
 

 

 

 

 

 

FAMILY-FOCUSED MANAGEMENT 

OF OVERWEIGHT IN  

PRE-PUBERTAL CHILDREN –  

A RANDOMISED CONTROLLED TRIAL  
  

 

The Healthy Eating and Lifestyle 

through Positive Parenting (HELPP) 

study 

 

 

Volume One 

 

 

Rebecca K Golley 

BSc(Hons), B Nut Diet 

 

 

Department of Nutrition and Dietetics,  

School of Medicine, Flinders University  

 

Submitted in fulfilment of the requirements 

for the degree of Doctor of Philosophy 

December 2005 

 



Table of Contents 

VOLUME 1 

TABLE OF CONTENTS .................................................................................2 

THESIS SUMMARY .......................................................................................7 

DECLARATION..............................................................................................9 

ACKNOWLEDGEMENTS ............................................................................10 

ABBREVIATIONS........................................................................................12 

LIST OF TABLES AND FIGURES...............................................................14 

CHAPTER 1 WEIGHT MANAGEMENT IN CHILDREN UNDER TEN 
YEARS OF AGE – A REVIEW OF THE EVIDENCE....................................22 

1.1 Introduction ......................................................................................22 

1.2 Defining overweight and assessing adiposity change.................24 
1.2.1 Defining overweight and adiposity change in adults .........................24 
1.2.2 Defining overweight and adiposity change in children......................24 

1.3 Prevalence and trends of childhood overweight ..........................27 

1.4 The consequences of childhood overweight ................................28 
1.4.1 Introduction ........................................................................................28 
1.4.2 Persistence into adulthood..................................................................29 
1.4.3 Metabolic consequences and the metabolic syndrome.......................30 
1.4.4 Psychosocial consequences ................................................................32 
1.4.5 Health-related quality of life ..............................................................34 
1.4.6 Other consequences of overweight and obesity .................................35 
1.4.7 Summary - the health consequences of overweight in childhood ......35 

1.5 The aetiology of childhood overweight..........................................36 
1.5.1 Introduction ........................................................................................36 
1.5.2 Genes ..................................................................................................36 
1.5.3 Behavioural and environmental influences on childhood overweight37 
1.5.4 Risk factors for childhood overweight ...............................................43 
1.5.5 Summary – the aetiology of childhood overweight ...........................45 

1.6 Management of childhood overweight...........................................45 
1.6.1 Introduction ........................................................................................45 
1.6.2 Lessons from adult weight management ............................................46 
1.6.3 The evidence-base for management of overweight in children .........51 
1.6.4 What is the best strategy to reduce energy intake during child weight 
management?......................................................................................................53 

   2



1.6.5 What is the best strategy to increase energy expenditure during child 
weight management?..........................................................................................62 
1.6.6 What is the best strategy to facilitate achievement of energy 
moderating during child weight management? ..................................................66 
1.6.7 Does the format of and frequency of contact during of child weight 
management influence effectiveness? ................................................................72 
1.6.8 Use of medication and surgery in child weight management ............74 
1.6.9 Broader health outcomes and program evaluation of child weight 
management programs .......................................................................................75 

1.7 Child weight management – areas for further research ...............77 
1.7.1 Evidence-based, age-appropriate child weight management .............77 
1.7.2 Improving the evidence base..............................................................80 

1.8 Thesis aims and hypothesis ...........................................................81 
1.8.1 Thesis research question(s) and general aim......................................81 
1.8.2 Specific thesis aims ............................................................................82 
1.8.3 Thesis hypothesis ...............................................................................82 

CHAPTER 2 STUDY METHODOLOGY ...................................................83 

2.1 Introduction ......................................................................................83 

2.2 Overview of the intervention programs .........................................83 
2.2.1 Child behaviour modification and family support component...........84 
2.2.2 Nutrition component...........................................................................85 
2.2.3 Physical activity component...............................................................88 

2.3 Study Design ....................................................................................89 
2.3.1 Design.................................................................................................89 
2.3.2 Target population ...............................................................................89 
2.3.3 Overview of study outcomes..............................................................90 

2.4 Study procedures ............................................................................95 
2.4.1 Recruitment ........................................................................................95 
2.4.2 Eligibility screening ...........................................................................95 
2.4.3 Consent...............................................................................................95 
2.4.4 Randomisation....................................................................................96 
2.4.5 Delivery of the interventions..............................................................96 
2.4.6 Data Collection...................................................................................98 

2.5 Data analysis ..................................................................................107 
2.5.1 Sample size calculation ....................................................................107 
2.5.2 Data handling and management .......................................................107 
2.5.3 Data Preparation ...............................................................................108 
2.5.4 Primary analysis ...............................................................................109 
2.5.5 Secondary analysis – per protocol....................................................111 

CHAPTER 3 PRIMARY STUDY RESULTS – CHANGES IN ADIPOSITY
 112 

3.1 Flow of participants through the study........................................112 
3.1.1 Subject enrolment.............................................................................112 

   3



3.1.2 Group allocation ...............................................................................113 
3.1.3 Intervention session and follow up attendance.................................113 

3.2 Participant characteristics at baseline.........................................114 
3.2.1 Family and sociodemographic characteristics..................................114 
3.2.2 Child characteristics .........................................................................114 
3.2.3 Characteristics by recruitment cohort and study site........................115 

3.3 Primary study outcome – overall adiposity .................................115 
3.3.1 BMI z score by intention to treat analysis........................................115 
3.3.2 BMI z score by gender .....................................................................116 
3.3.3 BMI z score by per protocol analysis...............................................116 

3.4 Truncal adiposity ...........................................................................117 
3.4.1 Waist circumference z score by intention to treat analysis ..............117 
3.4.2 Waist circumference and waist circumference z score by per protocol 
analysis 117 

3.5 Discussion......................................................................................118 
3.5.1 Key findings .....................................................................................118 
3.5.2 Gender differences ...........................................................................121 
3.5.3 Study power and clinical relevance..................................................122 
3.5.4 Potential bias ....................................................................................124 
3.5.5 Conclusion........................................................................................126 

CHAPTER 4 SECONDARY STUDY RESULTS - GROWTH, METABOLIC 
PROFILE AND PSYCHOSOCIAL HEALTH ..............................................127 

4.1 Growth ............................................................................................127 

4.2 Metabolic profile ............................................................................128 
4.2.1 Metabolic data available for analysis ...............................................128 
4.2.2 Baseline metabolic profile................................................................128 
4.2.3 Lipids over time by study group.......................................................128 
4.2.4 Blood pressure over time by study group.........................................129 
4.2.5 Endocrine outcomes over time by study group ................................129 
4.2.6 Prevalence of metabolic risk factors and metabolic syndrome   12 
months after commencing the study.................................................................129 

4.3 Body size dissatisfaction ..............................................................129 
4.3.1 Validation of the children’s body image scale (CBIS) in overweight 
children 129 
4.3.2 Body size dissatisfaction of study children at study baseline ..........130 
4.3.3 Body size satisfaction by time and study intervention group...........131 

4.4 Parent reported health-related quality of life (HR-QOL) .............131 
4.4.1 Baseline HR-QOL ............................................................................131 
4.4.2 HR-QOL between groups at 6 and 12 months .................................132 
4.4.3 HR-QOL over time...........................................................................132 

4.5 Discussion......................................................................................133 
4.5.1 Growth..............................................................................................133 
4.5.2 Metabolic health ...............................................................................134 

   4



4.5.3 Body dissatisfaction .........................................................................137 
4.5.4 Physical, psychosocial and family health.........................................139 
4.5.5 Conclusion........................................................................................142 

CHAPTER 5 STUDY PROCESS AND IMPACT EVALUATION ............143 

5.1 Introduction ....................................................................................143 

5.2 Process evaluation ........................................................................143 
5.2.1 Program attendance ..........................................................................143 
5.2.2 Parent satisfaction.............................................................................144 

5.3 Impact Evaluation ..........................................................................146 
5.3.1 Parent reported lifestyle changes made during the study .................146 
5.3.2 Child health behaviours....................................................................148 
5.3.3 Parental perceived sense of competency ..........................................149 
5.3.4 Parental weight status.......................................................................150 

5.4 Discussion......................................................................................150 
5.4.1 Process evaluation ............................................................................151 
5.4.2 Impact evaluation .............................................................................152 
5.4.3 Potential bias ....................................................................................156 
5.4.4 Conclusion........................................................................................158 

CHAPTER 6 GENERAL DISCUSSION..................................................159 

6.1 Overview.........................................................................................159 

6.2 Key findings and interpreting the results ....................................160 
6.2.1 Key findings across outcomes..........................................................160 
6.2.2 Interpreting the outcomes: a consistent pattern................................161 

6.3 Study strengths and limitations ...................................................164 
6.3.1 Study strengths .................................................................................164 
6.3.2 Study limitations...............................................................................167 

6.4 Potential bias and study generalisability.....................................170 

1.5 Implications for practice and future directions ...........................171 
6.3.3 Implications for practice...................................................................171 
6.3.4 Future directions...............................................................................173 

6.4 Conclusion .....................................................................................177 

TABLE OF CONTENTS – VOLUME 2.......................................................179 

TABLES AND FIGURES CHAPTER 1 ......................................................184 

TABLES AND FIGURES CHAPTER 2 ......................................................205 

TABLES AND FIGURES CHAPTER 3 ......................................................214 

   5



TABLES AND FIGURES CHAPTER 4 ......................................................228 

TABLES AND FIGURES CHAPTER 5 ......................................................242 

REFERENCES ...........................................................................................254 

APPENDIX 1 EXAMPLE OF THE WRITTEN RESOURCES FOR THE 
PARENTING PLUS INTENSIVE LIFESTYLE EDUCATION GROUP........276 

Facilitators Checklist - HELPP Lifestyle Support Program...................277 

Parent handout – parenting plus intensive lifestyle education group .280 

APPENDIX 2 PAMPHLET PROVIDED TO THE PARENTING ALONE AND 
WAITLISTED CONTROL STUDY GROUPS..............................................283 

APPENDIX 3 EXAMPLE OF THE ACTIVITY SESSIONS CHILDREN IN THE 
PARENTING PLUS INTENSIVE LIFESTYLE EDUCATION STUDY GROUP
....................................................................................................................286 

APPENDIX 4 VALIDATION OF A TOOL TO ASSESS FOOD GROUP 
INTAKE IN 5-10 YEAR OLD CHILDREN...................................................288 

APPENDIX 5 DATA COLLECTION SHEETS............................................290 

Study eligibility screening form ..............................................................290 

Anthropometric data collection sheet ....................................................292 

Parent completed demographic, psychosocial and health behaviour 
questionnaire ............................................................................................294 

Child Body Image Scale ...........................................................................315 

Satisfaction questionnaire.......................................................................319 

APPENDIX 6 PAPERS, ABSTRACTS AND CONFERENCE 
PRESENTATIONS ARISING FROM THIS THESIS...................................321 

Papers........................................................................................................321 

Abstracts ...................................................................................................321 

Conference Presentations .......................................................................321 

   6



Thesis Summary 

Over a quarter of children and two thirds of adults in Australia are overweight, 

with these estimates reflecting global trends.  The literature review in Chapter 

1 highlights that treatment of childhood overweight is an important part of the 

public health approach required to address the obesity epidemic.  Energy 

moderation, behaviour modification and family support are the cornerstones 

of treatment of childhood overweight.  However the evidence to guide best 

practice is limited, with a call being made for well designed studies to inform 

age-appropriate effective, long term child weight management.  Studies are 

needed in a range of populations and to assess a range of health outcomes.  

This thesis tested the hypothesis that, pre-pubertal children whose parents 

participate in a parent-led, family-focused child weight management 

intervention comprising parent skills training and intensive lifestyle education 

will have adiposity, metabolic profiles and indicators of physical and 

psychosocial functioning after 12 months that are a) improved compared to 

children wait listed for intervention and b) no different to children whose 

parents participate in parenting skills training alone (without intensive lifestyle 

education).   

 

Methods of the randomised controlled trial undertaken with 111 overweight, 

pre-pubertal 6-9 year olds to test this hypothesis are detailed in Chapter 2.  

Parents were defined as the agents of change, responsible for attending 

intervention sessions and implementing family-focused lifestyle change to 

support child weight management.  Two interventions, both utilising parenting 

skills training, but differing in the presence or absence of intensive lifestyle 

eduction were compared to a group waitlisted for intervention with a brief 

pamphlet.  Program effectiveness was defined in terms of adiposity together 

with broader health and evaluation outcomes.   
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Chapter 3 describes the study population, their flow through the study, the 

primary outcome BMI z score and waist circumference z score.  With 

parenting plus intensive lifestyle education there was a 10% reduction in BMI 

z score over 12 months.  However this was not statistically different to the 5% 

reduction observed with parenting alone or intervention waitlisting.  There 

was a significant reduction in waist circumference between baseline and 12 

months with parenting alone and parenting plus lifestyle education, but not 

waitlisting.  There was a group, time and gender interaction, with boys 

receiving intervention having greater reductions in adiposity.  In determining 

intervention effectiveness, growth, metabolic profile and psychosocial 

outcomes are presented in Chapter 4.  While there were limited 

improvements in metabolic profile and body dissatisfaction, significant 

improvements were observed in parent-perceived HR-QOL relating to 

psychosocial and family functioning.  Improvements were confined to the 

intervention groups, parenting plus lifestyle education more than parenting 

alone.  Chapter 5 presents the study process and impact evaluation.  Parents 

were satisfied with the program and reported that it provided the type of help 

they wanted.  Personal, rather than program factors such as work and family 

commitments limited intervention attendance to 60%.  Child health 

behaviours and parental weight status show positive change in all groups, 

but favour intervention.  Chapter 6 highlights key findings, study 

strengths/limitations and areas for further research.  In conclusion, a parent-

led family-focused intervention utilising parenting skills training and healthy 

family lifestyle is a promising intervention for young overweight children. 
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to address the obesity epidemic utilising both prevention and management 

strategies  

 

Figure 1.2 Prevalence of overweight in children from the United Kingdom 

(UK), Australia and the United States (US) between 1971-1985 and 1988-

1995 

 

Figure 1.3 Aetiological model of overweight as the interaction between 

genetic, physiological, behavioural and environmental factors 

 

Figure 1.4 Dietary factors involved in the aetiology overweight 

 

Figure 1.5 Changes in selected nutrient and food intake of Australian boys 

and girls aged 10-15 years between 1985 and 1995 

 

Figure 1.6 Parental and family factors influencing children’s food preferences, 

eating beliefs and habits 

 

Figure 2.1 The Australian Guide to Healthy Eating; the national food selection 

guide recommending volume and quality of foods within and between the five 

food groups, water and ‘extras’ (high energy/fat/sugar/salt) foods 

 

Figure 2.2 An activity pyramid appropriate to guide recommendations for 

physical and sedentary activity levels in 6-9 year old children 

 

Figure 3.1 Progress of subjects through the phases of the randomised 

controlled trial from recruitment to analysis by group allocation to either 

parenting alone (P), parenting plus intensive lifestyle education (P+DA) or 

waitlisting for intervention for 12 months (WLC) 
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Figure 3.2 Mean±SD body mass index (BMI) z score1 for 6-9 year old pre-

pubertal children at baseline (n=111), 6 (n=57) and 12 months (n=91) after 

parents commenced the six month parenting plus intensive lifestyle 

education (P+DA) or parenting alone (P) intervention or were waitlisted for 

intervention for 12 months (WLC) 

 

Figure 3.3 Mean(SD) body mass index (BMI) z score for 6-9 year old pre-

pubertal children at baseline (40 boys, 71 girls), 6 (20 boys, 37 girls) and 12 

months (33 boys, 59 girls) after parents commenced a 6 month parenting 

plus intensive lifestyle education (P+DA) or parenting alone (P) intervention 

or were waitlisted for intervention for 12 months (WLC) 

 

Figure 3.4 Mean±SD waist circumference z score for 6-9 year old pre-

pubertal children at baseline (40 boys, 71 girls), 6 (20 boys, 37 girls) and 12 

months (33 boys, 59 girls) after parents commenced a 6 month parenting 

plus intensive lifestyle education (P+DA) or parenting alone (P) intervention 

or were waitlisted for intervention for 12 months (WLC) 

 

Figure 4.1 Mean±SD HDL-C for 6-9 year old pre-pubertal children at baseline 

and  6 and 12 months after parents participated in the parenting plus 

intensive lifestyle education (P+DA) or parenting alone (P) intervention or 

were wait listed for intervention for 12 months (WLC) 

 

Figure 4.2 Mean±SD diastolic blood pressure for 6-9 year old pre-pubertal 

children at baseline, 6 and 12 months after parents participated in a 

parenting plus intensive lifestyle education (P+DA) or parenting alone (P) 

intervention or were wait listed for intervention for 12 months (WLC) 

 

Figure 5.1 Mean±SD parent sense of competency (PSOC), satisfaction with 

parenting (PSOC-satisfaction) and perceived parenting efficacy (PSOC-

efficacy) at baseline, 6 months and 12 months after parent participation in the 

parenting plus lifestyle education (P+DA) or parenting alone (P) interventions 

to being waitlisted for intervention for 12 months 
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Chapter 1 Weight management in children under 

ten years of age – a review of the evidence 

1.1 Introduction 

The obesity epidemic is a public health crisis that may see parents outliving 

their children, and reversal of the public health gains achieved from improved 

hygiene and nutrition (1-3).  Australia, the United States of America (US) and 

the United Kingdom (UK) are leading in prevalence rates for overweight (4).  

The most recent nationally representative Australian data shows over 60% of 

adults and 20% of children are overweight or obese with prevalence rates 

having doubled and trebled respectively over the last 20 years (5, 6).  Excess 

body weight, synergistically with its associated lifestyle patterns, poor diet 

and inactivity, are key risk factors for the non-communicable diseases 

currently burdening the health system (1, 2, 7).  Therefore, addressing the 

epidemic of overweight is crucial to addressing the increasing prevalence 

and significant health burden of non-communicable diseases (1, 2). 

 

The cause of overweight, energy intake in excess of requirements is a 

relatively simple concept.  However the processes driving accumulation and 

maintenance of excess weight are “so numerous and so basic that they are 

inseparable from the way we live”, highlighting that  reversing the epidemic of 

overweight is likely to be extremely difficult (1, 8).  The underlying causes of 

overweight, energy dense diets and inactivity, are the “unintended 

consequence[s]…related to technologic and social change…” that have 

occurred over the last 20 years (8).  Many factors influence food choice at the 

individual level.  However this is within a context of environmental features 

(eg convenience of food or affordability of labour saving devices) promoting 

inactivity and ready access to a cheap energy dense food supply (9, 10).  

 

Four interdependent levels have been identified for an effective and co-

ordinated approach to addressing the obesity epidemic (Figure 1.1) (1).  

While prevention of overweight needs to be a primary focus, effective 

treatment is important to facilitate efficient use of limited health resources.   
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Treatment of overweight in childhood also provides a unique opportunity for 

secondary prevention of obesity and primary prevention of adult overweight 

(1).  Effective treatment options for childhood overweight are urgently 

required given that 1) this epidemic already affects one in five Australian 

children (~10% globally) (6), 2) overweight children become overweight and 

obese adults (11) and 3) there are significant health consequences of 

childhood overweight (12) that persist into adult life (13).  With children of 

overweight parents more likely to be overweight (14), treatment of child 

overweight that involves their family may also assist in the treatment of adult 

overweight. 

 

Addressing energy balance and utilising behaviour modification strategies 

and family support are the cornerstones for management of overweight in 

adults and children (1, 15, 16).  However management of overweight in 

young (primary-school aged) children hold unique challenges and 

opportunities.  These include 1) meeting the needs of growth and 

development, 2) ability to utilise growth (height and lean body mass) with 

weight maintenance to reduce adiposity levels, 3) treating children as part of 

a family system, 4) facilitating lifestyle change may be easier due to the 

shorter exposure to an adverse environment and behavioural patterns are 

still developing (1, 17). 

 

This review aims to evaluate child weight management literature to inform the 

development of an evidence-based, age-appropriate intervention for 6-9 year 

olds.  The components or cornerstones important to incorporate in treatment 

programs for children are described.  There is also a focus on highlighting 

potential strategies within these cornerstones that may improve the process 

and sustainability of weight management in children.  Weight management 

effectiveness in terms of change in adiposity, broader health outcomes and 

quality of the evidence is considered.  
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1.2 Defining overweight and assessing adiposity change 

Overweight or obesity is defined as “a condition in which excess body fat 

(adiposity) has accumulated to an extent that health may be adversely 

affected.  The underlying disease is an imbalance in the energy equation 

leading to weight gain” (1).  The terms overweight and obesity are used 

interchangeably to refer to the point where health may be affected by weight 

gain.  However they also indicate the degree of excessive weight 

accumulation, with obesity indicating greater fat accumulation and health risk 

than overweight (1).  For the purposes of this review, the term overweight will 

be used to refer to the health condition encompassing overweight and 

obesity.  Obesity will be used when reference to severity of overweight is 

pertinent.  

1.2.1 Defining overweight and adiposity change in adults 

In adults there is a clear link between overall adiposity, assessed using  body 

mass index (BMI, kg/m2) and mortality and morbidity (1).  The association is 

J-shaped and continuous, with cut points identified where the risk of health 

consequences moves from minimal to moderate (overweight, BMI 25kg/m2) 

and from moderate to high (obesity, BMI 30kg/m2) (1).   Thus the definition of 

overweight in adults is linked to adverse health outcomes.  Fat location 

influences the risk of health consequences.  Presence of excess abdominal 

fat, identified by waist circumference, confers a higher risk health 

consequences (1).  In adults, BMI and waist circumference are also 

appropriate outcomes to measure changes in adiposity over time or in 

response to intervention (18). 

1.2.2 Defining overweight and adiposity change in children 

Ideally, defining and tracking of overweight in children would use a method 

that adjusts for the height and body composition changes that occur with 

growth during childhood (19).  BMI adjusted for height, age and gender (eg 

BMI for age centiles, BMI for age z-scores, BMI cut points derived from adult 

definition of overweight) meets this first requirement (19).  Secondly, the ideal 

definition of adiposity in children would be linked to health outcome.   
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BMI for age centiles describes where the BMI of an individual is compared to 

the BMI distribution in a reference population (eg the 50th percentile is the 

median BMI of the reference population, the 75th percentile indicates only 

25% of the reference populations BMI are greater than this etc…).  BMI for 

age z-scores extend this concept further by describing how far the BMI of an 

individual lies from the median of a reference population (eg a BMI for age z-

score of 0 is the median BMI of the population, equivalent to the 50th 

percentile).  However the definitions of overweight and obesity in children 

using BMI for age centiles or BMI for age z-scores are limited as the cut 

points used (for example in the US 85th for overweight, 95th for obese) are 

arbitrary.  They are based on the percent of the population lying above this 

cut point (eg prevalence of overweight 10-15%).  This approach to defining 

overweight or obesity in children does not reflect any known medical or 

health risk that exists above these arbitrary cut points  (19, 20).   

