR. A locus of control scale for children. Journal of 
Consulting and Clinical Psychology 1973;40:148-54. 

235. Kendall PC, Wilcox LE. Self-control in children: development of a rating 
scale. Journal of Consulting and Clinical Psychology 1979;47:1020-9. 

236. Cohen EA, Gelfand DM, Dodd DK, Jensen J, Turner C. Self-control 
practices associated with weight loss maintenance in children and 
adolescents. Behavior Therapy 1980;11:26-37. 

237. Shure MB, Spivack G. Means-ends thinking, adjustment, and social class 
among elementary-school-aged children. Journal of Consulting and 
Clinical Psychology 1972;38:348-53. 

238. Contento IB, G.I, Bronner YL, Lytle LA, Maloney SK, Olson CM, 
Swadener SS. The effectiveness of nutrition education and implications 
for nutrition education policy, programs and research: a review of 
research. Journal of Nutrition Education 1995;27:277-418. 

239. Goodwin EJ, Magarey AM. Reliability and validity of the Children's 
Dietary Questionnaire - a new tool to measure children's dietary patterns. 
Flinders University, 2006. 



 

 335

240. Sanders MR. The Triple P-Positive parenting program: Towards an 
empirically validated multilevel parenting and family support strategy for 
the prevention of behaviour and emotional problems in children. Clinical 
Child and Psychology review 1999;2:71-90. 

241. Turner KM, Markie-Dadds C, M.R. S. Facilitator's Manual for Group Triple 
P. II ed. Brisbane: Families International Publishing Pty Ltd, 2000. 

242. Smith A, Kellett E, Schmerlaib Y. The Australian Guide to Healthy Eating. 
Canberra: Commonwealth Department of Health and Family Services, 
1998. 

243. NHMRC. Food for Health; Dietary Guidelines for Children and 
Adolescents. Canberra: Commonwealth of Australia, 2003. 

244. Gehling-Golley RK, Magarey AM, Daniels LA. Food-based 
recommendations to reduce fat intake: An evidence-based approach to 
the development of a family-focused child weight management 
programme. Journal of Paediatrics and Child Health 2005;41:112-118. 

245. Department of Health and Ageing. Australia's physical activity 
recommendations for children and young people. Canberra: Australian 
Government, 2004. 

246. Frary C, Johnson RK. Physical activity for children: what are the US 
recommendations? Nutrition Bulletin 2000;25:329-34. 

247. Golley R. Family-focused management of overweight in pre-pubertal 
children: a randomised controlled trial (Healthy Eating and Lifestyle 
through Positive Parenting - HELPP). Department of Nutrition and 
Dietetics. Adelaide: Flinders University, 2005. 

248. Tanner J. Growth at Adolescence: with a general consideration of the 
effects of hereditary and environmental factors upon growth and 
maturation from birth to maturity. 2nd Edition ed. Oxford: Blackwell 
Scientific Publications, 1962. 

249. Taylor RW, Jones IE, Williams SM, Goulding A. Evaluation of waist 
circumference, waist-to-hip ratio, and the conicity index as screening 
tools for high trunk fat mass, as measured by dual-energy X-ray 
absorptiometry, in children aged 3-19 y. American Journal of Clinical 
Nutrition 2000;72:490-5. 

250. McCarthy HD, Cole TJ, Fry T, Jebb SA, Prentice AM. Body fat reference 
curves for children. International Journal of Obesity 2006;30:598-602. 

251. Varni JW, Seid M, Kurtin P. PedsQLTM 4.0: Reliability and validity of the 
pediatric quality of life inventoryTM version 4.0 generic core scales in 
healthy and patient populations. Medical Care 2001;39:800-12. 

252. Vander Wal JS, Thelen MH. Eating and body image concerns among 
obese and average-weight children. Addictive Behaviors 2000;25:775-8. 

253. Probst M, Braet C, Vandereycken W, De Vos P, Van Coppenolle H, 
Verhofstadt-Deneve L. Body size estimation in obese children: A 
controlled study with the video distortion method. International Journal of 
Obesity 1995;19:820-4. 

254. Gibaud-Wallston J, Wandersman LP. Development and utility of the 
Parenting Sense of Competence Scale. Toronto, 1978. 



 

 336

255. Shelton KK, Frick PJ, Wootton J. Assessment of parenting practices in 
families of elementary school-age children. Journal of Clinical Child 
Psychology 1996;25:317-329. 

256. Johnston C, Mash EJ. A measure of parenting satisfaction and efficacy. 
Journal of Clinical Child Psychology 1989;18:167-175. 

257. Liamputtong P, Ezzy D. Qualitative Research Methods. Second Edition. 
Melbourne: Oxford University Press, 2005. 

258. Punch KF. Introduction to Social Research: Quantitative and Qualitative 
Approaches. Second Edition. London: Sage Publications Ltd, 2005. 

259. Denzin N, Lincoln Y. The Handbook of Qualitative Research. Second 
edition. California: Sage Publications Ltd, 2000. 

260. Waters E, Salmon J, Wake M, Wright M, Hesketh K. Australian 
Authorised Adaptation of the Child Health Questionnaire - the 
interpretation guide.  Parent/Proxy form CHQ PF50&PF28. Melbourne: 
Centre for Community Health, Royal Children's Hospital, 1999. 

261. Trewin D. Socio-Economic Indexes for Areas (SEIFA). Information paper; 
census of population and housing. Canberra: Australian Bureau of 
Statistics, 2001. 

262. Adhikari P. Socio-economic indexes for areas: introduction, use and 
future directions. Research paper. Canberra: Australian Bureau of 
Statistics, 2006. 

263. Farmer E. Personal communication. Adelaide, 2006:Meeting to discuss 
qualitative research methodology re: semi-structured interviews. 

264. ABS. 1995 National Nutrition Survey (NNS) Confidentialized Unit Record 
File (CURF). Australian Bureau of Statistics, Commonwealth of Australia, 
1999. 

265. Hollis S, Campbell F. What is meant by intention to treat analysis? Survey 
of published randomised controlled trials. BMJ 1999;319:670-674. 

266. Elliott R, Fischer C, Rennie D. Evolving guidelines for publication of 
qualitative research studies in psychology and related fields. British 
Journal of Clinical Psychology 1999;38:215-29. 

267. Patton M. Qualitative evaluation and research methods. 3rd edition. 
California: Sage Publications, 2002. 

268. Creswell J. Research Design: qualitative, quantitative, and mixed 
methods approaches. California: Sage Publications, 2003. 

269. Johnstone P. Mixed methods, mixed methodology: health services 
research in practice. Qualitative Health Research 2004;14:259-71. 

270. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative 
Research in Psychology 2006;3:77-101. 

271. Tuckett A. Applying thematic analysis theory to practice: A researcher's 
experience. Contemporary Nurse 2005;19:75-87. 

272. Cakir B, Gebski V, Keech A. Flow of participants in randomised studies. 
Medical Journal of Australia 2003;178:347-9. 

273. Warren JM, Golley RK, Collins CE, et al. Randomised controlled trials in 
overweight children: Practicalities and realities. International Journal of 
Pediatric Obesity 2007;2:73-85. 



 

 337

274. Wake M, McCallum Z. Secondary prevention of overweight in primary 
school children: what place for general practice? Medical Journal of 
Australia 2004;181:82-4. 

275. Barlow SE, Dietz WH, Klish WJ, Trowbridge FL. Medical evaluation of 
overweight children and adolescents: reports from pediatricians, pediatric 
nurse practitioners, and registered dietitians. Pediatrics 2002;110:222-8. 

276. King L, Loss J, Wilkenfeld R, Pagnini D, Booth M, Booth S. The Weight of 
Opinion: General Practitioners' perceptions about child and adolescent 
overweight and obesity. Sydney: NSW Centre for Overweight and 
Obesity, 2007. 

277. Gerner B, McCallum Z, Sheehan J, Harris C, Wake M. Are general 
practitioners equipped to detect child overweight/obesity? Survey and 
audit. Journal of Paediatrics and Child Health 2006;42:206-11. 

278. Spurrier NJ, Magarey A, Wong C. Recognition and management of 
childhood overweight and obesity by clinicians. Journal of Paediatrics and 
Child Health 2006;42:411-8. 

279. Story MT, Neumark-Stzainer DR, Sherwood NE, et al. Management of 
child and adolescent obesity: attitudes, barriers, skills, and training needs 
among health care professionals. Pediatrics 2002; 110:210-4. 

280. Jelalian E, Boergers J, Alday CS, Frank R. Survey of physician attitudes 
and practices related to pediatric obesity. Clinical Pediatrics 2003;42:235-
45. 

281. Walker O, Strong M, Atchinson R, Saunders J, Abbott J. A qualitative 
study of primary care clinicianss views of treating childhood obesity. BMC 
Family Practice 2007;8:50. 

282. Crawford D, Timperio A, Telford A, Salmon J. Parental concerns about 
childhood obesity and the strategies employed to prevent unhealthy 
weight gain in children. Public Health Nutrition 2006;9:889-95. 

283. Campbell MW-C, Williams J, Hampton A, Wake M. Maternal concern and 
perceptions of overweight in Australian preschool-aged children. Medical 
Journal of Australia 2006;184:274-7. 