 

There is no prospective, longitudinal data in children linking adiposity with 

health outcome, primarily due to the long delay between exposure 

(overweight) and health consequences in children (19, 20).  However the 

recently proposed international definition for overweight in childhood moves a 

step closer to linking the definition of childhood overweight to health 

outcomes.  This is albeit indirect, using the tracking of weight and its 

consequences from childhood into adult life.  BMI for age z-scores are still 

calculated from a reference population and can be used to describe how far 

an individual lies from the median BMI of this population.  However, the cut 

points for overweight and obesity in children are extrapolated from the adult 

definitions (ie cut points in children equivalent to BMI >25 or 30kg/m2 at age 

18, not an arbitrary cut point) (20).  However the validity of these cut points 

across populations, agreement with the common alternative (BMI centile with 

arbitrary cut points defining overweight and obesity) and appropriateness for 

use in epidemiological and clinical settings remains controversial (20, 21).   
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Raw weight or BMI have been used to assess changes in adiposity over time 

or following intervention in children.  However, age and gender adjusted BMI 

(already adjusted for height) is preferred to methods adjusting raw weight, as 

use of weight for height measures only weakly correlate with weight and 

strongly correlate with height (19, 22).  There are a number of ways to 

express age, height and gender-specific BMI (eg BMI z-score/centile or 

percent overweight; the actual-mean/median BMI difference).   

 

The number of ways used to express adiposity in children makes it difficult to 

compare studies, and use of different reference populations adds to the 

complexity.   There is no consensus about which method is most suitable 

(19, 20, 23).  Recently in 3-6 year olds it was found that all methods were 

highly correlated (all r>0.9) (23).  However there may be some advantage, in 

terms of stability over time and use across the weight spectrum, in using 

percent BMI (over median BMI for gender and age) or BMI z score to assess 

adiposity change in children (23).   

 

The methods for analysing adiposity outcomes (eg use of actual values 

versus change scores), management of baseline imbalances and values 

tending to show regression to the mean over time are additional 

considerations in analysing adiposity change.  These issues are best 

managed by analysing actual values at each time point rather than change 

scores (24, 25). 

 

Finally, defining and tracking overweight over time using measures of truncal 

adiposity is poorly researched in children.  Inclusion of outcomes assessing 

changes in fat distribution are urgently needed given that waist circumference 

may be a better predictor of obesity-related health risk in children than BMI 

(26).  Waist circumference also varies by gender and age and recently data 

have become available to determine waist circumference z scores against a 

UK population (27, 28).  However the prospective association between 

truncal overweight and poor health outcomes remains unclear and no 

meaningful definitions or cut points for truncal overweight are currently 

available (27-29).   
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1.3 Prevalence and trends of childhood overweight 

There has been limited national monitoring of weight and growth in Australian 

children over the last 30 years, with the most recent national survey now over 

a decade old (30).  Using the standard international definitions for childhood 

overweight (20) applied to the most recent nationally representative data 

from the National Nutrition Survey 1995 (5, 30), overweight is estimated to 

affect approximately 1 in every 5 Australian children aged 2-17 years (Figure 

1.2) (6).  For 7-11 year olds 12% of boys and 17% of girls are estimated to be 

overweight, with an additional 4% and 6% of boys and girls respectively 

classified as obese (6).  Overweight is being established early in life.  A 

South Australian survey using data collected from routine health checks 

covering 70-80% of birth cohorts, found 17% of four year olds were 

overweight in 2002 (31).    

 

It is difficult to assess trends in prevalence of overweight over time due to a 

lack of consistent longitudinal data.  The limited number of Australian surveys 

conducted over the last 30 years differ in their methodology, definition of 

overweight and age brackets (32).  Prevalence rates of overweight and 

obesity were comparatively stable before the 1980s (32).  However, they  

have risen rapidly in the decades since, with the risk of overweight in 

Australian children almost doubling (odds ratio, OR 1.8 confidence interval, 

CI 1.6; 2.0, p<0.001) between 1985 and 1995 with the risk of obesity tripling 

(OR 3.3 CI 2.5;4.3, p<0.001) (Figure 1.2) (6).  Small, locally representative 

surveys indicate prevalence rates of childhood overweight have continued to 

rise since 1995.  A cross sectional survey (n=268, 7-11 year olds, rural East 

Coast Australia) estimated prevalence of overweight to be 26% (includes 

10% who are obese) in boys and 28% (7% obese) for girls (33).  A 

longitudinal Victorian school survey (1997-2000/01, n=1438 5-10 year olds) 

estimated the prevalence of overweight to be 25% (5% obese) (34).  In this 

study there were 164 incident cases of overweight (12% of the cohort), with 

only 4% of the cohort resolving from overweight over this time  (34).   
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The prevalence of overweight is increasing globally, with Australia, along with 

the United States, having the highest prevalence rates (Figure 1.2) (4, 6, 35, 

36).  While the prevalence rates of overweight are lower in developing 

countries, rates are increasing in many countries (4).  This often results in 

added burden on countries experiencing subgroups of their population with 

under nutrition, in addition to, groups with over nutrition (4).  

 

In summary, overweight affects a significant number of children globally, 

particularly in developed countries.  There is a paucity of longitudinal studies 

and a number of definitions used to define and track adiposity in children, 

limiting study comparisons.  However, in Australia, current prevalence rates 

of childhood overweight are estimated to be 20-25% (5-10% obese).  The 

risk of childhood overweight has doubled between 1985 and 1995 and is 

likely to have worsened in the decade since.  The number of children affected 

from an early age, the trend for prevalence and severity of overweight to 

continue to increase and low resolution rate, highlight the fact that effective 

management of overweight is required for children at all ages. 

1.4 The consequences of childhood overweight  

1.4.1 Introduction 

Overweight in childhood is commonly considered by parents and health 

professionals as benign and a normal part of growth in children (eg ‘puppy 

fat’).  It is perceived to have limited health implications and likely to 

spontaneously resolve as children ‘grow into their weight’ (37-40).  This may 

result in limited concern about child overweight and may have implications for 

treatment services (eg lack of services or services targeted at very obese 

children with obvious co-morbidities) (37-40).  There is some hesitation to 

treat overweight children, with perceived potential harm from ‘dieting’ (eg 

triggering eating disorders, lowered self esteem, impaired growth and 

development) outweighing possible benefits, despite limited research in this 

area (15).  However, the consequences of overweight are not confined to 

adulthood or the severely obese child.  Overweight in childhood impacts on 

nearly every organ system, early in life including the endocrine, hepatic, 

orthopaedic, respiratory, cardiovascular and reproductive systems, as well as 

psychosocial well being, across the spectrum of overweight (Table 1.1) (1).  
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Overweight tracks from childhood to adult life, with childhood overweight and 

risk factors such as elevated lipids independently contributing to risk of adult 

disease and mortality (13). 

1.4.2 Persistence into adulthood 

Persistence of overweight and associated health consequences into adult life 

is perhaps the most striking, long term consequence of excess weight in 

childhood.  Reilly and colleagues identified 7 high quality observational 

studies which indicated that 40-70% of obese pre-pubertal children are likely 

to become obese adults (41).  These estimates are likely to be conservative 

as the cohorts were established prior to the rapid increase in obesity 

prevalence (41).  The range in estimates arises from variation between 

studies but also variation by age, degree of overweight and parental weight 

status.  Persistence of overweight into adulthood increases with late onset of 

obesity and increasing severity of obesity (eg 60% of obese 6-9 year olds 

versus >70% of obese 10-14 year olds are likely to become obese adults) (1, 

13).    

 

The consequences of overweight observed in childhood also track into adult 

life.  A study with 20 year longitudinal data found that a BMI >25kg/m2 

significantly increased mortality in adult life (relative risk (RR) for mortality at 

32 versus 19 years of age was 1.95) (41).  A large body of evidence from the 

Bogalusa Heart Study indicates that cardiovascular risk is established in 

childhood and tracks into adult life.  The Bogalusa Heart Study was a series 

of cross-sectional studies carried out in a bi-racial, semi-rural population in 

Southern United States in the mid-1970s to late 1980s.  The children (5-14 

year olds at baseline) from this survey were followed up in the late-1980s 

(42).    Over a 15 year period, elevated lipids were observed in children aged 

5-14 years, with risk of adult dyslipidaemia increasing if risk factors were 

present in childhood, especially for overweight subjects (42).  Therefore 

childhood overweight is not only an independent risk factor for adult 

overweight, but is also an independent risk for adult morbidity such as 

cardiovascular disease (CVD) and the metabolic syndrome (dyslipidaemia, 

hypertension, obesity and diabetes) (42-44).   

   29



1.4.3 Metabolic consequences and the metabolic syndrome 

Chronic disease is responsible for ~43% of the Australian health burden, 

defined as loss of healthy life years to poor health or disability and premature 

mortality (7).  Mortality from cardiovascular-related conditions is the number 

one cause of death in Australia (19% all deaths in 2002), accounting for 

~12% of the overall health burden (7).  Type 2 diabetes and its related 

consequences is also one of the top 10 causes of death in Australia affecting 

at least 7% of the population in 1999-2000 compared with 3% in 1981 (7).  

Once considered ‘adult onset’ diabetes, the number of incident cases of type 

2 diabetes in US adolescents has risen from 4 to 16% (15).  Excess weight, 

together with its causes of poor diet and inactivity, are independent risk 

factors for the majority of chronic diseases burdening the health system 

including CVD and diabetes.  In addition, overweight also influences key risk 

factors for chronic diseases such as hyperlipidemia, hypertension and insulin 

resistance (7).  

 

Risk factors for CVD and diabetes such as hyperlipidemia, elevated blood 

pressure and hyperinsulinaemia are well-documented in children and 

adolescents (45-47).  Mortality from CVD in childhood is rare but the process 

of atherosclerosis originates early in life.  Autopsy data from 204, 2-39 year 

olds in the Bogalusa Heart Study showed 50% of 2-15 year olds had fatty 

streaks in the coronary arteries (45).  In 93, 2-30 year olds the presence of 

atherosclerotic markers correlated with age, but also pre-autopsy BMI 

(r=0.48, p=<0.001) and presence of childhood cardiovascular risk factors, 

particularly raised systolic blood pressure (SBP, r=0.55, p=<0.001), 

triglycerides (TG, r=0.5, p<0.01) and low density lipoprotein cholesterol (LDL-

C, r=0.43, p<0.05) (45).  Insulin resistance is predictive of developing 

diabetes and is also a risk factor for CVD with hyperinsulinaemia, a marker of 

insulin resistance observed in young children (48, 49). 

 

The presence of metabolic risk factors and the clustering of multiple risk 

factors increase across the weight spectrum.  In 9167, 5-7 year olds from the 

Bogalusa Heart Study, race and sex-adjusted OR for metabolic risk factors 

ranged from 2 (CI 2.0;3.0) for total cholesterol to 13 (CI 10;16) for insulin.  All  

risk factors were significantly higher in obese children (defined as BMI >95th 
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US centile) compared to all other children with an OR in obese children for 

presence of >3 risk factors of 44 (no CI provided)  (49).  This association 

between metabolic health and overweight is linked to overall adiposity as well 

as abdominal fat distribution which is independently (and synergistically) 

correlated with adverse metabolic outcomes (49-51).  Insulin is believed to 

play an independent aetiological role in addition to adiposity in this 

association (48).   

 

The Metabolic Syndrome (MS) describes a cluster of measurable 

abnormalities and physiological variables which include truncal obesity, CVD 

(raised triglycerides and/or low high density lipoprotein cholesterol, elevated 

blood pressure) and diabetes (hyperinsulinaemia, impaired glucose 

tolerance) (52).   Prevalence of MS in adults and children is summarised in 

Table 1.2, increasing with age from 4-14% in children and adolescents to 

24% in adults (53-55).    

 

The prevalence of MS in all studies increases with severity of overweight.  

However the nature of the relationship between MS and overweight remains 

controversial and does not appear to be strictly linear (54-59).  The estimated 

prevalence of MS varies between studies.  Some of this variation is likely to 

reflect increases over time, but is also likely to be due to the population 

studied (eg US versus Canada) (54, 55).  In addition there is variation in the 

definition and cut point criteria used, especially in children, where a 

consistent workable definition remains elusive (56, 57).   Despite these 

limitations, metabolic risk factors for adult diseases are observed in 

childhood, appearing with increasing frequency and tending to cluster across 

the weight spectrum.  While the prevalence of metabolic risk factors and 

associated diseases (eg CVD, diabetes and MS) are poorly described in pre-

pubertal children, it is estimated that between 4-14% of overweight children 

would be classified as having MS (Table 1.2). 
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1.4.4 Psychosocial consequences 

Negative stereotyping (60), social isolation (61, 62) and discrimination (62)  

are peer responses to the overweight child, which persist regardless of a 

medical explanation for the presence of obesity (62, 63).  Social 

marginalisation of overweight children and the resultant negative 

psychosocial effects have been documented in children as young as 6-8 

years.  The psychosocial effects strengthen with age and while affecting both 

genders, may have a greater impact on girls (60).  The psychosocial impact 

of childhood overweight carries into adult life.  Adults who reported that they 

were obese in adolescence were found to have lower educational attainment 

and income levels and were less likely to have married than those who were 

thin as children (64).  A causal association between 1) childhood overweight, 

2) a social environment characterised by negative stereotyping and 

discrimination and 3) health and economic outcomes such as life opportunity, 

self-esteem (in particular body esteem), depression and eating behaviours is 

likely (65) but not confirmed (66).   

 

Self esteem encompasses concepts such as academic and athletic 

performance, body appearance/esteem, extent of social networks and 

behavioural conduct (66).   French and colleagues reviewed 35 studies 

conducted between 1967 and 1994 examining the relationship between self-

esteem and childhood overweight (66).  While highlighting many 

methodological flaws limiting the ability to draw firm conclusions, they 

concluded that “the relationship between obesity and self-esteem is present 

but weak”  (66).  Twelve of 25 cross-sectional studies they reviewed found 

overweight was associated with lower self esteem.  Six of 8 intervention 

studies found treatment of overweight improved self esteem.  However, these 

improvements were not predictive of or associated with degree of weight loss 

(66).  Reilly and colleagues concluded in a systematic review (9 studies )that 

“obese children are more likely to experience psychological problems…[with] 

low self-esteem and behavioural problems particularly common” (41).   
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A 3-year longitudinal study published in 2004 (n=1157 5-10 year olds from 

Victoria, Australia) examined the causal direction of the relationship between 

overweight and self esteem assessed using the parent-reported Child Health 

Questionnaire  (65).  This study confirmed that overweight was associated 

with lower self esteem, and found after adjusting for baseline self-esteem, a 

higher BMI z score at baseline predicted poorer self esteem at follow up (OR 

1.8 CI 1.2;2.6 p<0.001).  This relationship was not observed between 

baseline self esteem and follow up weight status, suggesting the casual 

direction is overweight is causing the reductions in self esteem (65).   

 

Self-esteem is influenced by many factors and includes perception of body 

appearance/satisfaction or body esteem.  Six studies reviewed by French 

and colleagues assessed body esteem (66).  Five showed a negative 

association between body esteem and overweight (size of effect not given) 

(66).  An Australian cross sectional study (n=379) found that overweight 9 

year olds had the lowest body esteem, with the discrepancy between 

perceived and preferred body shape increasing by weight category (and 

gender) (p<0.003) (67).  Similar results are seen in other populations of 

similar age (68, 69) and in children as young as 5 years (70). 

 

While there are few studies in this area, childhood overweight may also have 

psychosocial consequences for parents and families. In a qualitative study of 

40 parents who were concerned about the weight of their 4-15 year olds, the 

presence of an overweight child impacted on family lifestyle habits, maternal 

concerns about child expectations due to older appearance, conflict about 

child’s clothing and disturbed family member relationships (71).  In a study of 

parents of 75 9-11 year olds, parents perceived criticism about not 

‘controlling’ their child’s overweight and they reported their own feelings of 

guilt and self-doubt in relation to their child’s weight (62).   
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In summary, the psychosocial effects of child overweight are short and long 

term.  The social environment of stereotyping and marginalising of 

overweight individuals is a likely but unconfirmed aetiological factor.  Self 

esteem, in particular body esteem or body satisfaction, are key concepts 

affected by overweight, with some evidence suggesting overweight leads to 

low self esteem.  In children, the psychosocial impact of overweight also 

appears to involve family or parental factors.  Psychosocial outcomes are 

rarely included in observational or treatment studies.  Given the potential 

beneficial or negative impact of weight management on children’s 

psychosocial health, inclusion of these outcomes in studies is a priority.     

1.4.5 Health-related quality of life 

Health-related quality of life (HR-QOL) measures the impact of a medical 

condition (including its treatment) on overall health, including physical, 

mental, emotional and social wellbeing (72).   It is therefore a measure of the 

overall impact of a condition on a range of health outcomes, including 

psychosocial concepts and family functioning.  HR-QOL has been assessed 

in Australian (39) and American (73-75) non-overweight, overweight and 

obese children in both community (39, 73, 76) and clinical settings (74, 75).   

Overweight children and their parents consistently report lower HR-QOL 

compared to their non-overweight counterparts (39, 73, 74, 76).  One study 

found that the HR-QOL reported from obese children was similar to that 

measured in children undergoing cancer treatment (74).   

 

Domains of HR-QOL that are consistently lower in overweight compared to non-

overweight children were physical (39, 73, 74, 76), social (74, 76), emotional and 

psychosocial (73, 74) functioning, self-esteem (39) and parent wellbeing (39, 

73).  Children undergoing weight management programs have significantly lower 

HR-QOL scores than overweight children sampled from the wider community 

(75).  The type of treatment is also associated with differences in HR-QOL with 

children undergoing gastric bypass having lower HR-QOL than inpatient or 

outpatient treatment programs (75).  However, the causal direction of these 

associations remains unclear.  Given the physical, psychological and social 

consequences of overweight, HR-QOL is likely to be a good measure of the 

overall health impact of child overweight and any changes that result with 

intervention. 
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1.4.6 Other consequences of overweight and obesity 

The consequences discussed above occur with increasing prevalence across 

the spectrum of overweight and obesity (1, 77).  As the severity of overweight 

increases and/or children move into adolescence, additional health 

consequences arise affecting the orthopaedic, respiratory, reproductive and 

gastro-intestinal systems (15).  These include; sleep-related disordered 

breathing (hypopneoa and apnoea), asthma, fatty liver disease (non-alcoholic 

steatohepatitis), cholelithiasis, early menarche, Blounts disease (slipped 

capital femoral epiphysis), physical discomfort and reflux (Table 1.1) (15).  

These consequences highlight the need for prevention and early treatment 

(eg overweight not just obese children) to prevent the development of these 

immediately life threatening, costly and debilitating health consequences. 

1.4.7 Summary - the health consequences of overweight in 
childhood 

The health consequences of excess weight are public health priorities in 

terms of quality of life, disease burden and health system cost (78).   

Childhood overweight impacts on many domains of child health, including 

indicators of psychosocial wellbeing such as self esteem, body satisfaction 

and family functioning.  It is an independent risk factor for adult conditions 

such CVD, diabetes and associated risk factors, which appear earlier and at 

higher rates in overweight children.   

 

The most significant consequence of childhood overweight is its persistence 

into adulthood such that the majority of overweight children (particularly 

adolescents) will become overweight adults.  The increasing prevalence of 

childhood overweight (and improved medical assessment) has contributed to 

rising prevalence rates of its associated consequences.  This highlights the 

urgent need to develop strategies that prevent childhood and adolescent 

overweight and the associated health consequences.  Developing effective 

treatment programs for young children is one such strategy which may 

contribute to the prevention of adult overweight and its health consequences. 
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1.5  The aetiology of childhood overweight 

1.5.1 Introduction 

The cause of overweight, positive energy balance is a relatively simple 

concept.  However the processes promoting food intake in excess of energy 

expenditure are complex and poorly understood.  Aetiological factors are 

interwoven, individual- or population-specific, difficult to measure (particularly 

simultaneously) and vary depending whether an individual is pre-

obese/obese static or in the process of weight gain (1).  Any degree of 

positive energy balance will lead to weight gain.  This may occur as a small 

net positive balance over weeks, months or years, together with/or as weight 

gain spurts linked to critical life phases such as pregnancy, menopause or 

festive seasons (1). The aetiological model for overweight has moved beyond 

simple ‘balance scales’ which tended to focus on the genetic or physiological 

causes of overweight (1).  Rather, a model has been proposed that 

acknowledges the complexity of weight gain, including consideration of how 

genes, physiology, an individuals behaviour and environments interact to 

impact on food intake and activity levels (Figure 1.3) (79). 

1.5.2 Genes 

Family, twin and adoption studies consistently show a familial component to 

overweight (15, 80). The US 10-state Nutrition study (1968-1970) found the 

relative overweight of children increased, almost in a dose response manner, 

from two lean to two obese parents.  A child was found to have a 40% 

chance of being obese if their sibling was obese (cited in (4, 15)).  The 

hereditability of BMI is between 40 and 70%.  The discrepancy between 

mono- and zygotic twins raised together or apart (consistent with the degree 

of shared genome) and individual (rather than shared) environmental 

differences explains the remaining variation (80-82).  However, prevalence 

rates of overweight have risen over a relatively short period of time.  This 

together with the observed obesity patterns in migrant populations which 

share genes but have different environments, suggest that genotypes 

indicate ‘risk or susceptibility’ of overweight.  This genetic ‘risk’ is only 

translated to overweight phenotypes under optimal environmental conditions 

(8).  
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That is, the 70+ genes associated with overweight (involved in appetite 

regulation, metabolism, fuel utilisation etc…) increase individual or family 

susceptibility to weight gain but they don’t cause overweight (1, 83). 

1.5.3 Behavioural and environmental influences on childhood 
overweight 

During the period that the obesity epidemic has emerged, many behavioural, 

environmental and social changes have occurred which have changed the 

way individuals and populations eat, live, work and play (84).  Economic and 

technological development has resulted in advances in motorised transport 

and labour saving devices reducing the need for physical activity (8, 84).  

There is also improved food security resulting in ready access to an 

abundant, energy dense food supply (84).   

1.5.3.1 Energy intake 1985-1995 

Over the last 20 years the energy intake of populations and individuals has 

increased (84).  In Australia, daily energy intake assessed as part of 

nationally representative surveys in 1985 and 1995, has significantly 

increased by ~350kJ for adults, 1400kJ for boys (15%) and 900kJ for girls 

(11%) aged 10-15 years (85).  For children, this is equivalent to an additional 

muesli bar and 25g of crisps each day.  The factors promoting increased 

energy intake are multifactorial and inter-linked involving changes in 

macronutrient pattern and/or food volume (Figure 1.4).  

1.5.3.2 Food and macronutrients patterns 

There have been changes in food and nutrient intake, shifting towards a 

macronutrient pattern that is high in fat and/or (refined) carbohydrate foods 

(Figure 1.5) (85).  The increase in consumption by 150-200ml per day, of 

non-alcoholic beverages (eg fruit juice, sports drinks, cordial and carbonated 

drinks) is especially concerning, as energy intake derived from fluids may 

occur without compensatory down-regulation of energy intake from food (86).  

High fat, highly refined sugar-containing foods and beverages are displacing 

intake of core (low energy density) foods such as vegetables and fruit, with 

23 and 44% of 8-11 year olds consuming no vegetables or fruit respectively 

on the day prior to the 1995 National Nutrition Survey (85, 87).   

   37



Children aged 5-12 are of particular concern as they are consuming 

significantly more daily energy intake from non-core foods (42%) and 

beverages (31%) than any other age group (88). There is little evidence to 

suggest that these patterns have improved in the decade since the last 

nationally representative food survey.  A food pattern that is high in fat and 

refined sugar places individuals at risk of passive over-consumption of 

energy due to its high energy density, palatability and low satiety value (89-

91).  This may be especially important within a context of reduced energy 

expenditure (1). 

1.5.3.3 Portion sizes and meal patterns 

Data on food portion size changes are not available in Australia.  However 

trends from countries such as the US with similar prevalence rates of 

overweight are likely to reflect local trends to some degree.  Portion sizes of 

food in the US have increased, particularly for non-core foods such as 

chocolate bars, snack and fast food and soft drinks (92).  The increases in 

portion sizes have occurred for foods eaten at and outside the home (92).  

This is concerning given that in a study of 30 children, exposure to portions 

larger than the average intake for age influenced their ability to consume 

appropriate portions (93).  The larger portion sizes resulted in an increased 

intake, both for grams of food (25%) and energy intake (15%) (93).  The 

authors suggest this is the result of increased bite size, non-hungry eating 

and reduced sensitivity to fullness (93).   The influence of portion size on 

intake is observed in children as young as 4, strengthening with age (93, 94).   

 

While portion size is associated with higher energy intake levels in children 

(93), no association between portion size and weight status has been 

observed, probably due to a lack of sufficient length of observation time. 

However in 19 weight gaining and 19 weight stable adults, larger meal size 

(and high carbohydrate intake) explained the 1645KJ/day difference (7 day 

non-weighed diary) between the groups (95). 
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Meal patterns such as snacking, eating in front of the TV, skipping breakfast, 

eating at night, frequent or irregular eating have been proposed to promote 

weight gain (1, 4).  Maffeis and colleagues, observed a weak relationship 

between child adiposity and the proportion of energy eaten at dinner (n=530 

7-11 year olds, r=0.1, p<0.05) (96).  However a prospective study (n=15 000 

9-14 year olds) found snacking (serves per day assessed using sum of 25- 

snack item food  frequencies questionnaire, FFQ) was not associated with 3 

year change in BMI z score (97).  The number of eating episodes or their 

regularity can impact on energy intake, particularly in those who are 

overweight (98).  Further research is needed to tease out the association 

between meal patterns, nutrient and food intake and weight status.   

 

Food and nutrient patterns, are influenced by individual choices or habits, as 

well as broader environmental factors (79).  Trends to food consumption 

away from home (home energy intake decreased from 77 to 65% of total 

energy 1970s-1990s) is supported by systems and structures facilitating easy 

access to restaurants or fast food outlets (increased by 147%, 1970s-1990’s) 

(92, 99).  Likewise, increases in portion sizes are influenced by marketing 

techniques to sell more product through ‘King’ or ‘Upsizing’ (99).   

1.5.3.4 The family eating environment 

The behavioural and environmental influences on food behaviours 

summarised in Figure 1.4 applies to adults and children (79).  However for 

children, parents or family units, the media and peers, are key influences 

shaping eating patterns (100-103).  Parents play a key role in defining what, 

when and how children eat, through shaping the home food supply, parental 

modelling and child-feeding practices (Figure 1.6) (100, 104, 105). 

 

Parents of young children are key food providers shaping the food supply 

through food purchasing and preparation (106).  This is demonstrated 

eloquently by Davis (described by Birch (106)), where young children in a 

series of self-selection studies were offered a variety of 10-12 foods over 

days or months.  The children appeared to have an innate ability to select an 

appropriate mix of foods to support appropriate growth and development 

without adult guidance.  However in these studies, foods offered were only 
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nutritious, prepared without sugar or salt, and presented under the 

supervision (but not guidance) of nurses (107).  When the available food 

supply consists of both nutritious and less nutritious items, children make 

poor food choices, particularly in the absence of parental supervision (106, 

107).  The number of times a food is presented also influences children’s 

food choice, requiring exposure to a new item 10-15 times before reducing 

the innate neophobic response (106).  Thus, the composition and variety of 

the family food supply influences children’s food choice, with healthy eating 

promoted when nutritious foods are offered in the presence of parents.    

 

Child development theories such as social learning theory (describing the 

way children learn by observing) has been widely used to explain the 

variability in children’s eating patterns (102).  Mothers’ and children’s food 

intakes correlate (108), with parental modelling exerting a stronger influence 

than innate taste preferences (109).  The influence of parental modelling 

extends to food practices, attitudes, values, beliefs and health motivations in 

addition to food intake (102).  So an approach that uses positive parental role 

modelling in terms of ‘do as I do not as I say’ may be effective in shaping 

positive eating habits in children (102).   

 

Feeding strategies and practices (eg food rewards, contingencies or 

restriction) employed by parents to encourage children’s intake of healthy 

foods also influence children’s short and long term food choices, preferences 

and ability to self regulate intake (106).  Using dessert to reward vegetable 

intake has been associated with decreased vegetable preference and 

increased preference for desserts, and restricting children’s intake or access 

to foods can lead to children overeating all or particular foods (106).    

Brown and Ogden (2004) analysed 112 parent-child (9-13 years) pairs, 

finding a correlation between parent and child intakes (r=0.39 healthy eating, 

r=0.32 unhealthy eating, both p<0.01).  They also found that children whose 

parents employed strategies to control their child’s intake had higher intakes 

of both healthy and unhealthy snacks (102). Overall, the evidence suggests 

the best way to facilitate children’s capacity for self control is for parents to 

provide healthy food choices but allow children to control how much they 

consume (110). 
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Parental factors such as home food supply, modelling and child feeding 

practices influence the development of overweight in children (110-112).  

This may be via 1) impairing children’s ability to self-regulate which has been 

found to correlate with level of adiposity in children (110), 2) promotion of 

poor body satisfaction or disordered feeding practices or 3) promotion of 

family preferences for high energy high fat foods (112).  In 428, 4-5 year olds 

whose parents were either lean or overweight, maternal-reported child food 

preferences differed by parental weight status, with children from ‘obese’ 

families preferring higher fat foods (p=0.06), and having a lower liking for 

vegetables (p=0.02) (112).  Predictors of negative parental role modelling or 

use of restrictive child feeding practices include parental overweight, parental 

weight history, dieting practices and concern for child’s adiposity (113). 

 

In summary, the family eating environment impacts on children’s eating 

patterns and food preferences which are established early in childhood and 

track into adult life.  Working at the level of the family food supply, parental 

role modelling and child feeding practices provide further modification points 

for the prevention and management of overweight in childhood.  Promoting a 

healthy food supply, neutral feeding practices and most importantly positive 

parental role modelling are likely to be key strategies in minimising the impact 

of the family environment on the development of overweight in children.  

However interventions in this area remain untested with the evidence base 

largely theoretical and laboratory based.   

1.5.3.5 Physical activity patterns 

Metabolic processes, the thermic effect of food and growth contribute over 

three quarters of total energy expenditure (15).  However these are relatively 

unmodifiable, genetically driven and after adjusting for differences in body 

composition, do not differ between lean and overweight individuals (15). The 

thermic effect of exercise, or physical activity, can be increased and is the 

target to change energy balance through increasing energy expenditure.  

Physical activity can be in the form of occupational, incidental (activities of 

daily living, chores, moving around), leisure (exercise and play in children) or 

spontaneous movement (1, 15). Inactivity is the use of sedentary means for 
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these components of physical activity or engagement in sedentary activities 

(eg use of small screen devices) which limit opportunities to be active (1). 

 

Industrialisation and urbanisation have changed the way in which society is 

active (8).  There has been a decrease in occupational activity and increases 

in time spent in sedentary activities during leisure time.  Advances in 

technology, especially transport and labour saving devices, and changes in 

neighbourhood structures have increased opportunities to be inactive in 

nearly every aspect of life (4, 114).  The changes in the environmental 

structures and systems which increasingly support inactivity, interact with 

individuals’ habitual activity patterns, experiences and preferences to shape 

their physical activity levels (115).  For children, their confidence, perceived 

efficacy, (parental) role models and movement skills impact on their 

engagement in physical activity (116).  These factors track and influence 

activity patterns in adulthood.  Additionally, there is a trend for physical 

activity levels to decrease as children age, with physical activity levels falling 

substantially during adolescence, especially in females (15). 

 

Lack of monitoring surveys, reliance on parental reports of activity for 

children under age of 11 (due to cognitive capacity of children to self report) 

and a focus on fitness rather than activity levels, limit the evidence to 

describe the physical activity trends in children (115).   However equating 

fitness with physical activity levels and using indirect measures such as 

engagement in active transport, physical activity levels in children do appear 

to have decreased over the period of increasing obesity prevalence (15).  

The WHO energy requirements for children were recently estimated to be 

overestimating current requirements.  This may reflect improvements in 

measuring energy balance using doubly-labelled water and indirect 

calorimetry, but may also reflect real changes in energy balance (1).   

 

Cross-sectional data using accelerometers show overweight children to be 

less physically active and have lower fundamental movement skills than their 

lean counterparts (1, 117, 118).  However the causal direction of this 

association remains unclear.  Overweight children may be less active and 

less skilled leading to weight gain or they may be less active and less skilled 
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as a consequence of their weight (1, 15)  The decrease in physical activity 

levels indicate susceptibility to weight gain in the context of stable or 

increased energy intake from food. 

1.5.3.6 The role of sedentary activity 

Sedentary activity is used as a proxy for risk of low physical activity levels or 

to highlight potential barriers to being physically active.   Prevalence of 

overweight has rapidly increased during the time when (multiple) television 

ownership has increased and personal computers and video game units 

have become commonplace in the home.  At least 7 cross sectional and 

longitudinal studies demonstrate a dose-dependent association between 

television use and increased risk of obesity (4).  In a 4 year study of 700, 10-

15 year olds, children watching over 5 hours/day of television were 5 times 

more likely to be overweight than children watching fewer than 2 hours/day, 

after adjustment for child and maternal weight status, SES and other 

potential confounders (119).   

 

This association may be mediated through several mechanisms including; 1) 

competing with opportunities for physical activity, 2) reinforcement of 

sedentary behaviour, 3) increasing energy intake through exposure to food 

advertisements and 4) snacking of high-energy foods and drinks while 

watching television (4).  While it is suggested that similar associations should 

exist for other screen devices, there are conflicting findings regarding the 

associations between computers, video games and overweight (15).   

1.5.4 Risk factors for childhood overweight 

In addition to the risk factors of a readily available, energy dense food supply 

and sedentary lifestyle outlined so far in section 1.5, other risk factors for 

childhood overweight have been identified. 
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1.5.4.1 Parental weight status 

Parental obesity is the single biggest determinant of childhood risk of 

overweight.  If both parents are overweight, the odds ratio for child 

overweight is 10 (CI 5;21) (14).  The influence of parental weight status on 

risk of childhood overweight is likely to due to both shared genetics and 

environment (refer to sections 1.5.2, 1.5.3.5) (14, 101, 103, 120).  The risk of 

childhood overweight secondary to family weight status highlights an 

important opportunity for prevention and management of childhood 

overweight.  Focusing on family energy balance, the family food supply, 

activity patterns and parental modelling may be a modifiable risk factor with 

wide reaching effect.  This will be discussed further in section 1.6.     

1.5.4.2 Other risk factors 

Reilly and colleagues (14) provide longitudinal evidence for potential risk 

factors for childhood overweight using data from 7758, 7 year olds.  In their 

final model (21 risk factors assessed) significant risk factors for overweight in 

addition to parental weight status included; very early ‘adiposity’ rebound (OR 

15 CI 5;42); catch up growth (OR 3 CI 1;6) and weight at 18 months (OR 3 CI 

1;7) (14).  In this study limited or early cessation of breastfeeding was not 

associated with risk of overweight after adjustment for maternal education (as 

a measure of socioeconomic status), although other studies have observed 

this association (4).    

 

Particular ethnicities (Pima Indian, Pacific Islander, indigenous Australian, 

African-American) and certain childhood conditions or medications (acute 

lymphatic leukaemia, glucocorticoids, antipsychotics, some anti-epileptics) 

have also been associated with increased risk of childhood overweight (15).  

Low socioeconomic status (maternal education, (121)) and rural living (121) 

have also been associated with increased risk of overweight.  However the 

strength of these relationships, particularly in Australian children and the 

determinants mediating a likely social health gradient remains unclear.   
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1.5.5 Summary – the aetiology of childhood overweight 

Positive energy balance results from food intake in excess of energy 

requirements and leads to weight gain.  Excess weight is maintained via 

complex interactions between genetic or physiological susceptibility and 

behavioural, social and environmental factors influencing dietary and activity 

patterns (79).  Positive energy balance needs only small, sustained increases 

in intake and/or decreases in expenditure.  Both of these are difficult to 

measure validly, with wide inter/intra subject variation, limiting the ability to 

demonstrate a statistically significant change over time.  In addition intake 

and expenditure are rarely assessed simultaneously.  However evidence 

does indicate a change in both intake and expenditure of biological (if not 

statistical) significance (84).  This is creating chronic positive energy balance 

and increasing weight status over time in individuals and populations.   

 

The main causes of overweight at the environmental level appear to be an 

abundant food supply (availability, portion size) that is energy dense (high in 

fat/refined sugar) with many opportunities for consumption (snacking/ 

grazing, eating away from home, eating in front of the television).  This eating 

environment is occurring within a physical activity environment promoting 

decreases in energy expenditure (sedentary occupations, motorised 

transport, labour saving devices, sedentary leisure activities).  Children and 

their membership in families deserve special attention in addressing 

childhood overweight.  Parental weight status is a significant risk factor for 

child overweight.  In addition, parents are the main influence of children’s 

eating and activity environment, which influences children’s food patterns and 

preferences through the food supply, modelling and feeding practices. 

1.6 Management of childhood overweight 

1.6.1 Introduction 

Addressing the environmental factors influencing eating and activity patterns 

is likely to have the greatest impact in reversing the obesity epidemic (Figure 

1.1).  Therefore a focus is required on public health prevention strategies (1, 

122).   
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However, treatment of childhood overweight has an important role, providing 

a unique opportunity for secondary prevention of childhood obesity and 

primary prevention of adult overweight (1).  Treatment of overweight early in 

childhood may offer advantages and better outcomes than treatment of 

adolescent and adult obesity by 1) utilising growth (height and lean body 

mass) with weight maintenance to reduce adiposity levels, 2) easier 

facilitation of lifestyle change due to the shorter exposure to an adverse 

environment during a time when behavioural patterns are still developing (1, 

17) and 3) the potential to manage adult overweight by targeting family 

lifestyle change, which is also a child weight maintenance strategy given the 

parental influence on children’s lifestyle patterns (102, 104). 

1.6.2 Lessons from adult weight management 

Approaches to the management of overweight in children have been 

informed by the treatment cornerstones developed for management of 

overweight in adults.  These are introduced below with a brief overview of 

their effectiveness in adult weight management using recent reviews.  

1.6.2.1 Nutrition component 

Central to the effectiveness of any dietary or nutrition component for the 

treatment of overweight is its ability to lower energy intake over a period of 

time and facilitate weight loss.  Equally important is the ability of the nutrition 

component to support weight maintenance by maintaining a new energy 

balance.  Effectiveness of dietary components for weight loss may not lie 

solely with its potential to reduce energy intake or induce a particular rate of 

weight loss.  The ability to facilitate an individual to understand, easily 

implement and comply with the approach and support treatment and long 

term maintenance is equally important.   This latter aspect appears to be the 

greatest challenge and is also most neglected in the literature (123). 

 

Table 1.3 summarises three systematic reviews evaluating studies which 

have assessed the effectiveness of common dietary weight loss approaches 

in adults.  They compare 1) any dietary weight management approach to a 

control group (124), 2) low fat diets to other dietary weight loss strategies 

(125) and 3) low glycaemic index (GI) diets to high GI/control diets (126).   
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Weight loss (weighted mean differences) at 12 months ranged from -13.4kg 

(very low calorie diet compared to no treatment), to +1.1 kg (non-significant) 

when low fat diets were compared with low energy or low carbohydrate/low 

energy diets (Table 1.3).  However after 12 months follow up, the weight 

change for any dietary approach or compared to no treatment was not 

significant and weight had returned to baseline levels (Table 1.3).  These 

conclusions are consistent the Australian NHMRC Clinical Practice 

Guidelines for the Management of Overweight and Obesity in Adults (18) and 

other reviews in this area (127, 128).  There may be a role for low fat diets in 

the prevention of weight gain, particularly when activity levels are low (127), 

although this has not been evaluated against other dietary approaches (124).   

 

The studies used in the systematic reviews summarised in Table 1.3 have 

several, consistent methodological limitations.  Seventeen of the 26 studies 

reviewed by Avenell and colleagues (124) were based in US with few studies 

that included severe obesity (1 study included BMI>40kg/m2, 6 had mean 

BMI 35kg/m2).  Only two studies in this review reported concealed 

randomisation and only one study had blinded outcome assessment.  Ten of 

the 26 studies had follow up to 12 months (longest 60 months) with drop out 

rates of 20-50%.  Only nine studies used intention to treat analysis and 

sample sizes were generally inadequate with no sample size or power 

calculations.    

 

Finally, studies looking at the effectiveness of diet for weight management in 

adults have generally included limited assessment of broader health 

outcomes.  However there does appear to be benefit in terms of 

cardiovascular and endocrine health, respiratory function, quality of life (124).  

The majority of the literature examining the non-weight health benefits of 

dietary approaches as part of adult weight management has focused on 

cardiovascular profile, but only to 12 months and in relation to use of low fat 

diets (124).  Therefore it remains unknown if low fat diets are better than 

other dietary approaches in terms of cardiovascular outcome. 

 

   47



In summary, weight loss in adults is possible using any of the dietary 

approaches highlighted in table 1.3 but this is based on limited evidence with 

little reporting of the broader health outcomes.  In the short term greater 

energy restriction yields greater weight loss, but weight regain is observed 

consistently across all approaches.  In the long term no one method is better 

than any other, probably due to poor adherence.  Overall, evidence for the 

role of diet in management of adult overweight is limited as there are 1) very 

few (quality) studies in this area, 2) comparisons between studies are limited 

by the substantial heterogeneity of the types of intervention (eg different 

levels of fat restriction, dietetic versus medical education, variable activity or 

behavioural strategies, poorly described interventions etc…) and 3) focus is 

on treatment rather than maintenance diets.  

1.6.2.2 Physical activity component 

A systematic review evaluated 13 randomised controlled trials (minimum of 4 

months follow up) examining the effectiveness of aerobic activity for 

treatment of adult overweight (129).  The review concluded that increasing 

expenditure by 12600-14700kJ/ week (~ 45-60min intense walking most 

days) with no change in diet resulted in average weight loss of 2kg after 6 

months (129).  In 9 of 10 studies in this review which compared activity alone 

to a diet alone group, in the short term diet alone (9-13kg weight loss) was 

more effective in terms of weight loss after 6 months than activity alone (2kg 

weight loss (129)).  However long term comparisons are not available. 

1.6.2.3 Combining diet and physical activity  

Dietary and activity components are commonly used in conjunction.  Glenny 

et al (128) concluded that (1 study, small sample size, high attrition) without a 

behavioural component, use of diet and activity together was no more 

effective than either diet or activity components alone after a minimum of 12 

months of follow up.  This contrasts with the systematic review described in 

1.6.1.2 above which included 15 studies that used a combined diet and 

physical activity intervention (129).  Here it was concluded that physical 

activity used in conjunction with diet improved outcome (+2kg versus diet 

alone and +5 kg versus activity alone).  
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So while decreasing energy intake and increasing expenditure are 

theoretically equivalent components of treatment of overweight, in reality diet 

appears to be the more effective component for treatment of overweight.  

However the best long term outcome is still achieved when diet and physical 

activity strategies are used together.  This may be due to the role that 

physical activity plays in preventing weight (re)gain (18). 

1.6.2.4 Behaviour modification component 

There are many factors that shape and reinforce eating and activity patterns 

beyond the physiological need to meet energy requirements (Figure 1.4) (79, 

130).   Lifestyle patterns are established early in life, reflect patterns of those 

around us (eg spouses or parents) and may track into adult life (131, 132).  

Therefore it is likely that strategies, in addition to those focused on changing 

diet and activity are required to support successful and sustained behaviour 

change to promote long term weight management  (18, 133).  

 

In the context of obesity treatment, behaviour modification has been defined 

as any strategy used to generate a change in eating habits or lifestyle (Table 

1.4) (123).  Strategies may encompass the way information is presented 

(model of education) and external (environment) or internal (individual 

behaviours, attitudes and values) influences on eating and activity patterns.  

Behaviour modification is best utilised when underpinned by a psychological 

framework conceptualised from theory about how behaviours are initiated 

and maintained  (133-135).    

 

Mulvihill and Quigley (123) summarised 3 systematic reviews (64 studies, 

sample sizes not given, with 4 to 24 months follow up) which examined the 

effectiveness of any behaviour modification approach (single or combination, 

details not given) as an adjunct therapy in adult weight management 

programs. “There is evidence that a combination of behavioural techniques 

used in conjunction with [diet and exercise] is effective for the treatment of 

adult obesity” (123). Weight outcome was 10% loss in 4-12 months.  