284. Jeffery AN, Voss LD, Metcalf BS, Alba S, Wilkin TJ. Parents' awareness 
of overweight in themselves and their children: cross sectional study 
within a cohort (EarlyBird 21). British Medical Journal 2005;330:23-4. 

285. Baughcum AE, Chamberlin LA, Deeks CM, Powers SW, Whitaker RC. 
Maternal perceptions of overweight preschool children. Pediatrics 
2000;106:1380-6. 

286. Campbell K, Crawford D. Management of obesity: attitudes and practices 
of Australian dietitians. Int J Obes Relat Metab Disord 2000;24:701-10. 

287. Collins C. Survey of dietetic management of overweight and obesity and 
comparison with best practice criteria. Nutrition and Dietetics 
2003;60:177-184. 

288. Golley RK, Perry RA, Magarey AM, Daniels LA. Family-focused weight 
management program for five- to nine-year olds incorporating parenting 
skills training with healthy lifestyle information to support behaviour 
modification. Nutrition and Dietetics 2007;64:144-50. 



 

 338

289. Sanders MR, Markie-Dadds C, Tully L, Bor W. The Triple P-Positive 
Parenting Program: A comparison of enhanced, standard, and self-
directed behavioral intervention for parents of children with early onset 
conduct problems. Journal of Consulting and Clinical Psychology 
2000;68:624-640. 

290. von Korff M, Gruman J, Schaefer J, Curry SJ, Wagner EH. Collaborative 
management of chronic illness: essential elements. Annals of Internal 
Medicine 1997;127:1097-102. 

291. Satter E. The feeding relationship: problems and interventions. Journal of 
Pediatrics 1990;117:S181-9. 

292. Satter E. Nutritional tactics for preventing food fights. How to get your kid 
to eat ...but not too much. Palo Alto, California: Bull Publishing Company, 
1987. 

293. Maynard LM, Galuska DA, Blanck H, Serdula M. Maternal perceptions of 
weight status of children. Pediatrics 2003;111:1226-31. 

294. Sabin MA, Ford A, Hunt L, Jamal R, Crowne EC, Shield JPH. Which 
factors are associated with a successful outcome in a weight managment 
programme for obese children? Journal of Evaluation in Clinical Practice 
2007;13:364-8. 

295. Reinehr T, Temmesfeld M, Kersting M, de Sousa G, Toschke AM. Four-
year follow-up of children and adolescents participating in an obesity 
intervention program. International Journal of Obesity 2007;31:1074-7. 

296. Epstein LH, Paluch RA, Raynor HA. Sex differences in obese children 
and siblings in family-based obesity treatment. Obesity Research 
2001;9:746-753. 

297. Garnett SP, Cowell CT, Baur L, et al. Increasing central adiposity: the 
Nepean longitudinal study of young people aged 7-8 to 12-13y. 
International Journal of Obesity 2005;29:1353-1360. 

298. Sacher P, Chadwick P, Kolotourou M, Cole T, Lawson M, Atul S. The 
MEND RCT: Effectiveness on health outcomes in obese children. 
International Journal of Obesity 2007;31:s12. 

299. Hughes A, Farewell K, Harris DB, Reilly J. Quality of life in a clinical 
sample of obese children. International Journal of Obesity 2007;31:39-44. 

300. Kolotkin RL, Zeller M, Modi AC, et al. Assessing weight-related quality of 
life in adolescents. Obesity 2006;14:448-57. 

301. Maciejewski ML, Patrick DL, Williamson DFA. A structured review of 
randomised controlled trials of weight loss showed little improvement in 
health-related quality of life. Journal of Clinical Epidemiology 
2005;58:568-78. 

302. Ravens-Sieberer U, Redegeld M, Bullinger M. Quality of life after in-
patient rehabilitation in children with obesity. International Journal of 
Obesity 2001;25:S63-S65. 

303. Flodmark CE, Nowicka P. Obesity treatment improves quality of life in 
children and adolescents. Acta Paediatrica 2005;94:51. 

304. Golley R. Family-focused management of overweight in pre-pubertal 
children-A randomised controlled trial (The Healthy Eating and Lifestyle 



 

 339

through Positive Parenting (HELPP) study). Department of Nutrition and 
Dietetics. Adelaide: Flinders University, 2005. 

305. Braet C. Treatment of obese children: a new rationale. Clinical Child 
Psychology and Psychiatry 1999;4:579-591. 

306. Epstein LH, Paluch RA, Saelens BE, Ernst MM, Wilfley DE. Changes in 
eating disorder symptoms with pediatric obesity treatment. Journal of 
Pediatrics 2001;139:58-65. 