Effectiveness was only maintained with ongoing use of behavioural strategies 

and therapist contact (123).  No one behavioural method was superior, 

although there is some evidence for those based on cognitive therapy (123).  
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1.6.2.5 Family support component 

Family support can refer to 1) attendance at treatment sessions, 2) sole or 

joint responsibility for program adherence, 3) involvement in patient or family 

goal setting or 4) a combination of these strategies with varying levels of 

emphasis, focus and skill development (123, 136).  Reciprocal role 

modelling, social support, motivation and positive reinforcement between 

spouse or family members and the ability to address the shared family food 

and activity environment are other possible mechanisms highlighting the role 

family support may play in management of overweight (100, 123). 

 

McLean et al (136) identified 8 randomised trials in adults (n=421, 

intervention 9 to 20 weeks, with 1 to 4 year follow up, the drop out rate was 

reported to be 0-40% in 5/8 studies) where spouses were targeted or 

contracted for spousal support, weight or lifestyle change.  Five studies 

favoured treating spouses together (-0.3-+6.1kg weight change versus +3kg 

if spouses alone, p<0.05), while 3 studies favoured overweight treatment 

without spouse involvement (1.3 to 5.9kg weight change versus 1kg spouses 

alone, p<0.05) (136).  Involvement of spouses, particularly treating couples, 

in adult weight management appears to improve effectiveness.  However the 

evidence is not consistent, with interventions and study quality varying widely 

and the preferred model of family support during adult weight management 

remaining unclear. 

1.6.2.6 Summary – the cornerstones of weight management  

Treatment of overweight requires a negative energy balance to promote weight 

loss.  Addressing either side of the energy balance equation, alone or in 

combination will achieve weight loss.  However sustaining an appropriate energy 

balance to prevent weight regain is crucial for long term maintenance.  Ways to 

achieve and support weight maintenance is currently lacking in the literature.  

Given the strong multifactorial behavioural and environmental influences on 

energy balance, achieving long term weight loss using diet and activity is in 

reality difficult.  Use of behaviour modification strategies and family support 

appear to enhance or facilitate the lifestyle changes.  Therefore diet, increasing 

activity, behaviour modification, combined with family support are the assumed 

weight management cornerstones (1, 15, 18). 
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1.6.3 The evidence-base for management of overweight in children 

1.6.3.1 Introduction 

The components for child weight management are the same as for adults 

(15, 18).  However, it is imperative that the strategies used within each 

component also support normal physical and psychosocial growth and 

development (137).  In children, there is the opportunity to use vertical growth 

to change weight trajectory whilst maintaining weight (137).  However, growth 

and changes in body composition also present unique challenge for 

monitoring changes in adiposity in children (as discussed in section 1.2.2).   

 

Children have changing developmental needs, from reliance on family in 

early childhood, the transition of adolescence, until reaching the 

independence of adulthood.  Therefore during weight management, the 

child’s developmental phase and most importantly, membership in a family 

system must be considered.  Childhood also presents a time in life that has 

had less exposure to a overweight promoting environment and behavioural 

patterns are still developing.  This may mean that lifestyle patterns may be 

more amenable to modification in childhood versus later in life (137).   The 

question then is how to structure and combine the components of weight 

management for children in an age-appropriate manner, to be effective, 

sustainable and maintain optimal growth and development? 

1.6.3.2 Family-based child weight management - the work of Epstein  

The evidence base for management of childhood overweight has been 

extensively influenced by a large body of literature from a single research 

group.  The Epstein group have developed, evaluated and evolved a family 

behavioural program implemented through a child weight control clinic at the 

University of Pittsburgh in the US (138, 139).  The multi-component program 

(Table 1.5), evolved from 22 studies, with over 40 papers publishing primary 

outcomes, follow up data, health and economic consequences and reviews 

(15, 138-140).  There is difficulty in distinguishing separate cohorts and 

interventions.  This body of work provide the only 10 year outcome data from 

RCTs in the area of child weight management (141).    However, the original 

interventions were conducted in the 1970/1980s, with substantial program 

changes and environmental context in the decades since. 
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1.6.3.3 The current evidence-base – summary of outcomes and limitations 

A systematic review by Summerbell and colleagues published in 2003 (140) 

provides the most recent assessment of studies examining treatment of 

overweight in children and adolescents (6-18 years).  It draws similar 

conclusions to a 1997 review by Glenny and colleagues examining 

management of overweight in children and adults (128).  Included are 18 

randomised controlled trials (n=852/1025, 13 with children, 5 with 

adolescents) examined the effectiveness of dietary (all), activity (5 studies, 

n=245), family (9 studies, n=399) and behavioural (4 studies, n=331, 

cognitive behaviour therapy (BT), problem solving, multi-component BT) 

components in childhood overweight (140).   

 

While outcomes were assessor measured and study groups were equivalent 

at baseline, no studies fulfilled all the Cochrane quality criteria (140).  Twelve 

studies were US-based, conducted when obesity prevalence rates were 

rapidly increasing and in relatively homogenous populations (white, 

middleclass, obese, older children).  Fifteen studies had less than 23 

subjects per group, with no sample size or power calculations reported.  Drop 

out rates were variable ranging between less than 20% (9 studies) to 41%.   

Allocation concealment was unclear or not reported.  No studies used 

intention to treat analysis, performed gender, age or weight sub-analysis or 

examined secondary or adverse outcomes such as metabolic profile or 

psychosocial wellbeing.  The longest follow up period was 10 years (1 study) 

with the other ranging from 6-24 months (mean 14 months) (140).  There was 

substantial variation between studies in the intervention focus, component 

combination and mode of delivery.  Few studies share a component or 

combination of components, limiting study comparisons or meta-analysis.  

Treatment duration also varied between 2-18 months (mean 6 months) (140).   

 

Comparison is further limited as weight outcomes are expressed in a variety 

of ways.  This is both in terms of the method used (eg percent overweight 

calculated using weight for height or mean/median BMI, BMI, raw weight, 

plus/minus adjustment for age, gender, height) and how these are calculated 

(eg reference population used, use of 50th percentile versus z scores) (140).    
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Twelve of 18 studies using percent overweight showed a reduction of 8-26% 

points, but reversal towards baseline levels by 12 months (140).  Children 

receiving treatment significantly reduced their percent overweight compared to 

no treatment, but remained overweight (140).  Similar trends were observed 

using other outcomes (eg BMI, BMI% change, raw weight).   

 

Studies reviewed by Summerbell and colleagues (140) tended to favour use 

of diet, activity and behavioural components in a multi-component program.  

There was also some evidence supporting use of lifestyle activity, reducing 

sedentary activity and involving parents in treatment.  The remainder of 

section 1.6 will explore this further, looking at what strategies to use within 

each component and how to approach multi-component child weight 

management.  Overall the evidence for sustained, long term management for 

childhood overweight is limited in scope and quality.  Studies included in the 

most recent systematic review indicate that it is possible to reduce but not 

normalise childhood overweight and regain is common (140).  The Australian 

Clinical Practice Guidelines summarised in table 1.6, highlight that evidence-

based child weight management is limited by a lack of quality studies (15).   

1.6.4 What is the best strategy to reduce energy intake during 
child weight management? 

As with adults, the role of the dietary component of weight management 

programs is to reduce energy intake.  It is important that this is achieved 

whilst meeting macro- and micro- nutrient requirements for normal growth 

and development.  In children, consideration of who is the most suited target 

for nutrition eduction, the child, parent or both is also needed.   Strategies 

used in the dietary component of child weight management are outlined in 

table 1.7.   While progress has been made in the areas of useful family and 

behavioural strategies in treatment of child overweight, core aspects such as 

diet have not been rigorously evaluated.  There are no RCTs of at least 6 

months intervention and/or follow up assessing the effectiveness of dietary 

strategies for management of child overweight (140).  Only one study in 

children has compared dietary strategies whilst keeping other components 

constant.  Studies using different dietary strategies are difficult to compare 

due to variation in other components used and inadequate dietary 

intervention descriptions. 
   53



1.6.4.1 Specified energy intake – quantitative 

Amador et al (142) compared two levels of energy restriction in 94 pubertal 

11-13 year olds (Table 1.8a).  Strategies to achieve the specified energy 

intake and adherence were not detailed.  Both interventions achieved weight 

reduction at 6 (treatment end) and 12 months (Table 1.8a).  At both time 

points the mean group weight was lower with greater energy restriction 

(mean group difference, 3kg boys, 6kg girls, significance not reported).  

However, when the two levels of energy restriction were compared using an 

‘efficiency index’, the ‘cost’ of fat reduction, in terms of lean body mass loss, 

was lower in the less restricted energy group (142).   

 

Four other studies specified a set level of energy intake (3400-5000 kJ/day) 

using dietary prescriptions or meal plans and compared adiposity pre- and 

post- treatment, with a diet plus activity group (143-145) or with and without 

behaviour therapy (146) (Table 1.8a).  Two studies (144, 145) assessed 

outcomes at end of treatment only (6 or 12 weeks) and saw no change in 

weight and BMI, but a reduction using height, age and gender adjusted BMI z 

score (145) (Table 1.8a).  At 8 or 24 months after baseline, the reduction in 

percent overweight (weight for height) varied between 15 to 20% points using 

meal plans prescribing 3400-9000 kJ/d (Table 1.8a) (143, 146).    

 

Two studies (144, 146) assessed dietary change (3-4 day records) and found 

significant reductions in fat intake (↓5% to 20% of energy as fat; ↓22g).  In 

both studies energy intake was reduced by 1000kJ/day (p>0.05) that brought 

intake in line with the dietary prescription.  The addition of exercise or 

behaviour therapy to diet did not improve outcomes (Table 1.8a, (143-145)).  

Overall energy restriction using diet alone can be achieved in children, 

leading to changes in adiposity proportional to the degree of energy 

restriction in the short term.  A prescribed energy restriction of 3400 to 

9000kJ/day (~↓1000kJ/day from current intake) using dietary prescription or 

meal plans will reduce adiposity by 15-20% points over 12-24 months without 

impairing growth (see section 1.6.10).  However, regain or slowed weight 

change is likely over time, probably with reduced adherence, although initial 

and ongoing intake is rarely assessed. 
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1.6.4.2 Specified energy intake - semi-quantitative 

An alternative approach to specifying a set energy intake level using dietary 

prescription or meal plans sees children using a points or food exchange 

system to facilitate energy intake moderation.  The Traffic light diet (TLD) is 

an example of a set energy intake food exchange system.  It was developed 

by Epstein and colleagues as the dietary component of the multi-component 

Family Behavioural Weight Management Program (Table 1.5).  The TLD has 

been used extensively in the child weight management literature (8/18 

studies in a 2003 systematic review) (138-140). It has never evaluated 

against other dietary strategies or outside an intensive behavioural/family 

therapy framework.   

 

Parents and children are treated together with at least one parent overweight 

(eg high risk families).  The TLD education and implementation is directed at 

children with parents acting as assistants.  The TLD groups foods by energy 

content with subjects allocated food exchanges to achieve a defined energy 

limit (Table 1.9) (138).  Education focuses on the types and portion size of 

foods and the authors claim this approach teaches children and families 

about the energy content of food and healthy eating (139).   Refinements to 

the TLD have been made over the 3 decades of its evaluation, increasing the 

red foods limit (4 to 15 serves/week) and the energy restriction used (900-

1500kcal/d) (147, 148).   

 

Four studies in 8-17 year olds evaluate the TLD within a family behavioral 

framework compared to no intervention (141, 149), dietary information (150), 

a multi-component program including activity (141, 149, 151) or pre/post 

intervention (152) (Table 1.8b).  Twelve months after baseline (treatment 4-6 

months) percent overweight (weight for height or %ideal body weight) was 

reduced by 11-20% points.  Treatment is better than no intervention (+4% 

points in 6 months) (141, 149) or dietary information only (-10-0% points after 

6-60 months) (150) (Table 1.8b).  Similar results are seen in severely obese 

children (152).  Outcomes are not improved by adding an activity component 

to the TLD/behavioural program (141, 149, 151).  Percent overweight is 

reduced by 6-30% points after 5 years (141, 150) and 8% points 10 years 

post baseline, with 20% of children non-overweight (141). 
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Adherence to the TLD has only been reported in one study (149). In children 

the mean intake of red foods was 3±2 serves per week during the 8 week 

treatment phase.  However the goal of less than 4 serves of red foods per 

week was only achieved for 6±1 weeks.  Adherence to the calorie limit was 

achieved for 5±2 weeks.  These results suggest that actual energy restriction 

is likely to have been less than prescribed and that adherence to the 

prescribed diet failed relatively quickly.  Children’s adherence was better than 

their parents who were instructed to follow the same diet (149).  

 

Overall, use of the TLD to educate about calorie and fat content and 

appropriate portion sizes to promote a specified calorie restriction achieves 

short to medium term weight management in children when used within a 

behaviour modification framework (10-30% point reduction in percent weight 

for height over 12-60 months) (Table 1.8b).  However, these studies have 

only assessed the efficacy not effectiveness of the TLD as none have 

performed intention to treat analysis. There are no data assessing the ease 

of implementing the TLD, particularly at the family level.  Its use across 

changing child development phases has also not been assessed.  Limited 

adherence data indicate that a key issue is sustainability of the TLD, which 

may not be sustained over the period for which treatment and maintenance is 

required.   

1.6.4.3 Lower energy density - macronutrient manipulation 

Manipulating fat and carbohydrate intake is an effective means of reducing 

energy intake and weight in adults (section 1.6.2.1) (125, 153).  Focusing on 

manipulating macronutrient intake may offer advantages to setting a 

specified energy intake.  Education can occur at the food level (eg use 

reduced fat milk) which may be easier to adopt and follow long term.  

However, fat or carbohydrate intake manipulation has not been evaluated 

against no treatment or other dietary strategies in child weight management, 

tending to be used as one strategy within a comprehensive nutrition 

component (eg TLD or ‘healthy eating’) (146, 148, 154, 155).   
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One non-randomised retrospective study of 107 children (68 girls, mean age 

10±4 years) compared the use of a reduced fat diet (energy intake 55-60% 

carbohydrate, 25-30% fat, 15-20% protein) with a low glycaemic index (GI) 

diet (energy intake 45-50% carbohydrate [changed GI load and profile], 30-

35% fat, 20-25% protein) (156).   Children attended a multi-disciplinary 

outpatient program (~3.5 visits over 4 months) which provided equivalent 

family support, activity and behaviour modification advice and nutrition 

education using a food pyramid between the groups.   

 

After adjustment for age, gender, ethnicity and baseline BMI, the reduction in 

BMI was greater in the low GI group (-1.1 [CI 1.69:0.60] kg/m2) than in the 

reduced fat group (+0.03 [-0.51: +0.57] kg/m2, p<0.001).  While BMI 

trajectory had shifted in both groups the effect on relative adiposity is 

unknown as no appropriate measure was used.  It is important to note that 

the fat intake in the low GI group is likely to have reduced from baseline 

levels and that more children in the low GI group received more behavioural 

input than in the reduced fat group.  

 

Overall, the use of strategies to change fat or carbohydrate intake are 

integrated into multi-strategy dietary components of child weight 

management programs.  The variation and combination of other treatment 

components limit any meaningful assessment from the available literature 

regarding the effectiveness of macronutrient manipulation for child weight 

management.  This is a significant gap in the current literature (15).  It is 

likely that use of strategies that manipulate macronutrient intake will need to 

consider overall macronutrient profile, not just fat or carbohydrate intake 

alone.  This is highlighted by the increasing availability of low fat products.  

While such products are low in fat, many tend to be high in refined 

carbohydrates and equivalent in energy density to their regular fat 

counterparts (86).  This may undermine the effectiveness of focusing on fat 

intake if there is no net energy intake reduction (18).  Adequate micronutrient 

intake is important for long term health.  It is likely that macronutrient 

manipulation for weight management is best utilised within a framework that 

also considers portion size and overall nutrient intake (eg fat, simple sugars, 

calcium, iron) (157).   
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1.6.4.4 Lower energy and increased nutrient density – ‘healthy eating’ 

In clinical practice, dietary management of childhood overweight centres 

around promoting ‘healthy eating’ in line with the dietary guidelines (15, 158).  

Messages focus on lowering fat and sugar intake and encouraging fruit and 

vegetable intake to reduce energy density (159, 160)    The emphasis is on 

changing food choice and addressing food quantity and quality.   

 

A healthy eating approach may have advantages to strategies discussed in 

1.6.4.1 and 1.6.4.2 in terms of 1) its use in both treatment and prevention of 

overweight (or regain), 2) management of co-morbidities and prevention of 

adult chronic disease and 3) ability to implement at the family level using 

parent- rather than child-focused education (discussed in section 1.6.6).  The 

effectiveness of a ‘healthy eating’ approach in treating childhood overweight 

has not been evaluated against no treatment, other dietary strategies or 

without adjunctive behavioural, family support or physical activity 

components. 

 

Studies from Israel, the US and Belgium have used ‘healthy eating’ as the 

dietary component of comprehensive child weight management programs 

(Table 1.8c).   In these studies the ‘healthy eating’ message was directed at 

either the child (155) or the family (148, 161, 162).  In the family-focused 

studies, parent(s) were targeted for intervention education.  Two studies are 

evaluating treatment programs (155, 161, 162) while the other is an obesity 

prevention study focusing on high risk families where at least one parent is 

overweight (148).  The studies compare two approaches to healthy eating 

(148), healthy eating with child-centred prescribed specified energy diet (161) 

or a control group of children from a nearby school (155) (Table 1.8c).  The 

‘healthy eating’ approach discourages calorie counting and focuses on 

making gradual change from existing habits.  High fat/sugar foods are 

allowed but strategies to moderate intake are provided. 
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Use of multi-component programs that included healthy eating as the dietary 

component achieved stability of adiposity levels in 30 6-11 year olds from 

high risk families (148), a 12 month 5-10% point reduction in percent 

overweight (weight for height) when child focused and 15% point reduction 

(using percent >50th centile for age/gender) when family focused.  With no 

intervention or using a meal plan for the child, the change in percent 

overweight was +4 and -8% point respectively (Table 1.8c).   Eight years 

after baseline, participation in parent-led, family-focused healthy eating 

achieved a reduction of 29% points, compared to 20% points when treatment 

was targeted at the child (p<0.05) (161, 162).   

 

The study by Golan and colleagues assessed changes in food intake and the 

home environment.  In the family-focused intervention, there was a reduction 

in food stimuli (eg visibility of snacks) in the home (mean 4 items, p<0.05) 

and an increased frequency of children seeking permission to access food 

(154).  Reduction in energy intake (7 day food records validated against a 24 

hour recall) was 26% (p<0.05).  This correlated with reduced food stimuli 

(r=0.43, p<0.01) and improved eating behaviour (eg eating in front of TV) 

(r=0.32, p<0.05) (154).  In the obesity prevention study the target for high 

fat/sugar foods was 15 serves/week (148).  Intake of ‘red foods’ reduced by 

5-9 serves, but remained above the target at 5-8 serves/day (163). 

 

Overall promoting ‘healthy eating’ without a specified energy intake, can 

achieve similar or better reductions in percent overweight compared to 

specified energy approaches, especially long term (29% points at 8 years 

versus 10-20% points at 10 years follow up).  Promoting ‘healthy eating’ at 

the family level, with the responsibility for implementation resting with parents 

appears particularly promising (see section 1.6.6).  These conclusions are 

only valid within the context of a multi-component program including 

behavioural, family support and physical activity.  There are no efficacy 

studies for a healthy eating approach or process evaluation in terms of ease 

of education, adherence or sustainability. 
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1.6.4.5 Other dietary strategies 

Many of the dietary strategies used in child weight management have not 

been evaluated (Table 1.7).  Their effectiveness and relative contribution 

within a multi-component framework is unclear.  This includes 1) 

management of appetite (food volume, macronutrient satiety, psychological 

and appetite controls) (146), 2) reducing portion size, 3) improving diet 

quality, 4) changing food preferences (164), 5) the family food environment 

(165), 6) child feeding practices (165) or 7) general nutrition skills (eg label 

reading) (165).  Effective nutrition education tools that support long term 

dietary change is also unknown.  The role of meal plans, use of points 

system or food pyramids, grocery lists, cue avoidance and high risk situation 

planning have limited evidence of effectiveness in adults (123), but have not 

been assessed with children. 

 

Finally, multi-component inpatient (166) or camp-based (155, 167) programs 

(food provided, 6300-7500kJ/day, 2-10 month treatment) and protein-sparing 

modified fasts (PSMF, 3500kJ/d, 2g protein/kg, 20-25g CHO 20 weeks, 

5000kJ/d 30% fat 12 month treatment) (163) are other dietary approaches 

used in child weight management.  Reduction in percent overweight after 12 

months are similar (25% point PSMF n=106, 7-17 year olds, p<0.01) or 

greater (51% points inpatient program versus +6% control group, n=76, 10-

17 year olds, p<0.01) compared to other approaches (eg -20% point with 

TLD) (141).  However use of a PSMF has not been evaluated against no 

treatment, other strategies or beyond the 12 month treatment (163).  Two 

year follow up of inpatient programs show 20% point regain (166).  While still 

below baseline levels, these results suggest that long term adherence to 

these somewhat artificial dietary approaches may limit their usefulness.   

1.6.4.6 Conclusion – a way forward for the dietary component of child 

weight management programs 

There are a variety of ways in which energy intake can be moderated to 

facilitate weight loss in children.  In the short to medium term (up to 12 month 

post baseline) change in percent overweight ranges between 5-50% points, 

(more commonly 15-20% points) (140, 155, 161, 162).  More structured 

approaches generally have greater initial reductions.   
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Left untreated, adiposity levels tend to increase (4-6% points in 6-12 months) 

(149, 155).  In the medium to long term (24-120 months follow up) percent 

overweight is reduced by 10-30% points (no control data available).   The 

30% point reduction in overweight was achieved using a parent-led, family 

focused multi-component program promoting healthy eating (161).  The 

outcomes from this program exceed other approaches but this is yet to be 

replicated in other populations.  In all studies, the majority of children in 

treatment arms have reduced their adiposity level but remain overweight. 

 

While an effort has been made here to assess the effectiveness of dietary 

components in child weight management, results must be interpreted with 

caution.  Dietary components have rarely been evaluated in the absence of 

other management components such as behaviour modification or family 

support.  Outcomes are most commonly expressed in terms of percent 

overweight, but use of different calculation methods and reference 

populations limits direct comparison.  While the dietary prescription is 

described, the actual intake trends and dietary adherence are rarely 

assessed.  While this is somewhat understandable given the difficulty in 

accurately assessing dietary intake, the lack of data limits assessment of 

whether the dietary strategies are facilitating achievement of the dietary 

goals.  Reductions between 1000 (non-significant, (144, 146)) to 2500 

(p<0.05, (154)) kJ/d have been observed as part of effective multi-component 

programs.  The broader health effects (eg biochemical, psychosocial, growth 

parameters) should be considered in determining the most effective dietary 

strategies for child weight management, but data is limited (see 1.6.10).  

 

Finally, it is important to consider children within their environmental and 

developmental contexts.  Children exist within family systems.  Parent weight 

status is a key risk factor for child overweight (14).  Parents are also the key 

providers of food, role models and influences on eating preferences and 

behaviours (104).  These considerations will influence which dietary strategy 

is most appropriate, all else being equal.  The most appropriate dietary 

strategy for use with parents and families of overweight children remains an 

area for further research.  Ways to support maintenance of weight loss or to 

change long term eating behaviours is also lacking in the literature. 
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1.6.5 What is the best strategy to increase energy expenditure 
during child weight management?  

The use of appropriate physical activity strategies needs to take into account 

that the developmental stage and daily routine of adults and children are 

different.  Children tend to be physically active through play and structured 

sport and their physical activity occurs in many short bursts over the course 

of a day (15, 168).  Engagement in physical activity in childhood also 

decreases with age and is influenced by motor skill level (15, 169, 170). 

1.6.5.1 Increasing physical activity - facility-based exercise sessions 

A meta-analysis of 30 studies (n>6/group, at least pre-post design, up to 6 

months of treatment and/or follow up) evaluated the role of facility-based 

aerobic and/or resistance training in changing body composition (body mass, 

BM; body fat, BF and fat free mass, FFM) (n=945, 5-17 years; 92 study 

groups) (171).  Programs ran for 3-30 weeks (mean 13±6), 1-7 

sessions/week (4±2) for 20-60 minutes (38±18) with 90-100% attendance 

rates.  The mean difference between experimental and control groups 

(favouring treatment, adjusted for SD) was 0.7kg (CI 0.2; 1.1) BF, 0.5kg (CI 

0.0; 0.6) FFM and 0.8 kg/m2 (CI 0.2; 1.7) for BMI.  Stepwise linear regression 

found 30-55% of the variance in body composition was explained by baseline 

percent BF, exercise intensity (60-65% versus >71% VO2max, p<0.01), 

mode (aerobic plus resistance training) and intervention (exercise within a 

family behavioural program).  Session duration (>30minutes) but not program 

length (<10 week versus >10weeks) also improved body composition.   

 

This review concluded that aerobic facility-based training for treatment of 

childhood overweight improves a range of body composition outcomes.  Use 

of aerobic (± resistance training, with diet and behaviour modification) at low 

intensity for a long duration appear optimal.  However conclusions need to be 

interpreted with caution as individual studies had small samples sizes, follow 

up was only to end of treatment and poorly described, and heterogenous 

intervention groups were combined for meta-analysis.  
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1.6.5.2 Increasing physical activity – prescribed home-based or ‘lifestyle’ 

activity 

Facility-based aerobic activity sessions require travel to a gym, trained 

facilitators and costly equipment, with limited flexibility to manage variety, 

preference and skill level.  There is also the problem of supporting physical 

activity once programs cease.  Focusing on home-based or ‘lifestyle’ activity 

that can be done anywhere and doesn’t require specialist staff or equipment 

is an alternative approach.   

 

This approach still uses low intensity, long duration (>30 minutes) activity 

(see section 1.6.5.1) but offers a wider choice of activities.  There is more 

opportunity to accumulate physical activity using daily activity (eg walk, 

chores, using stairs, active leisure activities, structured sport).  ‘Lifestyle’ 

activity also allows program language to focus on ‘play’ rather than ‘exercise’ 

or ‘gym work’ which is developmentally appropriate (168) and can engage all 

family members, not just the overweight child. 

 

Three studies (n=23-76, age 8-12 years, male 0-32%, conducted 1985-2000) 

evaluate use of lifestyle physical activity in conjunction with diet and 

behaviour therapy (151, 172, 173).  Lifestyle physical activity is compared to 

diet and behaviour therapy alone (151, 172), diet, behaviour therapy and 

aerobic facility-based activity (151) or different levels of lifestyle activity (173).  

After 12 months the reductions in percent overweight in the lifestyle groups 

ranged from 16-26% points.  This did not differ from the reductions observed 

using aerobic activity (16% points), diet and behaviour therapy alone (17-

19% points) or using longer (32 versus 16km walking/week) activity duration 

(reduction  of 26% points for walking 16 or 32km per week).   

 

Two studies provide 10 year follow up data. One study found lifestyle activity 

to have double the 10 year effect compared to aerobic or diet alone (20 

versus 10% point reduction).  However the other study saw no difference 

between lifestyle activity and diet alone (10% point reduction) after 10 years 

(140).  Use of lifestyle activity is as or more effective than aerobic exercise 

for management of childhood overweight when used in conjunction with diet 

and behaviour therapy.  
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1.6.5.3 Increasing physical activity – supporting motor skill development  

Participation in sports or physical activity in childhood can be influenced by 

preference, skill level, confidence and parental activity patterns (115, 116).  

Childhood activity patterns influence engagement in physical activity in later 

life (115, 116).  Ability to engage in physical activity is influenced by the level 

of fundamental motor skills (FMS) such as eye-hand coordination, 

kinaesthetic and spatial awareness patterning, timing and spatial judgement 

(174).  

Overweight children have lower levels of FMS compared to their non-

overweight peers (170). This may be as either a cause or consequence of 

overweight, but is a potential barrier to participation in sport or to leading an 

active lifestyle (170).  In theory, facility-based FMS practice or training during 

child weight management may improve long term (beyond treatment) 

enjoyment, confidence and capacity for physical activity using age-

appropriate ‘games’ or ‘play’ (168).   This theory is supported by short term 

pilot studies and prevention trials but has not been substantiated by long 

term treatment trials (117, 175, 176).  However it provides a promising 

means of using facility-based sessions to complement home-based physical 

activity programs during treatment of child overweight.   

1.6.5.4 Increasing physical activity - role of reducing sedentary behaviour 

Available time or opportunity to be active may impact on physical activity 

levels with technology such as motorised transport and small screen devices 

competing with opportunities to be active.  Small screen use may also 

influence food intake and promote passive over-consumption of energy 

(177).   Two randomised controlled trials (n=61-76, 8-12 years, 30% boys) 

with follow up to 12 months have assessed the effectiveness of reducing time 

spent in sedentary behaviours for child weight management (173, 178).  

Percent overweight (weight for height) was reduced by 22 and 27% points 

when time in sedentary behaviour was limited to 10 or 20 hours per week 

respectively (groups not significantly different).  Focusing on reducing 

sedentary behaviour has a greater reduction in percent overweight than 

aerobic exercise alone (10% points, p<0.05) or focusing on addressing 

sedentary and physical activity together (10% points, p<0.05) (173, 178).   
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The quality and consistency of these two recent studies evaluating the role of 

reducing sedentary behaviour in management of overweight may reflect the 

strategy’s effectiveness.  However the results may also reflect improved 

design, implementation and/or reporting of studies which were conducted in 

the mid to late 1990s.  These are the only two studies that provide evidence 

on the role of reducing sedentary behaviour in child weight management.  

Both are based in the US (same research groups) and follow up past 12 

months is not available (140, 173, 178).    

 

The studies also compare decreasing sedentary versus increasing physical 

activity (with a dietary and behavioural framework) and have not compared 

with no intervention or without dietary and behavioural strategies.  However, 

as summarised in two systematic reviews, “data from these trials favour a 

reduction in sedentary behaviour” (140) with “reduction of sedentary 

behaviour appear[ing] to be the most effective intervention for achieving … 

weight loss” in childhood (128).   

1.6.5.5 Conclusion - physical activity and child weight management, 

variety may be the key   

Activity is an effective cornerstone for child weight management.  It has a 

modest impact on body composition variables, with the most suitable format 

being low intensity, long duration lifestyle activity (171).  There is benefit in 

addressing both children’s physical activity levels and the time they spend in 

sedentary activities (eg limiting small screen use to 10-20 hours/week).  

Reducing small screen use, and giving children choice in how they 

redistribute this additional time may be more effective than focusing on 

increasing activity or addressing physical and sedentary activity (173, 177, 

178).  However these conclusions are based on a limited number of studies 

by same research group and require replication in other populations.   
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Based on current evidence, using lifestyle- and play-based approaches to 

increasing physical activity and reducing sedentary activity, is likely to offer 

advantages over aerobic-focused facility-based exercise programs.  However 

use of structured sessions focusing on improving children’s movement skills 

level may be a way in which child weight management programs can 

incorporate structured activity sessions, supporting increases in home-based 

or lifestyle activity levels which will have benefits beyond the program itself.  

 

1.6.6 What is the best strategy to facilitate achievement of energy 
moderating during child weight management?  

1.6.6.1 Use of behaviour modification or problem solving in the 

management of childhood overweight 

The two most common behavioural approaches used in child weight 

management are behavioural therapy based on cognitive behaviour theory 

and problem-solving based on the theory of stimulus control (179, 180).  Six 

studies (n=17-87, 5-13 years, majority girls, follow up 6-24 months) have 

compared either behaviour therapy (all 6 studies) or problem-solving (2 

studies) with usual care (the traffic light diet and aerobic activity) (181-183), 

no treatment  (172, 184) or to each other (181, 185).  Behaviour therapy 

significantly reduced percent overweight (9-18% points in 6 months, 26% 

points in 12 months) as did use of problem-solving (24% points in 6 months) 

in conjunction with dietary and activity strategies.  This was compared to a 

10% point reduction with no treatment or diet alone.  Significance levels 

favoured use of adjunctive behaviour therapy or problem solving in five of the 

six studies.  While the dietary and activity components were similar between 

studies, result variability may be due to the relative emphasis placed on 

family support which differed between studies.  One study with 24 month 

follow up found only a 1 unit increase in BMI using behaviour therapy 

compared to an increase of 3 BMI units with no treatment (184).  Thus use of 

behaviour therapy or problem solving is an effective adjunct to dietary and 

activity measures.  However which of these behavioural strategies are 

superior remains unknown.   
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1.6.6.2 Developmentally appropriate family support – child or shared 

responsibility versus parental leadership 

Given the clustering of overweight in families, family support is likely to be 

critical in the management of overweight in children (15, 128, 140) (Table 

1.6).  Identification of parental overweight as a key risk factor for childhood 

overweight lead to research examining whether the effectiveness of treating 

overweight children could be improved by simultaneously targeting weight or 

lifestyle change in their overweight parent(s) (186-188).   

 

Ten years after randomisation, 55 of an original 76 6-12 year olds were 

followed up (now aged 13-22 years) (Table 1.10) (189).  Children in the study 

group in which the child and parent were targeted for weight loss had a 10 % 

point reduction in percent overweight (weight for height) compared to when 

the target for weight loss was the child alone (+2% points) or the target was 

not specified (+12% points) (p<0.01) (189).  While the study groups had 

similar 12 month outcomes (Table 1.10), long term weight maintenance was 

better when the overweight family rather than the child was targeted for 

change. 

 

The importance of family support in managing childhood overweight extends 

beyond the shared family environment or parental weight as a key risk factor.  

The developmental stage or capability of children and therefore the role 

parents play is also an important consideration in appropriately delivering 

child weight management (188).  As highlighted in section 1.5.3.5, parents 

play a key role in determining what children eat through food provision, 

parental role modelling and feeding practices (100, 105, 188).  It is therefore 

parents that implement lifestyle change for child weight management.   
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Targeting parent’s lifestyle patterns may also influence children’s behaviours 

and intake pattern.  If eating and activity behaviour is considered within a 

broader context of child behaviour, it is parents’ responsibility to develop and 

manage these behaviours through parenting (165, 190).  Finally while 987, 

10-17 year olds reported that they expect poor eating habits to impact on 

their health in the next 6 months, factors such as taste and immediate 

physiological effects were found to have more influence than long term health 

benefits on food choice.  Therefore health, nutrition or behaviour modification 

messages targeted at young children may be inappropriate and beyond their 

developmental capacity (103).  

 

In adults, better weight outcomes are achieved using a family support model 

which involves shared responsibility for learning and implementing a program 

that targets both spouses, if both overweight (136).  In adolescence, a time of 

transition, rebellion, increasing responsibilities and independence, weight 

management is again most effective when parents and the adolescent share 

responsibility for weight management.  However in this model, outcomes are 

improved by delivering the program to family members separately, tailored 

for their role and stage of development (136).  In younger children, research 

into effective management of chronic conditions such as diabetes, asthma, 

cystic fibrosis (191) and prevention of cardiovascular disease (192) indicate 

that the best model of family support at this stage of development may differ 

from adults and adolescents.   

 

Eight studies have looked at the effectiveness of child weight management with 

varying degrees of family support (Table 1.10).  Placing responsibility for lifestyle 

change with the child (161, 186, 193) or shared between the child and parent 

(181, 185-187, 193, 194) resulted in similar reductions in percent overweight (1-

8% points, p<0.05 time, p>0.05 group) (Table 1.10).  Apart from one study (185), 

the child outcomes did not vary according to who attended sessions, whether 

parent and child attended separately or together, or towards whom education 

and responsibility was focused.  Eliakim et al (195) varied the eduction mode 

based on what was considered developmentally appropriate at different ages.  

No differences in outcome by age group were found, supporting age-appropriate 

treatment tailored for a child’s stage of development (Table 1.10). 
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A unique study conducted in Israel by Golan and colleagues (Table 1.10) 

compared placing responsibility for program attendance and implementation 

with either the parent or child (161).  In the ‘child alone’ group, children 

attended the program, were prescribed an individual, child-focused diet and 

lifestyle plan and were responsible for adhering to this.  In the ‘parent alone’ 

group, the child did not attend any sessions and the responsibility for 

implementing the lifestyle recommendations rested solely with the parent.   

 

The program in the ‘parent alone’ differed from that in the ‘child alone’ group, 

focusing on nutrition skills and the family eating environment (ie no ‘diet’ per 

se) (165).  So, intervention arms differed in the diet approach used, the mode 

of family support and also the structure for the behavioural component.  The 

‘child alone’ group used individual behaviour therapy strategies while ‘parent 

alone’ group utilised parenting skills training, promoting parent self-efficacy 

and problem-solving (165).  The intervention duration in both groups was 12 

months.  However the frequency of therapist contact and use of group versus 

individual family sessions differed between the 2 groups (table 1.10, parent-

alone 14 hours group sessions, 1.5 hours individual contact; versus child 

alone 30 hours therapist contact all group sessions).   

 

Baseline, 12 month (intervention end), 3 and 8 year post-baseline results are 

presented in 2 papers, with long term analysis performed by ‘intention to 

treat’ (161, 162).  The ‘parent alone’ group had a significantly greater 

percentage point reduction from baseline compared to the ‘child alone’ group 

at each time point (Table 1.10).   Eight years after baseline (average child 

age 16±0.5 years), 60% of the children in the ‘parent alone’ group were non-

obese compared to 31% of children in the ‘child alone’ group.  The 8 year 

reductions in percent overweight in the ‘parent alone’ (29% points) and ‘child 

alone’ (20% points) are remarkable in comparison to other literature in this 

area (eg 10 year reductions achieved by Epstein and colleagues of 8-10% 

points) (141, 162).  The differences between these results may reflect 

superior effectiveness of the Golan program, but also population- and 

cultural-specific circumstances.  The 8 year follow up period includes a 

proportion (not specified) of children spending time in compulsory military 

service. 
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Overall, these studies support parental involvement in child weight 

management.  In programs which are child-focused, it is not necessarily 

parental session attendance that improves child outcomes. Rather, family 

support that promotes parent engagement in program implementation or co-

treating family overweight is important.   A study from Israel suggests weight 

management can be improved by having the parent rather than the child 

responsible for managing the child’s weight.  In this model, parents are solely 

responsible for attending sessions and initiating and maintaining lifestyle 

change at home.  This approach is developmentally appropriate and was 

more effective than targeting the child alone.  However this study requires 

replication in other populations.    

1.6.6.3 Supporting parent-led management of childhood overweight  

If parent involvement, and in fact parent leadership, is crucial for improving 

the effectiveness of management of childhood overweight, the question then 

becomes how to support parents in this role.  In adult and child-focused 

weight management studies, use of behaviour modification strategies 

improves effectiveness (123).  In these scenarios, it is the subject modifying 

their own behaviour, so individual behaviour modification strategies are 

appropriate (eg self-monitoring, contracting rewards for individuals’ 

outcomes).  However in parent-led child weight management, the situation 

arises where it is parents facilitating child behaviour modification.  Therefore 

different behaviour modification strategies may be required and may be best 

considered within the broader parenting context. 

 

Family and parent-child interactions are one of the most persuasive 

influences on all aspects of children’s health and development (196).  

Families and parents provide care for children (including nutrition), are 

teachers (parent-child interactions, cognitions, modelling, expectations, 

reinforcement) and gatekeepers (limits and boundaries) (196).  Family 

relationships, resources, parenting style and competency influence children’s 

behaviour and development, yet parents are rarely trained or prepared for the 

parenting role (190, 196).   
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Supporting parents in their parenting role can prevent a range of 

psychological problems in children and can also be an effective means of 

modifying child behaviour (190).  Improving parental competence and 

parenting skills is one way to support parents to modify children’s behaviour 

(190).   This is applicable in all areas of children’s behaviour and is likely to 

be very important in establishing, monitoring and reinforcing appropriate 

eating and activity behaviours. 

 

Three studies provide some evidence for a role for parenting skills training in 

child weight management (161, 181, 185) (Table 1.10).  However none are 

intended or designed to primarily address the question of how best to support 

parents during child weight management.  The types of parental support for 

child weight management examined include use of parenting skills training 

and problem solving, which are utilised within a dietary, activity and 

behavioural framework that differed substantially between studies, making 

comparisons and conclusions difficult.  Parenting skills training supported a 

reduction in child percent overweight 8 years after baseline of 29% (161).  

Use of parental problem solving training in a US study produced significantly 

greater reductions in percent overweight compared to the standard program 

(no parent problem solving training) after 12 months (25 versus 9% point) 

(181).  However use of parenting skills is not supported by 2 small, short term 

studies (187, 194) and 1 study found no additional benefits for parent training 

or problem solving in addition to a comprehensive behaviour program (185).  

The target of change (parent versus child), relative focus on parenting skills 

training and the other strategies used may explain the conflicting results. 

1.6.6.4 Conclusion – supporting parents for the role of child behaviour 

modification 

Behaviour modification (either behaviour therapy or problem solving) used in 

conjunction with diet and activity strategies enhances short to medium term 

effectiveness of child weight management programs. Family support is 

important.  This may be through targeting all overweight family members, or 

perhaps more importantly, utilising the role parents play in shaping the child’s 

and family’s eating environment and wider child development.   
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There is some evidence that placing the responsibility for management of 

childhood overweight solely with parents, supported by parenting skills 

training and addressing the family environment is a promising approach with 

long term effectiveness demonstrated in one population.  This approach, 

supported by child development theory, is a common approach utilised in 

clinical practice despite limited evaluation or evidence base.  Overall use of 

parents as ‘sole agents of change’ and how to best support parents in their 

ability to initiate and maintain family change to facilitate changes in child 

adiposity remains an area for further research.  

1.6.7 Does the format of and frequency of contact during of child 
weight management influence effectiveness?  

Outcomes of weight management or health promotion programs may be 

influenced by factors such as the treatment setting; type of professional 

delivering the program; the format of the program (eg individual versus group 

treatment); frequency of professional contact and program duration; and the 

educational or theoretical models underpinning the programs.  However, very 

few studies have investigated these aspects of child weight management 

programs in relation to weight or other outcomes such as participant 

satisfaction or cost/resource effectiveness.   

1.6.7.1 Program Format: Individual versus group education 

Comparison of the effectiveness of group versus individually delivered 

programs is difficult as early studies tended to be individually based while 

recent studies have tended to be group- or group plus individual-based.  

Braet and colleagues (155) in Belgium (n=259, 162 girls, 7-16 year olds, 14 

sessions over 11 months bi-monthly or monthly) and Nuutinen (146)  in 

Finland (n=32, 74% boys, 6-16 year olds, 7 sessions in 12 months) found 

that group therapy (~105 minutes therapist contact/child) and individual 

therapy (~150-300 minutes therapist contact/child) utilising diet, activity and 

BT, both significantly reduced percent overweight at 12-24 months (10-16% 

point reduction in  percent overweight, p<0.05 time, NS group).  
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Equivalent reductions in weight outcomes were also found in a US study 

(n=31, 8-12 year olds) with children treated either via group therapy only or 

group plus individual therapy (mean decrease in BMI z score was 0.59±0.49 

and 0.64±0.63 at 6 and 12 months respectively for groups combined, 

p<0.001 from baseline, NS group) (147).  Group only treatment was less 

expensive than group plus individual treatment due to differences in salary 

costs (cost/family $491 versus $1390, p<0.05) with group therapy resulting in 

larger reductions in BMI z score per treatment dollar spent (0.014 versus 

0.005, p<0.01) (147).   

1.6.7.2 Number and Frequency of Sessions 

Weight management programs involve delivery of dietary and activity 

information which needs to be learnt, incorporated and maintained into family 

behaviours.  The capacity to implement the required behaviour change is 

influenced by provision of feedback and reinforcement, sustained behaviour 

modification therapy and possibly the number of and timing between 

sessions (123, 134).  Treatment programs tend to commence with weekly 

sessions to equip families with information and strategies to initiate change, 

tapering off to fortnightly, monthly or booster sessions to support 

maintenance of change. 