307. Sothern, Udall JN, Jr., Suskind RM, Vargas A, Blecker U. Weight loss 
and growth velocity in obese children after very low calorie diet, exercise, 
and behavior modification. Acta Paediatrica 2000;89:1036-43. 

308. Freedman DS, Khan LK, Serdula M, Srinivasan SR, Berenson GS. 
Secular trends in height among children in 2 decades: The Bogalusa 
Heart Study. Archives of Pediatrics and Adolescent Medicine 
2001;154:155-61. 

309. McPherson S, Hoelscher DM, Alexander MA, Scanlon KS, Serdula MK. 
Dietary assessment methods among school-aged children: Validity and 
Reliability. Preventive Medicine 2000;31:S11-S13. 

310. Yaroch AL, Resnicow K, Khan LK. Validity and reliability of qualitative 
dietary fat index questionnaires: a review. Journal of the American 
Dietetic Association 2000;100:240-4. 

311. Mercer SL, Khan LK, Green LW, et al. Drawing possible lessons for 
obesity prevention and control from the tobacco control experience. In: 
Crawford D, Jeffery RW, eds. Obesity Prevention and Public Health. New 
York: Oxford University Press, 2005:231-63. 

312. Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Macera CA, Andersen RE. 
Television watching, energy intake, and obesity in US children: results 
from the third National Helath and Nutrition Examination Survey, 1988-
1994. Archives of Pediatrics and Adolescent Medicine 2001;155:360-5. 

313. Hill JM, Radimer KL. A content analysis of food advertisements in 
television for Australian children. Australian Journal of Nutrition and 
Dietetics 1997;54:174-81. 

314. Borzekowski DL, Robinson TN. The 30-second effect: an experiment 
revealing the impact of television commercials on food preferences of 
preschoolers. Journal of the American Dietetic Association 2001;101:42-
6. 

315. Matheson D, Killen J, Wang Y, Varady A, Robinson T. Children's food 
consumption during television viewing. American Journal of Clinical 
Nutrition 2004;79:1088-94. 

316. Sanders MR, Markie-Dadds C, Tully LA, Bor W. The triple P-positive 
parenting program: a comparison of enhanced, standard, and self-
directed behavioural family intervention for parents of children with early 
onset conduct problems. Journal of Consulting & Clinical Psychology 
2000;68:624-40. 

317. Jeffery AN, Voss LD, Metcalf BS, Alba S, Wilkin TJ. Parents' awareness 
of overwight in themselves and their children: cross sectional study within 
a cohorg (EarlyBird 21). British Medical Journal 2005;330:23-4. 



 

 340

318. Stunkard AJ, Messick S. The three-factor eating questionnaire to 
measure dietary restraint, dishibition and hunger. Journal Psychosomatic 
Research 1985;29:71-83. 

319. Wrotniak BH, Epstein LH, Paluch RA, Roemmich JN. Parent weight 
change as a predictor of child weight change in family-based behavioral 
obesity treatment. Archives of Pediatrics and Adolescent Medicine 
2004;158:342-7. 

320. Magarey AM, Daniels L, Cockington RA, Boulton TJC. Risk of obesity at 
age 8years associated with parental weight status. Proc Nutrition Society 
Australia 1998;22:243. 

321. Epstein LH, Gordy CC, Raynor HA, Beddome M, Kilanowski CK, Paluch 
R. Increasing fruit and vegetable intake and decreasing fat and sugar 
intake in families at risk for childhood obesity. Obesity Research 
2001;9:171-178. 

322. Levine MD, Ringham RM, Kalarchian MA, Wisniewski L, Marcus MD. Is 
family-based behavioral weight control appropriate for severe pediatric 
obesity? International Journal of Eating Disorders 2001;30:318-28. 

323. Sacher PM, Chadwick P, Wells JCK, Williams JE, Cole TJ, Lawson MS. 
Assessing the acceptability and feasibility of the MEND Programme in a 
small group of obese 7-11-year-old children. J Hum Nutr Dietet 
2005;18:3-5. 

324. Barlow SE, Ohlemeyer CL. Parent reasons for nonreturn to a pediatric 
weight management program. Clinical Pediatrics 2006;45:355-60. 

325. Schwartz MB, Brownell KD. The need for courageous action to prevent 
obesity. In: Crawford D, Jeffery RW, eds. Obesity Prevention and Public 
Health. New York: Oxford University Press, 2005:307-30. 

326. Kremers SPJ, de Bruijn G-J, Droomers M, van Lenthe F, Brug J. 
Moderators of environmental intervention effects on diet and activity in 
youth. American Journal of Preventive Medicine 2007;32:163-72. 

327. Rotter JB. Generalised expectancies for internal and external control of 
reinforcement. Psychology Monographs 1966;80:1-28. 

328. Adolfsson B, Andersson I, Elofsson S, Rossner S, Unden A-L. Locus of 
control and weight reduction. Patient Education and Counseling 
2005;56:55-61. 

329. Nutbeam D, Harris E. Theory in a nutshell: A practitioner's guide to 
commonly used theories and models in health promotion. Sydney: 
National centre for health promotion, 1998. 

330. Hart KH, Herriot A, Bishop JA, Truby H. Promoting healthy diet and 
exercise patterns amongst primary school children: a qualitative 
investigation of parental perspectives. Journal of Human Nutrition and 
Dietetics 2003;16:89-96. 

331. Economos CD, Brownson RC, DeAngelis MA, et al. What lesons hae 
been learned from other attempts to guide social change? Nutrition 
Reviews 2001;59:S40-S56. 

332. Stewart-Brown S. What is the evidence on school health promotion in 
improving health or preventing disease and, specifically, what is the 



 

 341

effectiveness of the health promoting schools approach? Copenhagen: 
WHO, 2006. 

333. Buchanan T. Health promotion: better health, better learning. Adelaide: 
Government of South Australia, 2006. 

334. Hesketh K, Waters E, Green J, Salmon L, Williams J. Healthy eating, 
activity and obesity prevention: a qualitative study of parent and child 
perceptions in Australia. Health Promotion International 2005;20:19-26. 

335. Taylor JP, Evers S, McKenna M. Determinants of healthy eating in 
children and youth. Canadian Journal of Public Health 2005;96:S20-26. 

336. Alexander M, Baxter J. Impacts of work on family life among partnered 
parents of young children. In: AIFS, ed. Family Matters, 2005:18-25. 

337. Kemmer D. Tradition and change in domestic roles and food preparation. 
Sociology 2000;34:323-33. 

338. Gordon-Larsen P, Griffiths P, Bentley M, et al. Barriers to physical 
activity: Qualitative data on caregiver-daughter perceptions and practices. 
American Journal of Preventive Medicine 2004;27:218-23. 

339. Hodges EA. A primer on early childhood obesity and parental 
influence.[see comment]. Pediatric Nursing 2003;29:13-6. 

340. Jefferson A. Breaking down barriers - examining health promoting 
behaviour in the family. Kellogg's Family Health Study 2005. Nutrition 
Bulletin 2006;31:60-4. 

341. Jain A, Sherman SN, Chamberlin LA, Carter Y, Powers SW, Whitaker 
RC. Why don's low income mothers worry about their preschoolers being 
overweight? Pediatrics 2001;107:1138-46. 

342. Myers S, Vargas Z. Parental perceptions of the preschool obese child. 
Pediatric Nursing 2000;26:23-30. 

343. Butryn ML, Wadden TA. Treatment of overweight in children and 
adolescents: does dieting increase the risk of eating disorders? 
International Journal of Eating Disorders 2005;37:285-93. 

344. Foresight Study Team. Trends and drivers of obesity: a literature review 
for the Foresight project on obesity. 2006. 

345. Birch LL, Johnson S., Anderson,G., Peters,J., Schulte,M. The variability 
of young children's energy intake. New England Journal of Medecine 
1991;324:232-235. 

346. Baughcum AE, Burklow KA, Deeks CM. Maternal feeding practices and 
childhood obesity: a focus group study of low-income mothers. Archives 
of Pediatrics and Adolescent Medicine 1998;152:1010-1. 

347. Jackson D, McDonald G, Mannix J, Faga P, Firtko A. Mothers' 
perceptions of overweight and obesity in their children. Australian Journal 
of Advanced Nursing 2005;23:8-13. 

348. Borra S. Developing health messages: Qualitative studies with children, 
parents, and teachers help identify communications opportunities for 
healthful lifestyles and the prevention of obesity. Journal of the American 
Dietetic Association 2003;103:721-8. 

349. Hardus PM, van Vuuren CL, Crawford D, Worsley A. Public perceptions 
of the causes and prevention of obesity among primary school children. 



 

 342

International Journal of Obesity & Related Metabolic Disorders: Journal of 
the International Association for the Study of Obesity 2003;27:1465-71. 

350. Johnson PL. Mixed methods, mixed methodology health services 
research in practice. Qualitative Health Research 2004;14:259-71. 

351. Ash S, Reeves M, Bauer J, et al. A randomised controlled trial comparing 
lifestyle groups, individual counselling and written information in the 
management of weight and health outcomes over 12 months. 
International Journal of Obesity 2006;30:1557-64. 

352. Rychetnik L, Frommer M, Hawe P, Shiell A. Criteria for evaluating 
evidence on public health interventions. Journal of Epidemiology and 
Community Health 2002;56:119-127. 