 

Only one study has directly addressed whether the frequency and number of 

sessions impacts on outcome during a child weight management program 

(182).   The same number of group treatment sessions delivered either 

rapidly over 8 weeks or gradually over 6 months resulted in similar outcomes 

initially,  but by 26 weeks, the gradually delivered program produced double 

the reduction in child percent overweight (20% versus 10%).  However due to 

a small sample size (n=18 at 26 weeks) and thus insufficient power, this 

difference was not statistically significant. 
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1.6.7.3 Conclusion 

Group therapy is as effective as individual- or group plus individual- 

counselling, but may be more cost effective by reducing therapist salary 

costs.  Group therapy may offer additional benefits including; improving 

attendance and motivation, fostering social support (encouragement, positive 

reinforcement, modelling) and participant independence but these 

mechanisms are only based on theoretical evidence (197).  One study in 

children (182) supports findings in adults and adolescents suggesting that 

increasing duration and intensity of treatment results in greater weight loss, 

but the optimal number and sequencing of contact remains unknown (18, 

123, 128).  Tapering the amount of therapy from intense contact to less 

frequent may enable longer program duration whilst limiting resource costs.  

This approach may also promote participant independence, but this remains 

theoretical or informed from other health programs (190, 198).   

 

Child weight management outcome variation by program setting or therapist 

profession is unknown and whether different theoretical frameworks influence 

child weight outcomes has not been evaluated. However research in other 

nutrition and health related conditions suggest that programs with a 

theoretical framework will perform better than one without a theoretical 

underpinning (130).    

1.6.8 Use of medication and surgery in child weight management 

In adults adjunctive therapies using medication (appetite suppressants or fat 

absorption inhibitors) and surgical procedures (reversible or non-reversible 

stomach reduction) have produced the best outcomes in terms of absolute 

weight loss, long term sustainability and of that weight loss and management 

of co-morbidities (18).  Diet, activity and BT remain the key components of 

adult weight management, but medication and surgical strategies are viable 

adjunctive therapies, especially in severely obese adults with multiple co-

morbidities (18).   
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Ten pharmacotherapeutic agents have been trialled in adolescence for 

assisting with weight management.  Only four are recommended for use in 

adolescents with extreme obesity and comorbidity (silbutramine, orlistat, 

octreotide, metformin) (15).  Six drugs have been trialled in children, but none 

are currently recommended for use, due to the lack of knowledge in terms of 

benefit and harm.  Recommendations are that surgical procedures for obesity 

in children should only be used in similar circumstances (15).   

1.6.9 Broader health outcomes and program evaluation of child 
weight management programs 

Excess adipose tissue affects many body systems, with reduction of 

adiposity ameliorating the consequences of overweight.  In adults, studies 

are limited, but improvements in metabolic health, chronic disease 

prevalence reduction and reproductive function have been achieved with ~5-

10% weight change and are sustained long term (10 years) (1, 124).  These 

benefits outweigh negative effects (gall bladder disease, reduced bone 

density) which are rare and generally associated with very rapid weight loss 

(1, 124).  In children and adolescents it is recommended that “outcome 

indicators of success additional to weight change should be part of any 

weight-management program” (15).  However evidence to define these non-

weight outcome indicators is derived from level III-2 evidence (199), with the 

majority of short term studies assessing metabolic health and focusing on 

adolescent populations.  No RCT with >12 months follow up in children 

examines non-weight outcomes (15, 140).   

 

The broader health and evaluation outcomes of weight management 

programs in children are summarised in Table 1.11.  There are no studies 

assessing the most common consequence of overweight, tracking of weight 

and associated consequences into adult life.  There is some evidence of 

improved metabolic function (reduced TC, TG, prevalence of 

hyperinsulinaemia and increased HDL-C) with weight change in childhood 

and that growth is only adversely affected with severe energy restriction 

(protein sparing modified fast, <0.17MJ/kg) and only during treatment (15, 

139).   
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Treatment of overweight has been associated with both improvements and 

reductions in measures of psychosocial health in a limited number of studies.  

Generally, the changes in psychosocial health are independent of weight 

changes observed.  Seven of 8 treatment studies in 7-18 year olds have 

shown improved self esteem (66).  One study has reported increased HR-

QOL after treatment for overweight in an inpatient setting (200). The only 

study to have assessed changes in disordered eating symptoms during 

family-based treatment of 67, 8-12 year olds, found no changes from 

baseline levels (201).  However, decreased self esteem following treatment 

for overweight (202) and increased use of inappropriate/adverse dieting 

behaviours in boys who were encouraged by their mothers to diet (203) has 

also been reported.  Overall it is very difficult to draw conclusions regarding 

the impact of treatment of overweight on psychosocial health due to the 

variety of treatment methods used and lack of assessment of psychosocial of 

outcomes (140).  Finally, retention rates are poor (up to 50% drop out) and 

studies to date show limited medium to long term success for reducing 

adiposity. However, no consideration is given to process factors such as 

program implementation and adherence and the role they may play in limiting 

successful outcomes, beyond the treatment approach itself (140, 204). 

 

Overall there is a need for assessment of secondary outcomes as part of 

child weight management studies, particularly metabolic health and 

psychosocial outcomes such as self esteem and body satisfaction.  Overall 

health-related quality of life can also measure the impact of overweight and 

its treatment on physical, psychosocial and family functioning.  Evaluation of 

program processes are also urgently required to determine whether the 

outcomes of child weight management are due to program approach or are 

influenced by other factors such as program adherence, participant 

characteristics or program implementation (15, 140).  Broader health 

outcomes, program satisfaction and whether treatment suits child/family 

characteristics are important indicators of effectiveness in addition to 

adiposity outcomes.  This broader exploration of program effectiveness is 

non-existent in the current literature base and is an area for further research, 

which is urgently required. 
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1.7 Child weight management – areas for further research 

Genetic susceptibility has seen significant proportions of populations 

expressing an obese phenotype within the current behavioural, social and 

structural ‘obesity-promoting’ environments (79).  The magnitude of the 

obesity epidemic in adults and children and its short and long term health 

implications highlights an urgent need for effective treatment strategies.  

Management of overweight in early childhood is an important strategy as part 

of a comprehensive approach to the prevention and management of this 

health crisis (4).  However it is an area that health professionals’ and families 

are currently grappling with and support and guidance are urgently needed. 

1.7.1 Evidence-based, age-appropriate child weight management  

The necessary and available treatment components for child weight 

management are clear.  A change in weight gain trajectory by moderating 

energy balance (decreasing energy intake, increasing physical activity and 

decreasing sedentary activity) is possible.  This requires behaviour 

modification with adiposity change enhanced via the use of behaviour 

modification skills and family support (1, 15).  It is crucial to use all available 

components as they are all likely to contribute to effective management but 

their relative effectiveness or potential synergistic effects between 

components is currently unknown (15).   

 

However, even a multi-component program may expect to reduce, but not 

normalise, childhood overweight (10-30% points in 12-120 months) (140).   

For any treatment approach, some children do not change in their adiposity 

status and reversal over time to baseline levels is common.  This may be due 

to the limited inclusion of strategies to support long term maintenance.  

Additionally, there are a range of developmental needs and phases covered 

in managing child overweight and this may impact on how treatment needs to 

be approached.  The best way to approach and combine the component of 

child weight management in an age-appropriate manner to support effective 

and sustained weight management remains a central area for further 

research.  The remainder of 1.7.1 highlights ‘best guesses’ in terms of how to 

approach each component to support age-appropriate child weight 

management in young children. 
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Little research has investigated the best dietary approach for child weight 

management in terms of adiposity, age-appropriateness, long term 

sustainability and impact on broader outcomes such as growth, 

cardiovascular, endocrine and psychosocial health.  Parents and the family 

environment play an important role in shaping children’s eating behaviours 

through modelling and as the decision-makers in terms of when, what and 

how children eat (100, 104).  Focusing on family rather than child eating 

patterns may be the most age-appropriate approach to addressing children’s 

eating patterns. 

 

This may also have the greatest potential to influence long term food choices.  

There are also potential advantages in terms of ability to influence ‘family 

overweight’, with the majority of overweight children likely to have at least 

one overweight parent.  Aiming to maintain or improve child dietary adequacy 

whilst moderating energy intake through promoting family eating patterns 

consistent with the Dietary Guidelines for Children and Adolescents using 

food selection guides such as the Food pyramid or The Australian Guide to 

Healthy Eating shows considerable promise (15, 158-160, 205). However 

use of family-focused healthy eating in child weight management has not 

been formally evaluated and is based on clinical experience with limited 

supporting experimental (155, 165) and theoretical evidence (157). 

 

Effective child weight management utilising an increase in energy 

expenditure should combine an increase in low intensity, long duration 

physical activity together with promotion of opportunities to be active by 

limiting time spent in sedentary behaviours (140, 171).  There is some 

evidence suggesting that the first target of treatment using activity should be 

management of small screen use to less than 10-20 hours per week (140).  

Treatment should aim to increase activity above current levels using a variety 

of opportunities in daily life, including promotion of active play in children 

(15).  Improving children’s fundamental motor skills may be an important way 

to support this aim, though further research is needed in this area (170).  

Using facility-based exercise or ‘play’ sessions as part of a child weight 

management can allow children to practice and refine their movement skills, 

in order to support increases in overall lifestyle activity patterns.   
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There is some evidence to support parental leadership as an age-appropriate 

behaviour modification and family support component for weight 

management in young children (161, 165).  Changing eating and activity 

behaviours to moderate energy balance requires translation of knowledge 

into new behaviours and behaviour reinforcement to maintain these long 

term.  Behaviour modification and family support are important components 

supporting this process.  In children there is evidence that this may be best 

managed within the family context as part of the broader parenting role. 

 

One study has shown better adiposity outcomes, family behaviours and less 

family conflict during weight management with parent-led, family focused 

treatment.  While these findings require replication in other populations, 

support for a ‘parent leadership’ model can also be derived from the child 

development and management of child chronic disease management 

literature (191).  While the evidence to support involving parents in the role of 

leadership and child behaviour modification, the best way to support parents 

in this role is unknown. 

 

Parenting ability or competence to facilitate child behaviour modification is 

likely to influence the child and family’s ability to establish, monitor and 

reinforce changes in dietary intake or physical activity (190).   Therefore ways 

to support parents in the role of child behaviour management is likely to 

improve program effectiveness, and is perhaps as or more important as the 

nutrition or lifestyle components.  Theories underpinning behaviour 

modification highlight that the mode of knowledge and skill education may be 

important, with strategies promoting parent independence, capacity and 

competence facilitating transferable skills and enhancing the maintenance 

effect after a program has finished (135, 190).  These aspects need to be 

explored as a potential way to improve the process and sustainability of 

weight management and maintenance in children.   
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Finally, development of parental capacity and competence may be influenced 

by how a program is delivered and their satisfaction with the program.  Group 

versus individual or mixed sessions appear equally as effective, with some 

advantages in terms of cost effectiveness and other outcome such as social 

support.  Tapering session frequency also provides a means of extending 

treatment programs without increasing resource use and may also facilitate a 

focus on treatment to maintenance and also transfer leadership and 

responsibility from facilitator to parent.   

1.7.2 Improving the evidence base 

The limited evidence base informing effective child weight management is 

highlighted in two systematic reviews as well as in the Australian NHMRC 

Clinical Practice Guidelines for Management of Overweight and Obesity in 

Children and Adolescents (15, 128, 140).  The NHMRC recommendations 

highlight that much of clinical practice is not supported by literature as the 

appropriate studies have not been done (Table 1.6) (15).  The child weight 

management literature overall is limited in number, scope and quality, with 

few Australian studies.  The limitations of the current evidence base relating 

to the design and quality of studies highlighted in this review include;  

 Only relatively homogenous populations have been studied with little 

research in overweight or mildly obese non-clinical populations, and 

limited research outside the US-based Epstein group (only 1 study from 

Australia) 

 Generally a wide age-range of children has been studied together without 

consideration of needs of different age groups.  For example the specific 

needs of young (<10 years) children whose parents remain a key 

influence on lifestyle patterns, may be difference to that of older children 

entering adolescence (>10 years) 

 The relative focus, combination, structure and delivery of program 

components vary substantially between studies limiting meaningful 

comparisons, with intervention often poorly described   

 There is a lack of evidence from gold standard study design, randomised 

controlled trials (particularly with ‘no intervention’ controls) and studies 

often have poorly described study designs   
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 Majority of studies have sample sizes resulting in power issues at follow 

up (although sample size or power calculations not reported).   

 Analysis is not conducted using principles of intention to treat therefore 

limited generalisability to ‘real life’ situation.  

 Finally, there are issues regarding the scope and appropriateness of study 

outcomes.  A range of inadequate weight outcomes are used making 

comparisons between studies.  Broader non-weight outcomes assessing 

harm or benefit are rarely assessed and follow up is only sufficient to 

explore short or medium term effectiveness.   

1.8 Thesis aims and hypothesis 

1.8.1 Thesis research question(s) and general aim 

The literature reviewed here suggests that in the absence of evidence to 

suggest that any one component used in child weight management is more 

effective, it is prudent to include all the cornerstones – diet, activity, 

behaviour modification and family support.  This review has identified 

strategies within each of these components that warrant further investigation 

of their use within a multi-component program (refer to 1.7.1).  Given the 

important role that parents and families play in providing age-appropriate 

family support and child behaviour modification during child weight 

management, identification of methods to support parents in these roles is a 

key area lacking in the available literature. 

 

Therefore this thesis aims to address the research question; ‘Is an evidence-

based, age-appropriate (parent-led family-focussed) child weight 

management program utilising parenting skills training an effective way to 

manage overweight in young children’?  A second aim is to examine the 

common, but mistaken belief that parents know what to feed their child but 

just require some behaviour skill development to translate knowledge into 

practice (135, 206).  Little attention has been given to exploring effective 

lifestyle (in particular dietary) approaches and education strategies, tending 

to focus on family involvement and behaviour modification (140). 
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1.8.2 Specific thesis aims 

The study undertaken in this thesis aims to; 

1) Develop an evidence-based, parent-led weight management program 

for 6-9 year olds, utilising parenting skills training to support parent 

capacity to initiate and maintain healthy family lifestyle behaviours.  To 

address the secondary thesis aim, two variations of the program will 

be developed.  They will have equivalent parenting skills training but 

will be with and without intensive lifestyle education.   

This is to examine the relative role of behaviour modification/family 

support versus lifestyle education in management of overweight in 

young children.   

2) To examine, using a RCT, the 12 month effectiveness of these 

program in terms of a broad range of outcomes including overall 

adiposity, truncal adiposity, growth, metabolic and psychosocial health 

3) To evaluate the programs in terms of a) parent attendance and 

satisfaction (process evaluation) and b) changes in child lifestyle 

behaviours and parental competence and weight status (impact 

evaluation) 

1.8.3 Thesis hypothesis 

The study aims will test the hypothesis that; 

Pre-pubertal children whose parents participate in a parent-led family-

focused child weight management program comprising parent skills training 

and intensive lifestyle education will have BMI and waist circumference z 

scores, metabolic profiles and indicators of health-related quality of life and 

body satisfaction after 12 months that are 

a) improved compared to children who are wait listed for intervention for 

12 months, and 

b) no different to children whose parents participate in a parent-led, 

family focused intervention utilising parenting skills training alone 

(without intensive lifestyle education). 
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Chapter 2 Study Methodology 

2.1 Introduction 

This chapter describes the methodology of the randomised controlled trial 

(RCT) assessing the effectiveness of utilising parenting skills training as the 

behaviour modification/family support component in parent-led, family 

focused management of overweight in 6-9 year olds.  Use of parenting skills 

training alone and parenting skills training in conjunction with intensive 

lifestyle education were compared 1) to one another and 2) to no intervention 

(see section 1.8).  Short term (12 month post baseline) effectiveness is 

assessed.  Program effectiveness is defined in terms of adiposity as well as 

broader metabolic, psychosocial and general health indicators and program 

evaluation.  The study was conducted between July 2002 and August 2004 

at two teaching hospitals in the Adelaide metropolitan area.  Subjects were 

recruited through the media, health professionals and school newsletters.  

The study was approved by the Flinders Clinical Research and the Women’s 

and Children’s Hospital’s ethics committees.   

2.2 Overview of the intervention programs 

Development of the study interventions was informed by current evidence.   

The literature review presented in chapter 1 was used to 1) confirm the 

components of child weight management, 2) inform what strategies might be 

most appropriate within each component and 3) identify gaps between 

available literature and clinical practice recommendations.  The intervention 

goals, objectives, strategies and content is summarised in Table 2.1/2.2.  The 

behaviour modification and family support component (eg parenting skills 

training) and mode of delivery were identical between the two interventions.  

However the delivery and emphasis placed on lifestyle (diet and activity) 

education was different (Table 2.1 and 2.2).  This resulted in a difference of 7 

therapist contacts between the two interventions, but the total intervention 

period was equivalent running over 6 months.  The components of the 

interventions are outlined below, with details on the actual delivery of the 

interventions detailed in section 2.4.5. 
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2.2.1 Child behaviour modification and family support component 

2.2.1.1 Role of parents 

In both interventions parents were defined as the ‘agent of change’. This 

meant that parents had sole responsibility for attending and participating in 

education sessions, implementing the lifestyle changes at the family level 

and monitoring progress.  Children were not involved in any of these 

processes.  Parenting skills training was used to facilitate and support 

parental capacity as the sole agent of change.  This component was identical 

between the two intervention groups. 

2.2.1.2 Parenting skills training 

The Positive Parenting Program (Triple P®) is a standardised, evaluated, 

commercially available program.  Triple P® was developed by the Parenting 

and Family Support Centre, based within the School of Psychology at The 

University of Queensland, headed by child psychologist, Professor Matthew 

Sanders. Triple P® is underpinned by a theoretical framework informed by 

child development theory, family systems theory and social learning 

principles (190).  The primary aim of Triple P® is to promote parental 

competence and independence to manage child behaviour (190, 207).  This is 

facilitated by delivery of content as well as an education approach which is 

process as well as content-focused (190).  A self-regulatory framework 

fosters parent’s independent problem-solving ability and enables parents to 

tailor the program to their individual needs rather than a ‘one size fits all’ 

approach (190).   

 

While Triple P® is an established and commercially available program, the 

context in which it was used in this study was novel.  Linking Triple P® to 

lifestyle education and application to weight-related behaviours for child 

weight management has not previously been undertaken.  Triple P® is widely 

used in Australia for general child behaviour management with accredited 3-

day training courses available for a range of health professionals.  

Established Triple P® resource materials were purchased and utilised in the 

study interventions.   
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However, the standard Triple P® examples were adapted by the thesis 

candidate to reflect dietary and activity behaviours (eg parenting strategy of 

rule setting discussed within context of TV viewing time or access to the 

refrigerator between meals; incidental teaching strategy applied to talking 

with children about fruit and vegetables; demonstration of application of 

praise strategy to child practicing ball throwing skills or helping with food 

preparation; setting a good example for role modelling of healthy eating).    

 

Triple P® is taught using 5 ‘parenting principles’ (Table 2.1) which are 

applied using a practical framework titled the Planned Activities Routine 

(PAR)TM (207). The PAR TM is a planning tool that is designed to give parents 

the confidence to manage their child’s behaviour and problem-solve 

situations or barriers that could jeopardise achievement of family goals (207).   

The PAR TM is applied to situations that are termed “high risk situations” and 

include examples such as birthday parties, long car trips, lack of family 

support for the program or making healthy eating appealing to children (207). 

Table 2.3 illustrates use of the PARTM in identifying a potential high risk 

situation, preparing to manage the situation, setting rules, and having 

consequences for times of less than ideal behaviour.  Behaviour change is 

promoted by reinforcing positive behaviour (190).   

2.2.2 Nutrition component  

2.2.2.1 The Australian Guide to Healthy Eating 

The Australian Guide to Healthy Eating (AGHE) is used nationally to support 

implementation of the Australian dietary guidelines for adults and children 

(153, 158, 205).  It is the food selection guide used to promote adequate 

nutrition and prevent nutrition-related diseases such as obesity, 

cardiovascular disease and diabetes (Figure 2.1).  The AGHE is semi-

quantitative, providing recommendations on the volume and type of foods to 

consume both within and between food groups.  Modelling indicates eating in 

line with the AGHE will achieve recommended daily intakes of energy, 

macro- and micronutrient requirements (205).   Food-based messages 

outlining appropriate daily serves of each food group (with serve sizes 

provided) are used and there is no counting of calories or fat.   
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The AGHE is commonly used in Australian clinical practice for child weight 

management and is the recommended nutrition education tool in the NHRMC 

Clinical Practice Guidelines for Management of Overweight and Obesity in 

Children and Adolescence (15).  It can be used across the ages of 2-18 years 

and provides a means to promote gradual, sustained (lifelong), individually-

tailored dietary change during the active treatment phase of weight 

management.  However it can also be adjusted to support long term 

maintenance of appropriate energy balance against a background of 

changing child nutritional needs. Child weight management can also be 

facilitated at the family level with all members of the family following the 

AGHE.  This may assist with development of healthy family eating 

preferences.   

 

There is limited evidence for and evaluation of the AGHE as an appropriate 

weight management tool in children (15).  Therefore, dietary modelling was 

undertaken by the thesis candidate during intervention development to 

assess whether the AGHE used in conjunction with simple, food-based 

messages targeting fat and refined sugar intake would facilitate lowering of 

energy in children diets (157, 208) (appendix 6).  Briefly, using data from the 

1995 National Nutrition Survey (NNS95) the energy, nutrient and food intake 

of children consuming 35-45% energy as fat (n=280) was compared to 

children consuming 23-27% energy as fat (n=85).  A 3-day dietary model was 

developed (SERVE© nutritional management system, M&H Williams Pty, 

NSW, version 3.99, 1999) reflecting the dietary intake of children consuming 

the high fat diet.  A series of food modifications were implemented on the 

dietary model, with the accumulative effect on energy and nutrient intake 

assessed.  The series of food modifications was based on 1) foods which 

were found to make a significantly higher contribution to total food or energy 

intake in the NNS95 analysis, 2) focusing on ‘non-core’ foods according to by 

the Australian Guide to Healthy Eating, and 3) increasing the intake of 

particular foods which would improve nutrient intake.   
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Food-based recommendations found to be most effective for reducing energy 

and fat intake included; changing to reduced fat milk, reducing intake of 

cereal-based and snack foods and replacing water for juice or soft drink.  

These changes, together with avoiding adding fat to vegetables and using 

sources of lean meat, reduced energy intake by ~10%, total fat intake by 

~30% and saturated fat intake by 53%.  This suggests that the AGHE is 

appropriate for use in child weight management for children and family 

members over the age of 2 years. 

2.2.2.2 Nutrition Skills and the family eating environment 

Nutrition knowledge influences eating behaviours and dietary intake.  