353. Giacomini MK, Cook D. Users' guides to the medical literature: XXIII. 
Qualitataive research in health care A. Are the results of the study valid? 
Journal of the American Medical Association 2000;284:357-62. 

354. Glanz K, Rimer B, Lewis F, eds. Health Behaviour and Health Education: 
theory, research and practice. San Francisco: Jossey-Bass, 2002. 

355. Barclay P. Climate change refugees. Australia Talks. Sydney: ABC, 2007. 
356. Sobal J. Commentary: globalization and the epidemiology of obesity. 

International Journal of Epidemiology 2001;30:1136-7. 
357. Flynn MAT, McNeil DA, Maloff B, et al. Reducing obesity and related 

chronic disease risk in children and youth: a synthesis of evidence with 
'best practice' recommendations. Obesity Reviews 2006;7:7-66. 

358. Peat J. Health science research: a handbook of quantitative methods. 
Crows Nest, NSW: Allen and Unwin, 2001. 

359. Collins C, Parr N. Best practice model for dietetic treatment of overweight 
and obesity. Dietitians Association of Australia, 2002. 

360. Reinehr T, Andler W. Changes in the artherogenic risk factor profile 
according to degree of weight loss. Archives of Disease in Childhood 
2004;89:419-22. 

361. Campbell K, Waters E, Summerbell C, O'Meara S. Prevention of obesity 
in childhood. The Cochrane Library 1999;issue 4:Update Software. 
[Updated quarterly]. 

362. Wilfley DE, Stein RI, Saelens BE, et al. Efficacy of maintenance treatment 
approaches for childhood overweight. A randomized controlled trial. 
Journal of the American Medical Association 2007;298:1661-73. 

363. Braet C. Patient characteristics as predictors of weight loss after an 
obesity treatment for children. Obesity 2006;14:148-55. 

364. Wolf FM, Guevara JP, Grum CM, Clark NM, Cates CJ. Educational 
interventions for asthma in children. Cochrane Database of Systematic 
Reviews 2003:CD000326. 

365. Hampson SE, Skinner TC, Hart J, et al. Effects of educational and 
psychosocial interventions for adolescents with diabetes mellitus: a 
systematic review. Health Technology Assessment 2001;5:1-79. 

366. Howells L, Wilson AC, Skinner TC, Newton R, Morris AD, Greene SA. A 
randomized control trial of the effect of negotiated telephone support on 



 

 343

glycaemic control in young people with Type 1 diabetes. Diabetic 
Medicine 2002;19:643-8. 

367. Franklin V, Waller A, Pagliari C, Greene S. "Sweet Talk": text messaging 
suport for intensive insulin therapy for young people with diabetes. 
Diabetes Technology and Therapeutics 2003;5:991-6. 

368. White MA, Martin PD, Newton RL, et al. Mediators of weight loss in a 
family-based intervention presented over the internet. Obesity Research 
2004;12:1050-9. 

369. Bennett DL, Towns SJ, Steinbeck KS. Smoothing the transition to adult 
care. Medical Journal of Australia 2005;182:373-4. 

370. Blum RW. Introduction: The consensus statement on health care 
transitions. Pediatrics 2002;110:1301-3. 

371. Barlow JH, Ellard DR. Psycho-educational interventions for children with 
chronic disease, parents and siblings: an overview of the research 
evidence base. Child Care, Health and Development 2004;30:637-45. 

372. McCarthy HD, Cole TJ, Fry T, Jebb SA, Prentice AM. Body fat reference 
curves for children. International Journal of Obesity 2006;30:598-602. 

373. Kieckhefer GM, Trahms CM. Supporting development of children with 
chronic conditions: from compliance toward shared management. 
Pediatric Nursing. 2000;26:354-63. 

374. Yates B. Toward the incorporation of costs, cost-effectiveness analysis, 
and cost-benefit analysis into clinical research. Journal of Consulting and 
Clinical Psychology 1994;62:729-36. 

375. Haby MM, Vos T, Carter R, et al. A new approach to assessing the health 
benefit from obesity interventions in children and adolescents: the 
assessing cost-effectiveness in obesity project. International Journal of 
Obesity 2006;30:1463-75. 

376. Kumanyika S JR, Morabia A, Ritenbaugh C, Antipatis VJ. Obesity 
prevention: the case for action. International Journal of Obesity 
2002;26:425 - 436. 

377. Oldroyd JP, Infante FA, Powell Davies G, et al. Providing healthcare for 
people with chronic illness: The views of Australian GPs. Medical Journal 
of Australia 2003;179:30-33. 

378. Epstein LH. Family-based behavioural intervention for obese children. 
International Journal of Obesity & Related Metabolic Disorders: Journal of 
the International Association for the Study of Obesity 1996;20:S14-21. 

379. Davis K, Christoffel KK. Obesity in preschool and school-age children: 
treatment early and often may be best. Archives of Pediatrics & 
Adolescent Medicine 1994;148:1257-61. 

380. McLeroy KR, Bibeau D, Steckler A, K G. An ecological perspective on 
health promotion programs. Health Education Quarterly 1990;15:351-77. 

381. Davison KK, Campbell K. Opportunities to prevent obesity in children 
within families: an ecological approach. In: Crawford D, Jeffery RW, eds. 
Obesity Prevention and Public Health. New York: Oxford University 
Press, 2005. 



 

 344

382. McKinlay JB. Paradigmatic obstacles to improving the health of 
populations - implications for health policy. Salud Publica Mexico 
1998;40:369-79. 

383. Orleans CT. Promoting the maintenance of health behavior change: 
Recommendations for the next generation of research and practice. 
Health Psychology 2000;19:76-83. 

384. McPherson K, Marsh T, Brown M. Foresight. Tackling Obesities: Future 
Choices - Modelling future trends in obesity and the impact on health. In: 
Government Office for Science, ed.: London, 2007. 

385. Wadden TA, Brownell KD, Foster GD. Obesity: Responding to the global 
epidemic. Journal of Consulting and Clinical Psychology 2002;70:510-25. 

386. US_Department_of_Health_and_Human_Services. Reducing tobacco 
use: a report of the Surgeon General. Atlanta, GA: US Department of 
Health and Human Services, Centres for Chronic Disease Control and 
Prevention, National Centre for Chronic Disease Prevention and Health 
Promotion, Office of Smoking and Health, 2000. 

387. WHO. WHO "obesity and overweight" website. 
2005:www.who.int/dietphysicalactivity/publications/facts/obesity/en/. 

 
 



 

 345

Appendix One: Search Strategy for Section Two of the 
Literature Review 
 
Papers reporting on the role/effect of parents/parenting in the 
management of childhood overweight (published between 2000-2007) 
 

1. Searched Medline using strategy: 
#1 exp Obesity/ 
#2 exp Overweight/ 
#3 1 or 2 
#4 limit 3 to (humans and English language) 
#5 limit 4 to (“preschool child (2 to 5 years)” or “child (6 to 12 years)” 
#6 limit 5 to yr=”2000-2007” 
#7 exp Parents/ 
#8 exp Parent-Child Relations/ 
#9 exp Parenting/ 
#10 7 or 8 or 9 
#11 6 and 10 
(gave 321 hits) 
 
2. Used same search strategy as basis for searching CINAHL and 

PsycINFO (having to adjust for different limit commands etc) CINAHL 
gave 187 hits and PsycINFO gave 28 hits. 

 
3. Abstracts from each database were examined and articles that appeared 

relevant were sourced. Once read, articles were categorised as being 
either general background papers or reporting on an intervention. They 
are summarised in the table below: 

General articles Intervention articles 
MEDLINE 
Ogden (2006) Appetite 47(1): 100-6 
Stein (2005) Obesity Research 13(10): 
1749-55 
Ritchie (2005) JADA 105 (Suppl 5): S70-9 
Golan (2004) Nutr Rev 62(1): 39-50 
Benton (2004) IJO 28: 858-69 
Golan (2001) J Nutrition Education 33(2): 
102-7 

Golan (2006) Brit J Nutr 95(5): 1008-15 
Kirschenbaum (2005) Obesity Research 
13(9): 152709 – after reading article, clear 
that it’s focus is more on process eval and 
the role of behaviour change/self-monitoring 
in management 
Golan (2004) Obesity Research 12(2): 357-
61 
Beech (2003) Ethnicity and Disease 
13(Suppl 1): S40-53 

CINAHL 
Golan (2004) Nutr Rev 62(1): 39-50 – 
IDENTIFIED THROUGH MEDLINE 
Berry J (2004) Family Nursing 10(4): 429-49 
St Jeor (2002) JADA 102: 640-4 

 
 

PsycINFO 
None None 
All papers were printed and saved 
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4. Primary intervention papers identified via the above searches were searched in Web of Science to identify where 
else they had been cited  (conducted 7-3-07) 

 Cited 
references 

Times cited Related records 

Golan (2006) Brit J Nutr 
95(5): 1008-15 

32 0 323 (printed and searched) – references 301 onwards (ie. 23 papers) excluded 
as published in 2000 or earlier 

Kirschenbaum (2005) 
Obesity Research 13(9): 
1527-9 

10 2 277 (printed and searched) – references 201 onwards (ie. 77 papers) excluded 
as published in 2000 or earlier 

Golan (2004) Obesity 
Research 12(2): 357-61 

29 14 1 788 (not printed or searched as relevant references would have been 
identified by the 2006 article and others most likely been published pre-2000) 

Kleges (2003) Ethnicity and 
Disease 13(Suppl 1): S40-53 

NOT IDENTIFIED IN WEB OF SCIENCE – PERHAPS BECAUSE A SUPPLEMENT?? 