Knowledge relating to what foods are good for health (declarative knowledge) 

and procedural aspects of food choice (eg decreasing fat and sugar intake or 

increasing vegetables in recipes; label reading to identify ‘extras’ foods) are 

important in shaping healthy eating behaviours (135).  Therefore the ability to 

use the declarative knowledge provided in the AGHE may be increased 

through additional procedural content focused on nutrition skills such as label 

reading and recipe modification (Table 2.1).    

 

Section 1.5.3.4 highlighted the role that families, and in particular parents 

play in determining what and when children eat.  This section also highlighted 

how the available food supply, parental modelling and child feeding practices 

influences children’s intake, dietary preferences and risk of obesity (100, 101).   

This may be of particular importance in families with a history of overweight 

and in families with overweight children (110-112).  Provision of a healthy food 

supply, positive parental role modelling and neutral feeding practices may 

support development of children’s preferences for healthy foods and their 

ability to self-regulate intake (105).  These strategies may improve a 

children’s ability to consume adequate amounts of appropriate foods (105).  

Therefore it is appropriate to discuss the family eating environment as part of 

a child weight management program involving intensive lifestyle education 

(Table 2.1, 2.2, appendix 1).   
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In summary the AGHE formed the basic nutrition recommendations in both 

intervention groups.  In the parenting plus intensive lifestyle education, 

detailed information and monitoring in line with the AGHE was also 

undertaken.  Use of the AGHE was supported by nutrition education skills 

and education on the role of the family environment and children’s lifestyle 

patterns in the intensive intervention only. 

2.2.3 Physical activity component  

2.2.3.1 ‘Being active in a variety of ways’ 

The program physical activity recommendations (Table 2.1) were delivered 

using a physical activity pyramid (Figure 2.2) (209).  At the time of 

intervention development the Australian physical activity guidelines for 

children (recommending 60 minutes of daily vigorous-intensity physical 

activity and to limit screen time to 2 hours per day) were not published (210).  

However the intervention physical activity recommendations were similar to 

the national guidelines.  The screen time recommendation was 7-10 hours 

per week based on aetiological evidence showing the lowest risk of obesity is 

associated with screen time of less than 2 hours per day (119).  The exercise 

recommendation was 30 minutes per day.  This was coupled with the 

recommendation to ‘be active in a variety of ways’ (eg active transport, play 

at school, active family leisure time and chores).  Parents were responsible 

for setting and monitoring family activity goals in line with these 

recommendations. 

2.2.3.2 Structured skill-based sessions 

In the parenting plus intensive lifestyle education group, the overall aim of 

‘being active in a variety of ways’ was supported by the children attending 

structured, supervised activity sessions developed by physical activity 

experts (appendix 3).  The sessions consisted of fun, non-competitive games 

designed around aerobic activity and development of fundamental motor 

skills.  Sessions were designed as ‘play’ rather than ‘exercise’ sessions.  The 

sessions were designed to require minimal equipment, be delivered by non-

expert staff (eg parents, teachers, human movement students) and be easily 

applicable to the home environment.    
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2.3 Study Design 

2.3.1 Design 

A single-blinded randomised controlled trial (RCT) design was used to 

assess the effectiveness of the two child weight management interventions 

(parenting alone, P, and parenting plus intensive lifestyle education, P+DA) 

described in section 2.2.   

Program effectiveness was compared between the two interventions and to 

no intervention.  No intervention subjects were waitlisted for intervention for 

12 months (wait-listed control, WLC).  This design can be summarised as; 

(1) P:  Parenting skills training alone 

(2) P+DA: Parenting skills training + intensive lifestyle (diet-activity) 

education  

(3) WLC: 12 month wait list control 

A wait-listed approach enabled comparison to a control group recruited and 

monitored at the same time as the intervention groups (eg concurrent 

control).  It also provided incentive for study participation and retention.  

Given the high likelihood that weight status in control subject would remain 

stable or increase over 12 months with potential health consequences (34), 

ethically it was felt appropriate to provide the WLC group with a brief healthy 

lifestyle pamphlet (appendix 2). 

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 and 2) the intervention programs would be 

appropriate for the child’s developmental stage.  Pubertal staging was 

important given the prevalence of early maturation in the target population 

and the impact of puberty on growth and insulin resistance (12, 211).  Given 

the shared family environment, enrolling multiple members of the same 

family would reduce the sample variability and increase sample size 

requirements.   
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2.3.2.2 Study inclusion criteria 

Children were eligible for the study if they were aged between 6 and 9 years 

(up to 10th birthday), were pre-pubertal (Tanner stage 1, (212)) and 

overweight or obese based on the standard international definition for 

children (20).   

2.3.2.3 Study exclusion criteria 

Children were excluded from participating in the study if they 1) were 

severely obese (BMI z score >3.5, (15)), 2) had syndromal obesity, 3) had 

physical or developmental problems preventing ability to engage in the 

physical activity or dietary intervention, 4) were on weight-influencing 

medications or 5) had a sibling enrolled in the study.  Families unable to 

indicate that at least one parent/caregiver competent with written and spoken 

English would be able to attend all sessions were also ineligible. 

2.3.3 Overview of study outcomes 

2.3.3.1 Definition of intervention ‘effectiveness’ 

Management of overweight in childhood represents a unique opportunity to 

utilize the impact of vertical growth on BMI.  An increase in weight over one 

year of only 0-50% of that expected if a child was to maintain their degree of 

overweight while increasing in height will result in a fall in BMI and is 

considered clinically a realistic outcome during child weight management 

(15).  However, there are many consequences associated with child 

overweight which should reverse with treatment and be part of the definition 

of intervention effectiveness (see section 1.4).  Along with persistence of 

overweight into adult life, metabolic and psychosocial consequences are two 

of the highly prevalent health consequences observed in childhood 

overweight (Table 1.1).  Clustering of metabolic risk factors (ie the Metabolic 

syndrome) is of particular clinical and public health interest, given the health 

burden of CVD and diabetes.  The impact of overweight on overall health, 

self esteem and body dissatisfaction are also of interest and somewhat 

controversial.  While a limited number of studies have shown improvements 

in these outcomes following child weight management, some studies suggest 

treatment itself may lower rather than improve indicators of psychosocial 

health.  Further research is urgently needed to address this controversy. 
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Finally, weight management programs are often effective in the short term (ie 

during active treatment) with medium to longer term effectiveness either poor 

or not assessed (140).  However, the chronic nature of overweight suggests 

that it may be the longer term effectiveness that is central ie the ability to 

sustain weight change rather than whether weight change can be initially 

achieved.  Therefore the effectiveness of the program was assessed both at 

end of treatment and after a period of no intervention. 

 

For the purposes of this study, program effectiveness was defined as a 

decrease in adiposity (BMI z score) equivalent to weight gain of 50% 

expected with normal growth over 12 months with maintained or improved 

metabolic profile and psychosocial health.    For the interventions to be 

considered ‘effective’, they also needed to be favourable in terms of 

participant program satisfaction.   The remainder of section 2.3 outlines why 

each study outcome was included and the justification for assessment tool 

selection.  Data collection methods are provided in section 2.4.6. 

2.3.3.2 Primary outcome - BMI z-score  

BMI is an internationally accepted proxy for overall adiposity in children.  It is 

non-invasive, easily collected, (relatively) reliable when measured by a 

trained observer and valid against measures of body density (19, 213).   BMI 

in children varies by gender and age and therefore needs to be adjusted for 

these factors to enable comparisons across time and gender (23).  BMI-for-

gender and age reference charts for the Australian population are not 

available.  However age-adjusted BMI charts established prior to the 

increase in obesity prevalence are available for other generalisable, western, 

Caucasian populations in the US (214) and UK (215).  BMI z score is an age 

and gender-adjusted expression of BMI which compares an individual BMI 

with the reference population (20, 23, 158).   
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2.3.3.3 Waist circumference 

Truncal fat measured using skin fold measurements, circumferences and 

imaging techniques have been shown to have independent and synergistic 

health consequences to that of overall adiposity (26, 50). Truncal and in 

particular visceral fat is strongly associated with the health consequences of 

obesity and is considered the best predictor of obesity-related health risk 

(26).  Imaging techniques, whilst being the most accurate and detailed, are 

expensive and invasive (19).  Skin fold and waist circumference 

measurements are less invasive but require trained and accurate 

measurements otherwise they may not predict obesity-related health 

consequences any better than BMI (19).  Measurement of waist 

circumference is less invasive, more reliable and valid measure of fat 

distribution in children than skin fold measurements (19).   

 

While truncal adiposity predicts health risk there is limited gender and age-

adjusted reference population data available for waist circumferences in 

children.  In addition, as with BMI, cut points for truncal adiposity in children 

are not currently reflective of health consequences (19).  Some of this 

information is currently emerging (29) and UK reference charts for waist 

circumference are available from the UK (27).   

2.3.3.4 Growth 

Children require adequate nutrition for appropriate growth and development.  

With appropriate nutrition, growth or height tracks through childhood (216).  

Weight reduction is promoted by inducing an energy deficit which also has 

the potential to retard growth.  Assessing height adjusted for gender and age 

against a reference population can assess the impact of a weight 

management intervention on height potential or tracking of height.   
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2.3.3.5 Metabolic health 

Presence of individual metabolic risk factors such as dyslipidaemia, elevated 

blood pressure, glucose and insulin have been observed in childhood (45).  

There is also a tendency for these risk factors to cluster with overweight, 

which potentially indicates a higher overall risk and therefore clinical 

importance, than presence of individual risk factors (49, 50, 217, 218).  This 

clustering of overweight, hyperinsulinaemia, dyslipidaemia and hypertension 

has been termed the Metabolic Syndrome (MS) (52).  However the specific 

mix of risk factors and cut points to consistently and accurately define MS in 

children has been problematic.  As highlighted in Appendix 6, there is 

currently no systematic definition of MS for children and estimates of MS 

prevalence vary significantly by which definition is used (52, 219, 220).  

However use of a definition based on recent publications would allow direct 

comparison with other studies. 

2.3.3.6 Body size dissatisfaction 

Body size acceptance represents one component of body image or esteem.  

Studies have consistently shown impaired body esteem and body size 

dissatisfaction as a consequence of overweight, even in children as young as 

five years (70).  Body size dissatisfaction may be one of the mechanisms 

resulting in lower self-esteem in overweight individuals and may also be a 

risk factor for disordered eating (70).  Assessment of body size satisfaction 

before and after child weight management can be an indicator of whether 

improvements in body satisfaction are seen with treatment of overweight in 

children. Improvements in body dissatisfaction or body esteem with child 

weight management may be valuable regardless of adiposity changes. 

2.3.3.7 Health-related quality of life  

Health-related quality of life (HR-QOL) is a subjective, comprehensive, multi-

dimensional measure of an individual’s perception of the impact of their health 

condition or health treatment on their physical, mental, emotional and social 

wellbeing (1, 221).  Therefore assessment of HR-QOL before and after a child 

weight management intervention is a means of assessing how overweight 

affects children’s overall health and whether overall health is improved following 

weight management.  
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The key developmental influences on HR-QOL vary between children and 

adults.  Therefore parent-completed, child specific HR-QOL tools have been 

developed.  These tools also consider how parents perceive themselves to 

be affected by their child’s health (222).  Child-specific HR-QOL tools that are 

appropriate for use by a range of professionals, in many settings and for 

varying purposes (eg clinical care, population health assessment and 

evaluation of interventions) are available. This enables comparison of HR-

QOL between conditions, populations or within individual or groups of 

children over time, using a single tool (222).   HR-QOL can be generic, 

reflecting daily living without the presence of a specific medical condition, or 

specific to provide additional information assessing the impact of a specific 

disease or treatment aspects on HR-QOL (222).  While there is currently no 

obesity-specific measures of HR-QOL, some of the psychosocial domains 

believed to be important in obesity and obesity management (eg self-esteem 

(66), family functioning) are covered in generic HR-QOL tools. 

2.3.3.8 Program evaluation 

The goals of a child weight management intervention, as with any health 

program, are influenced by whether its objectives are fulfilled (204).  

Achieving program objectives is influenced by whether 1) an intervention is 

delivered as intended, 2) participants attended and engaged in the 

intervention, 3) participants are satisfied with an intervention and 4) an 

intervention was able to facilitate sustained change in factors along the 

causal pathway (204). Evaluation of such influences also unravels or 

explains the changes in outcomes following intervention and can help 

describe who did and did not benefit from an intervention.   

 

Process evaluation measures the activities of an intervention, its quality and 

who the intervention is reaching (204).  Impact evaluation measures the 

immediate effects of an intervention and whether a program achieved its 

objectives eg change in dietary habits, reduced screen time or improved 

parenting competency (204).  Program evaluation is an important part of both 

assessing the feasibility and generalisability of child weight management 

interventions for service delivery and the process of translating evidence into 

practice (123, 140). 
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2.4 Study procedures 

2.4.1 Recruitment  

Subjects were recruited between July 2002 and August 2003 via print, radio 

and television media avenues, health professional referral and school 

newsletters.  Suburbs within a 10km radius of the two Adelaide metropolitan 

teaching hospitals where the study was conducted were targeted.  Subjects 

were recruited in four cohorts of 21-38 families to minimize waiting times 

between recruitment and intervention delivery and to ensure workable group 

sizes.   The intervention programs were run twice at each study site.  Cohorts 

1 and 3 were recruited to and received the intervention at Flinders Medical 

Centre, Bedford Pard.  Cohorts 2 and 4 participated in the study at the 

Women’s and Children’s Hospital, North Adelaide. 

2.4.2 Eligibility screening 

A standardized form was used to assess study eligibility, document study 

referral source and subject contact details (appendix 5.1).  Eligibility 

screening was initially conducted via telephone when parents enquired about 

the study.  If a child appeared eligible and parents were interested in 

enrolling in the study, a medical screen appointment was undertaken by 

either a paediatrician or a general practitioner to confirm eligibility, particularly 

BMI, pubertal staging and medical history.  Families excluded from 

participating received verbal and written information of family lifestyle tips for 

child weight management and Adelaide Dietetic service options.   

2.4.3 Consent  

Once eligibility was confirmed, the study details were discussed with both the 

parent and child using a standardised study information sheet.  Particular 

attention was given to highlighting the possibility of allocation to the 12 month 

waitlisted group, frequency and timing of study sessions and the family’s 

ability to attend and support the program.  Parent capacity to read the 

information sheet and complete consent forms was observed for capacity 

with English.  Written, informed consent was obtained from parents (for 

themselves and third party for child) and children who were eligible and 

desired to participate in the study.     
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2.4.4 Randomisation 

Separate allocation schedules were developed for each of the four 

recruitment cohorts.  A computer generated randomization sequence was 

generated using a 3 block design, stratified for gender to ensure equal 

numbers of each gender were allocated across intervention groups.  Sealed, 

opaque allocations envelopes were developed from this sequence.  Upon 

completion of baseline measures, the next allocation envelope was opened 

and group allocation recorded.  The thesis candidate was responsible for 

subject recruitment and intervention delivery and therefore was no involved in 

the development of the randomization schedules or allocation envelopes.  To 

enable blinded outcome assessment, the thesis candidate co-ordinated the 

data collection sessions, but measurements were performed by a single, 

trained assessor who was blinded to subject group allocation.  

2.4.5 Delivery of the interventions 

2.4.5.1 Intervention groups – parenting alone and parenting plus intensive 

lifestyle education 

The two study intervention programs outlined in section 2.2 used a 

combination of face to face group and individual telephone call sessions 

which were delivered with decreasing frequency over 6 months (Table 2.2).  

Groups in both interventions were conducted with approximately 8-14 

families depending on the size of the cohort.  Only parents or caregivers 

attended program education sessions (Table 2.2).  Parenting sessions were 

conducted in the evening to assist with parent work commitments and 

childcare arrangements.  If parents from either intervention group missed 

group sessions a letter detailing session content, session handouts and a 

reminder about the next sessions was sent.    

 

For the individual phone call sessions, the facilitator called at a pre-arranged 

time and parents has 20 minutes to work through a structured process to 

facilitate parent-led problem solving (207).  Parents could re-schedule 

telephone sessions and were provided 2 calls over 10 minutes at the 

scheduled time to utilise the phone sessions.    
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In the P+DA group, participants attended an additional 7 group sessions over 

6 months which focused on intensive lifestyle education (Table 2.2).  Detailed 

written lifestyle resources were developed for these sessions by the thesis 

candidate.  This was provided at each session covering the session content 

and outlining homework tasks.  In the P+DA group, children and siblings 

attended physical activity sessions while parents were in the lifestyle 

sessions.  The lifestyle education sessions were conducted during the after 

school period (4.30-5.30pm).  The children’s activity sessions were facilitated 

by physical activity or education students. 

2.4.5.2 Wait-listed control 

At the time of group allocation, the waitlisted group was provided with the 

same written material developed for the parenting alone group (appendix 2).  

Parents in this group were contacted by phone 3-4 times in 12 months for ~5 

minutes.  Their continued participation in the study was discussed including 

any dissatisfaction with allocation to the wait-listed control group.  The length 

of time until there were eligible to participate in a child weight management 

program was highlighted and general wellbeing of the child discussed.   

Researcher contact with the waitlisted control families was minimized to 

avoid potential placebo effect secondary to therapist contact.    

2.4.5.3 Quality assurance  

Parenting, lifestyle and telephone sessions for all cohorts were delivered by 

the same facilitator (thesis candidate) who had undertaken accredited Triple 

PP

® training through Parenting Victoria.  The thesis candidate also developed 

all parent lifestyle education material and adapted the standard Triple P® 

material so that parenting examples reflected possible nutrition and physical 

activity behaviours.  Intervention content and delivery occurred in a 

standardised, consistent manner between cohorts using facilitator session 

checklists and specific, structured guidelines for both group and telephone 

sessions (appendix 1). Families were provided with standardised handouts of 

all program materials to refer to during and in between sessions.  To avoid 

contamination between P and P+DA, which both received the parenting 

program parenting sessions but had varying focus on the lifestyle material, 

the parenting sessions were delivered separately. 
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2.4.6 Data Collection  

Baseline data collection occurred prior to randomisation with outcome 

measures assessed at intervention completion (6 months) for subjects in the 

study intervention groups and at 12 months after baseline for all subjects.   At 

each data collection point, children and parents attended a 60 to 90 minute 

measurement session between 7.00 and 8.30am.   

 

Parents were instructed that children were to consume no food or fluids 

(except water) from midnight the previous night with fasting status confirmed 

on arrival.  The same procedure was followed at all data collection points 

using a standardised form (appendix 5.2).  Data collection was performed by 

the same trained assessor (100% baseline and 6 months, 93% 12 months) 

who was blinded to group allocation.   Flexible appointment times (eg an 

afternoon appointment without blood collection), home visits and parent-

measured packs (2 packs posted and 1-2 reminder calls made) were utilised 

to maximise follow up at 12 months focusing on anthropometric and 

questionnaire data.  Parents received a letter summarizing their child’s blood 

and anthropometric results and change in weight status at 6 and 12 months.  

Reference ranges and/or relevant study aims were also highlighted.     

2.4.6.1 Demographic information  

At baseline an 18-item demographic questionnaire was completed as part of 

the Child Health Questionnaire (appendix 5.3, refer to section 2.4.6.9).  Items 

covered parent characteristics (gender, age, ethnicity, relationship to child 

and health status), family structure (martial status, number of children in the 

family), child health issues and postcode.  Additional child demographic 

characteristics were collected as part of the information required to determine 

BMI z score (child age and gender).   

 

Socioeconomic status (SES) was assessed using the Socio Economic Index 

for Areas (SEIFA) indices for postcode (223).  SEIFA indices are validated 

measures of geographical SES derived using principle component analysis 

from the 2001 census of population and housing (223).  The SEIFA indices 

consist of 4 related domains; advantage (high scores indicate, high income, 

skilled labour); disadvantage (low scores indicate; low income, education, 
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high unemployment and unskilled labour); economic resources (high scores 

indicate high income, family expenditure, wealth); and education (high scores 

indicate high education and skilled occupation structures) (223).   Indices are 

standardised to have a mean of 1000±100, with 95% of index scores falling 

between 800 and 1200 (223).  SEIFA indices are an appropriate population 

measure of SES but should not be used at the individual level (223). 

2.4.6.2 BMI z score  

Height and weight were measured with children lightly clothed and without 

shoes.  Height to the nearest millimetre was measured with a TrumeterTM 

stadiometer (Manchester, UK) and weight to the nearest 0.1kg with SECATM 

(Hamberg, Germany) or ANDTM FV-150K electronic scales (Thebarton, South 

Australia).  BMI (kg/m2) was calculated as weight in kilograms divided by 

height in metres squared and the subject’s gender and decimal age BMI z-

score calculated using UK reference data  provided as a computer program 

(Child Growth Foundation, London UK) (215).   For categorical analysis, 

subjects were classified as non-overweight, overweight, obese or severely 

obese using BMI age and gender specific cut-points recommended by Cole 

and colleagues (2000) based on BMI z score equivalent to a BMI of <25, 

>25, >30kg/m2 or >40 at age 18 respectively (1, 20) .   

2.4.6.3 Waist circumference z score 

Waist circumference was measured against the skin or over light clothing 

with subjects in a standing position, midway between the tenth rib and the 

iliac crest using a non-elastic flexible tape and recorded to the nearest 

millimetre (224).    Waist circumference was converted to a gender and age-

specific z score using UK reference data (27).  For categorical analysis, 

subjects were classified as centrally overweight or obese if their waist 

measurement exceeded the 91st or 98th percentile (waist circumference z 

scores 1.33 or 2.00) respectively (28). 
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2.4.6.4 Height z score 

The impact of the interventions on growth was assessed.   Height in 

centimetres was converted to a gender-specific height-for age z score using 

EpiInfoTM (Version 3.2.2, CDC, Atlanta, United States).  The CDC 2000 

growth chart reference population was used which is nationally 

representative data from the 1977-1994 US national health surveys (214).  

2.4.6.5 Blood collection and analysis 

Five to 10ml of blood was collected via venipuncture using standard 

procedures and aliquots placed into vacuette tubes as per laboratory protocol 

(FE Sodium Fluoride/EDTA K3 coated for glucose analysis, LH Lithium 

Heparin coated for lipid analysis, Z serum clot activator coated followed by 

plasma extraction for insulin analysis preparation).   

 

Blood analysis occurred within 6-8 hours except for insulin, where plasma 

samples were stored at minus 70°C for up to eight months prior to transfer 

and batch analysis (within 48 hours) in Sydney.  Blood lipid, glucose and 

insulin analyses were undertaken in laboratories participating in the RCPA-

AACB chemical pathology quality assurance program.  Fasting glucose, total 

cholesterol (TC), high density lipoprotein (HDL-C) and triglyceride (TG) were 

determined using a Synchron CX5 Pro analyser (Beckman Coulter Inc, 

Fullerton, USA) in the Division of Laboratory Medicine, Women’s and 

Children’s Hospital, Adelaide.  Low density lipoprotein (LDL) was calculated 

using the Friedewald equation as Cholesterol – (HDL-C + TG/2.2) (225). 