 
5. The references in which the above papers were cited (times cited) and the related records were then searched to 

identify any other primary intervention papers published between 2001 and 2007 that focused on the role of 
parents/parenting in the management of childhood overweight (conducted 9-3-07) 

 Times cited Related records 
Golan (2006) Brit J Nutr 
95(5): 1008-15 

N/A 5/323 relevant, but all only general/review articles: 
Ogden (2006) Appetite 47(1): 100-06 – ALREADY SOURCED FROM MEDLINE 
Kitzmann (2006) J Family Psychol 20(2): 175-89 – PRINTED AND SAVED 
Stein (2005) Ob Res 13(10): 1749-55 - – ALREADY SOURCED FROM MEDLINE 
McLean (2003) IJO 27(9): 987-1005 – PRINTED AND SAVED 
St Jeor (2002) JADA 102(5): 640-44 – ALREADY SOURCED FROM CINAHL 

Kirschenbaum (2005) 
Obesity Research 13(9): 
1527-9 

0/2 relevant 5/277 relevant, but both only general/review articles: 
Kitzmann (2006) J Family Psychol 20(2): 175-89– PRINTED AND SAVED 
Lindsay (2006) Future of Children 16(1): 169-86 – after reading article,  focus is 
more on prevention and not relevant for this literature review 

Golan (2004) Obesity 
Research 12(2): 357-61 

1/14 relevant, and only a 
general/review article: 
Kitzmann (2006) J Family 
Psychol 20(2): 175-89– 
ALREADY SOURCED FROM 
SEARCH ABOVE 

N/A 
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6. The Cochrane databases Clinical Trials (13 hits) and DARE (1 hit – 
printed out in full) were searched using the search term “obesity and 
parent” (conducted: 9-3-07)   

COCHRANE Clinical Trials COCHRANE DARE 
2/13 hits relevant: 
Golan (2006) – ALREADY SOURCED 
FROM MEDLINE 
McGarvey (2004) Am J Pub Health 94(9): 
1490-5 – PRINTED AND SAVED - 
prevention focus, not relevant to this review 
Beech (2003) – ALREADY SOURCED 
FROM MEDLINE 

1 hit – Family-based interventions for 
childhood obesity – a review – ALREADY 
SOURCED PRIMARY PAPER (BY BERRY 
ET AL) FROM CINAHL - PRINTED OUT 
DARE SUMMARY AND FILED WITH 
PRIMARY PAPER 

 
 

7. The final results of searches of MEDLINE, CINAHL, PSYCINFO, Web 
of Science and Cochrane (CENTRAL and DARE) seeking papers 
reporting on the role/effect of parents/parenting in the management of 
childhood overweight (published between 2000-2007): 

INTERVENTION/PRIMARY PAPERS 
(3) 

GENERAL/REVIEW PAPERS (10) 

Golan (2006) Brit J Nutr 95(5): 1008-15 
Golan (2004) Obesity Research 12(2): 
357-61 
Beech (2003) Ethnicity and Disease 
13(Suppl 1): S40-53 
 

Ogden (2006) Appetite 47(1): 100-6 
Stein (2005) Obesity Research 
13(10): 1749-55 
Ritchie (2005) JADA 105 (Suppl 5): 
S70-9 
Golan (2004) Nutr Rev 62(1): 39-50 
Benton (2004) IJO 28: 858-69 
Golan (2001) J Nutrition Education 
33(2): 102-7 
Berry J (2004) Family Nursing 
10(4): 429-49 + DARE SUMMARY 
St Jeor (2002) JADA 102: 640-4 
Kitzmann (2006) J Family Psychol 
20(2): 175-89 
McLean (2003) IJO 27(9): 987-
1005 
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Appendix Two: Parent proxy- and child self-report 
forms of the PedsQL™4.0
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Appendix Three: Child Body Image Scale 
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Appendix Four: Children’s Dietary Questionnaire 
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Appendix Five: Activity Inventory 
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Appendix Six: Parenting Sense of Competence Scale 
(The Being a Parent Questionnaire)  
�
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Appendix Seven: Alabama Parenting Questionnaire 
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Appendix Eight: Triple P®  Satisfaction Questionnaire 
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Appendix Nine: PEACH Satisfaction Questionnaire 
 



 

 371 

 
 
 
 
 



 

 372 

 

 