Fasting serum insulin was measured in the Department of Endocrinology 

Royal Prince Alfred Hospital, Sydney by radio-immunoassay using the Linco 

Human Insulin Specific Assay Kit (Linco Research Inc, Missouri USA). 

2.4.6.6 Blood pressure 

Blood pressure was measured on the right arm using a DinamapTM 

automated blood pressure monitor (GE Healthcare UK).  A variety of cuff-

sizes was used (most commonly small-adult) to ensure that the length of the 

bladder completely encircled the arm and the width was at least two-thirds 

the length of the upper arm (226). A single measurement was taken after 

supine rest for 10 minutes following collection of the blood sample (226). 
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2.4.6.7 Defining metabolic syndrome 

Biochemical parameters and blood pressure were converted to categorical 

variables to determine prevalence of cardiovascular risk factors (Table 2.4).  

Metabolic syndrome was defined as the presence of insulin resistance, 

indicated by fasting hyperinsulinaemia and at least two other abnormal 

variables for waist circumference, raised TG, low HDL-C or raised SBP.   

2.4.6.8 Body dissatisfaction 

The Children’s Body Image Scale (CBIS) was developed by Truby and 

colleagues in Australia to assess body size perception and body size 

satisfaction in pre-pubertal 7-12 year olds (227).  Children choose a photo 

image representing their perceived body figure and their desired body figure 

(appendix 5.4).  Body dissatisfaction is calculated as the discrepancy 

between perceived and desired body figure. CBIS validation with 153 7-12 

year old Victorian children (range of BMI) showed high construct validity 

(r=0.47 girls p<0.001 and r=0.51 boys, p<0.001 perceived body figure; r=-

0.64 girls, r=-0.56 boys p<0.001 desired body figure).  There was a moderate 

negative correlation between body dissatisfaction and a validated measure of 

body esteem (r=-0.20 to -0.86, all p<0.05) and for girls above 8 years of age 

the CBIS negatively correlated with measures of disordered eating (r=-0.35 

to -0.45, p<0.05) (227).   

 

Advantages of the CBIS tool to assess body dissatisfaction include, 1) it uses 

a figure rating scale previously shown to be valid and reliable for assessment 

of body image in older children and adolescents, 2) it correlates with tools 

assessing disordered eating and actual BMI, 3) it uses actual photos of 

known BMI across normal variation of BMI in Australia, 4) it is administered in 

a developmentally appropriate manner via an interview process minimising 

reliance on verbal fluency and 5) it consists of only 3 items making it quick 

and simple to administer.  Limitations of the CBIS tool include 1) repeatability 

for this tool has not been assessed (although repeatability has been 

established in similar tools), 2) while the distances between scores are equal, 

these do not equate to equivalent distances between BMI percentiles and 3) 

the CBIS presents a range of BMIs but those at the extremes and therefore 

the BMIs for an overweight population are not extensively represented.   
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This may result in an under-estimation of body dissatisfaction.  However no 

tool assessing body dissatisfaction has been developed or validated 

specifically for use with overweight children. 

Validation for use of the CBIS tool in overweight children  

When the CBIS tool was developed by Truby and colleagues, 2 single-items 

(Do you think your body is too thin/too fat? and Would you like to be a little 

thinner/much fatter?) were used to assess the construct validity of the CBIS 

tool in a community sample (227). These 2 items were included in the CBIS 

interview in the present study at baseline measurements.  This provided a 

means of assessing the construct validity of the CBIS tool in an overweight 

sample.  Construct validity was assessed using Pearson’s correlation to 

compare the CBIS figure scale discrepancy measure of body dissatisfaction 

with the 2 verbal items asking about perceived and desired body image.  

Differences in tool validity by gender and for children less than 8 compared to 

>8 years as performed by Truby et al were also examined (227).   Given that 

the actual BMI of the CBIS figures are known, it was also possible to assess 

the ability to use the CBIS tool for overweight children to estimate or report 

their BMI or body size.  This was examined using Pearson’s correlation to 

compare perceived body size (eg chosen CBIS figure when asked which 

their body most looked like) and actual body size (ie measured BMI 

converted to the percentile range given).   

Administration and scoring 

Children completed the CBIS via a standardised interview process (227).  

Questions were read to children individually in a quiet room without parents 

present.  The interview was structured such that children could clarify 

questions and built in prompts were used to check children understood the 

task and that their answers accurately reflected their feelings.  Following 

adequate time and repeating the question children were able to not answer.  

Children were asked to identify the body figure most like their own (perceived 

body figure) and which figure they would most life to have (desired body 

figure) with the discrepancy between these calculated (perceived-desired 

discrepancy).  As is convention, the nominal data were treated as scale data 

presenting means and standard deviations and parametric statistics were 

used (227).   
   102



2.4.6.9 Health-related quality of life  

Child Health Questionnaire  

The Child Health Questionnaire (CHQ) measuring child HR-QOL was 

developed as part of the Child Health Assessment Project conducted in the 

United States (222).   The CHQ includes 13 child-specific health concepts 

derived from the literature, focus groups and interviews with parents and 

children (222).  It has been established as a reliable, valid and discriminative 

tool in population and clinical samples of children in multiple countries, 

including overweight populations (222).  For children aged 6 to 9 years, the 

CHQ is completed by parents as children are not able to accurately self-

report at this age (appendix 5.3).   

 

At the time of instrument choice, the CHQ was the only measure of child HR-

QOL that had been adapted and validated for use in the Australian setting 

with normative population data available.  The Authorised Australian 

Adaptation CHQ is a 50-item parent report survey (CHQ PF50) with 

responses measured on 4-6-point Likert scales (222).  The CHQ assesses 

parents’ perception of child health, impact on parents and family functioning.  

There are 2 single item scales and 11 multi-item scales (Table 2.5).   

 

Validation in the Australian setting shows high four to six week test-retest 

(ICC 0.47-0.82) and item internal consistency (>88% multi-item scales 

Cronbach alpha greater than 0.4).   The tool shows excellent discriminate 

validity (8/11 multi-item scales correlating perfectly with their own rather than 

other scales) (72, 222, 228).  Tool limitations include 1) significant ceiling 

effects, 2) the summary scores are not valid in the Australian setting and 3) it 

is only a measure of parent perception of child HR-QOL which may vary from 

the child’s perception (72, 222, 228).   
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Administration and scoring 

Parents completed the CHQ PF50 as part of a batch of written 

questionnaires completed by parents at each data collection point (appendix 

5).  Parents were provided with verbal and written instructions for 

standardised completion of the CHQ PF50 with questionnaires checked for 

missing items.  Questionnaires were coded (including recoding and 

recalibration) and scored as per the CHQ Australian Authorised Adapted 

interpretation guide (222).   Raw scores for the 13 scales were transformed 

to range between 0-100 with a higher score indicating better health and 

functioning (Table 2.5) (222).  Summary scores (psychosocial and physical) 

were not calculated as these have been shown to be unreliable and invalid in 

the Australian setting (222).   As proposed by Sawyer and colleagues some 

of the CHQ scales were altered to better reflect the items comprising each 

scale, with similar scale items grouped under sub-headings ‘physical 

functioning, ‘psychological functioning’ and ‘impact on parents and family’ 

(229). 

2.4.6.10 Process evaluation - attendance 

Parents were asked to check off their names upon arrival at sessions with the 

facilitator verifying participant numbers. For the P group there were a total of 

11 sessions with the P+DA group total number of sessions being 18 due to 

the 7 additional sessions they attended for lifestyle education and support 

(Table 2.2).  Program attendance is a rough measure of the dose or intensity 

of exposure to the program.  Attendance may impact on outcomes but is also 

a measure of program acceptability.   

 

Program attendance was arbitrarily categorised to be good if 75% or more of 

sessions were attended, fair if 50-74% of session attended and poor if 

participants attended less than 50% of sessions.  Good attendance at 75% 

attendance was chosen to have enough people in the group to perform the 

per protocol analysis and allowing for real life situation that over 6 months it 

is likely a few sessions would be missed.  Attendance was compared 

between the 2 intervention programs. 
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2.4.6.11 Process evaluation - satisfaction  

Parent satisfaction with the study groups was assessed using an anonymous 

16 item satisfaction questionnaire adapted from Sanders and colleagues 

(appendix 7.5) which has high internal consistency (α=0.96), item total 

correlation (r= 0.66) and inter-item correlations (r=0.30 to 0.87) (230).  

Adaptations for the current study included relating questions to a child weight 

management study rather than a general child behaviour management 

program and the addition of questions relating to lifestyle change and 

perceived barriers to program attendance and implementation.   Parents in 

the two intervention groups completed the same questionnaire with parents 

in the wait-listed control group completing an adapted version focusing on 

satisfaction with study allocation and lifestyle changes made during the wait 

list period.  Likert scale, yes/no and multiple choice responses were entered 

into SPSS and summarised as frequencies.  Open-ended questions were 

coded under appropriate themes and summarised as frequencies.    

2.4.6.12 Impact evaluation – health behaviours 

Changing energy balance or weight via a reduction in energy intake and/or 

increased energy expenditure requires a change in the intermediate health 

behaviours; food intake and physical/sedentary activity.  It is therefore 

important to assess whether changes in health behaviours occurred in line 

with intervention objectives or recommendations, and if so to what degree.  

Food behaviours were assessed using a 54-item parent completed FFQ 

questionnaire developed for this study (appendix 5.3).  It was based on 

assessing intake compared to the intervention objectives (Table 2.1).  

Parents directly estimated intake of the 5 core AGHE food groups (section 2).  

Intake of extras was estimated from the FFQ items in section 1.   

Validation of this tool assessing children’s intake according to the AGHE core 

food groups is detailed in appendix 4.  In summary there was a weak-

moderate correlation between serves of the core food groups (apart from 

vegetables) assessed using the questionnaire or via 4 24 hour food record.  

However parents tended to overestimate food group intake using the 

questionnaire compared to the food records.   
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Activity health behaviours were assessed using a parent report 20-item 

questionnaire with questions relating to both physical and sedentary activity 

(appendix 5.4).  The focus was on key areas covered in the interventions eg 

child’s use and frequency of ‘screen’ appliances such as television and 

computer games, mode of transport to school and how their child spends 

their time after school (Table 2.1).  The activity inventory is not a validated 

tool and aimed to describe how parents perceived they implemented the 

program goals and objectives rather than estimating energy expenditure.   

2.4.6.13 Impact evaluation – parental competency 

Promoting parenting competency, or a parents capacity and confidence to be 

responsible and independent in managing their child’s behaviour is a key 

objective of Triple P used in the study intervention programs (190, 198).  The 

16-item ‘Parenting sense of competency scale’ (PSOC, appendix 7.3) was 

used to assess parents' views of their competence as parents on two 

dimensions; 1) parenting satisfaction (extent of parental frustration, anxiety 

and motivation); and 2) parenting efficacy (problem solving ability and 

capability in the parenting role) (231).   The total score shows a satisfactory 

level of internal consistency (α=0.79) (231).  Normative data is available with 

the values from mothers of 7 to 9 year olds used as they most closely fit the 

profile of the study population (231).   

2.4.6.14 Impact evaluation – parental weight status 

Parental weight status was used as a proxy to assess if the intervention 

objective ‘to take a family approach to child weight management’ was 

achieved.  This was based on the assumption that changes in family lifestyle 

behaviours could be expected to change energy balance in other overweight 

family members (154, 178, 232, 233).   

 

Both parents were requested to attend data collection sessions.  

Measurement of parental height, weight and waist circumference was 

undertaken using the same equipment and protocol detailed for children in 

section 2.4.6.2 and 2.4.6.3.  If a parent was unable to attend the sessions, 

instructions to measure these variables at home were provided.  Parents’ 

weight status was classified by recognized standards of BMI>25kg/m2 

indicating overweight and >30kg/m2 classified as presence of obesity (1). 
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2.5 Data analysis 

2.5.1 Sample size calculation 

Sample size calculation was based on clinical relevance and the impact of 

reduced weight velocity with growth on adiposity levels (details in section 

2.3.5).  The fall in BMI z score reflecting a weight gain of only 50% of that 

expected over 12 months was estimated to be between 0.26 and 0.58 

depending on age, initial degree of overweight and height (Anthea Magarey, 

2002 personal communication).  The standard deviation for BMI z score of 

overweight 6 to 9 year olds (BMI z score <3.0) in the National Nutrition 

Survey was 0.49 (208). A sample size of 28 per group would have 80% 

power to detect a difference in mean BMI z score from baseline of 0.26±0.49, 

assuming no change in the waitlisted children, at two-sided significance level 

0.05.  Drop-out rates in previous child weight management studies have 

ranged between 10-50% (140).   Therefore to accommodate a drop-out rate 

of up to one-third 42 children per study group were sought (N=126). 

2.5.2 Data handling and management 

Data was recorded on standardized forms with subject identification numbers 

and checked for completion.  Data sheets and personal information were 

stored separately in locked filing cabinets.  Data entry and analysis were 

undertaken using SPSS for Windows version 11.5 (SPSS Inc, Chicago).  

Raw data was single input entered with data entry accuracy and outliers 

checked visually using frequency and extreme value analysis and cross 

checking with original data sheets.  Calculation of BMI and BMI z score were 

performed twice.  Computation of categorical variables and final 

questionnaire scores were performed in SPSS.   
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2.5.3 Data Preparation 

2.5.3.1 Data normality 

Baseline data was visually assessed for normality using frequency 

histograms.   Anthropometric, biochemical, blood pressure and PSOC 

measures were considered normal therefore means and standard deviations 

were reported and parametric statistics employed.  Parametric statistics were 

also used for CBIS nominal data as per convention (227).  Health behaviour 

data (dietary and activity data) were not normally distributed, but examination 

of variable residuals found them to be normally distributed.  Therefore 

median and interquartile ranges are given, however the normal residual 

distribution meant that the effects of group and time could be assessed using 

a parametric model (see section 2.5.4.2 below).  Six of the 13 CHQ PF50 

items were skewed to the left, therefore median and interquartile ranges were 

reported.  CHQ item residuals were also not normally distributed and could 

not be made so through log transformation.  Therefore non-parametric 

statistics used for analysis.   

2.5.3.2 Potential covariates  

Potential covariates were identified from the literature and were measured at 

baseline (weight status, growth, gender, parental weight status, ethnicity, 

age, socioeconomic status).  Randomization was used to distribute potential 

covariates evenly between study groups.  Stratification was undertaken by 

gender to ensure equal numbers of boys and girls in each group and by wave 

of recruitment to limit sampling bias. Management of covariates via 

randomisation was checked using two-way Analysis of Variance (study group 

and gender) or Chi Square to test for differences in baseline characteristics 

by treatment group.  For weight change studies it is important to have 

baseline values of the dependent variable included in the statistical model as 

individual variation in response to treatment is influenced by the magnitude of 

weight change and baseline levels (eg initial BMI, BMI z score or height) (24).  

However as discussed in 2.5.4.2 below, individual variation is included in the 

model chosen for analysis, therefore it was not necessary to include baseline 

values for the dependent variable when testing for effects of group or time.   
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2.5.4 Primary analysis 

2.5.4.1 Intention to treat analysis 

Primary analysis was by intention to treat to minimise the risk of a type 1 

error by maintaining randomisation and to maximise generalisability to the 

clinical or health service delivery setting (234, 235).  All subjects were 

included in the analysis according to original group allocation, with no 

subjects excluded from analysis because of false inclusion, poor program 

attendance or missed follow up sessions (235).   To assess potential follow 

up bias, the amount and pattern of missing data was explored using separate 

variance t tests comparing quantitative outcome variable means by presence 

or absence at follow up (235).   Incomplete cases were included in order to 

minimise the risk of a type 1 error, and maintain data variability.  Missing data 

was not imputed as imputed data or complete case analysis leads to 

underestimation of the data variability due to regression to the mean and 

often incorrectly assumes no change in control groups (25).   Management of 

missing data was achieved through use of a statistical model which allowed 

subject data from baseline, 6 and 12 months to be included for analysis 

regardless of whether they attended follow up (see 2.5.4.2 below) (25).   

2.5.4.2 Linear mixed model analysis 

The method of analysis needed to cater for multiple measurements in the 

same individuals and be able to model time trends.  Analysis of repeated 

measures data requires management of; missing data, unequal correlation 

between time points, baseline differences between groups and covariates.  

End point, change scores (ANOVA/ANCOVA) or RM ANOVA are commonly 

used to manage these issues, but all have limitations (Table 2.6) (236, 237).   

Linear mixed model analysis (mixed effects, random coefficients analysis) is 

a hierarchical (2-level) regression model that structures data in a way that 

considers subject and observational structures with the ability to handle both 

the between- and within- subject variability (238).  In the 2-stage model, 

regression co-efficients are initially developed for each individual subject.  

These subject-specific regression co-efficients are then used as random 

outcome variables with estimation and testing for subject and observation 

effects performed using maximum likelihood inference (25, 237).   
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Linear mixed models allow inclusion of subjects with missing values at some 

time points and are preferable to simple imputation methods (eg last 

observation carried forward or complete case analysis).  Linear mixed 

models have equivalent advantages to complex imputation methods, 

maintaining data variability and managing any type of missing data (25, 237).  

Time trends can be modelled (using range of shapes), covariates are 

managed and most importantly linear mixed modelling does not assume 

equal correlation between time points.  Estimations are made on individual 

trends which are assumed to vary, producing an unbiased estimate of 

treatment effect.  Therefore linear mixed modelling meets all the 

requirements for analysis of repeated measures data (Table 2.6) (25, 237).  

Non-normally distributed data can be analysed using linear mixed modelling, 

provided the residuals are normally distributed. Linear mixed modelling has 

also been found to have the best power to detect treatment differences (237).   

 

Potential limitations associated with linear mixed model analysis include 1) 

inclusion of unnecessary covariates may bias the tests and 2) due to 

complexity of the model, assumption violations are harder to assess which 

may lead to erroneous conclusions (238).  Linear mixed model analysis is 

increasingly being used for analysis of repeated measures data.  It was 

documented as the analysis method in 30% of papers analysing repeated 

measured data in the Journal of Psychology,1999-2001 compared to 0% in 

1989 (237).   

 

All data (apart from CHQ items) were found to have normal distribution and 

equality of variance of residuals.  No assumptions were made about the 

covariance pattern (unstructured).  A (full factorial) linear mixed model 

including time, group and their interaction was used to determine whether 

there was a significant time by group effect at 6 and 12 months.  When group 

by time interactions were non-significant, average intervention effects of the 

follow-up period were estimated.  Post hoc analysis was performed on 

significant interaction or main effects terms using the Bonferroni method.   
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2.5.4.3 Non-parametric analysis, CHQ PF50 

No non-parametric equivalent was available which could manage missing 

data, therefore CHQ PF50 analysis was performed using complete cases 

only, n=91.  Mann Whitney or Kruskal Wallis was used to compare 

continuous variables by gender and study group at baseline.  Group effects 

were examined at 6 (Mann Whitney) and 12 (Kruskal-Wallis) months, with 

time effects assessed using multiple t tests stratified for group allocation (with 

Bonferroni corrections made for multiple testing with significant level set at 

p<0.02).  The only exception was for the comparison with normative data 

which is presented as mean (SD) and compared via t test. 

2.5.5 Secondary analysis – per protocol 

Analysis using linear mixed modelling was also performed ‘per protocol’ to 

assess intervention efficacy rather than effectiveness.  For the per protocol 

analysis attendance to program sessions was used as a proxy for 

intervention compliance.  Thirty-seven subjects whose parents attended 

>75% program sessions (18 P, 19 P+DA) and the 36 subjects allocated to 

the wait-listed control group were included in this analysis (n=73).   
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Chapter 3 Primary study results – changes in 

adiposity 

This chapter describes the characteristics of study participants and their flow 

through the study using the Consolidated Standards of Reporting Trials 

(CONSORT) statement (239).  The CONSORT statement was developed to 

facilitate transparent reporting of the design, conduct, analysis and 

interpretation of randomised controlled trials.  The framework facilitates 

consideration of any strengths, weaknesses and potential bias in studies and 

reporting of how these are managed (239).  The anthropometric outcomes 

from the study are then presented.  These include the primary study outcome 

BMI z score as a measure of overall adiposity, and the secondary outcome 

waist z score as a measure of truncal adiposity.  The interaction between 

group (P, P+DA, WLC) and time (0, 6, 12 months) is examined, with main 

effects of group and time examined when the interaction is not significant.   

3.1 Flow of participants through the study 

Forty-two percent of children whose parents enquired about the study, 

completed baseline assessment and underwent group allocation (Figure 3.1).   

3.1.1 Subject enrolment  

Seventy-six of 111 families were recruited via local newspapers, school 

newsletters and television coverage (Table 3.1).   One hundred and fifty-one 

children were excluded from participating in the study at either the phone or 

medical screen based on age (48), weight status (17), pubertal stage (3) and 

medication (1); or they declined to participate secondary to the program not 

being suitable (23), family being too busy (9), not attending baseline (4), 

unhappy with blood collection (2) or other/unknown reasons (44).  There 

were no significant differences between children who did or did not enrol in 

the study by indicators of socioeconomic status (all SEIFA indices p>0.05, 

data not shown), age (enrolled, n=111 8.3±1.2 versus not enrolled, 

n=114/151 8.5±1.9 years, p=0.36) and BMI at screening (n=111, 24.3±2.6 

versus n=69/151, 25.3±4.6kg/m2, p=0.10).  Families who enquired about the 

study were less likely to enrol if their child was male (66/106) than if the child 

was female (43/112, p<0.001). 
   112



3.1.2 Group allocation  

Figure 3.1 shows the number of subjects allocated to each of the three study 

groups. Comparing subject characteristics at baseline with the study 

inclusion and exclusion criteria (see section 2.3.2), 15 false inclusions were 

identified (7 outside weight criteria; 3 over 10 years; 2 receiving medication 

influencing weight; 3 families failed to attend any intervention sessions).  

False inclusions were secondary to changes in subject characteristics 

between study screening and baseline.   

3.1.3 Intervention session and follow up attendance 

Attendance at the intervention program sessions and follow up 

measurements 6 and 12 months after baseline is summarised in Figure 3.1 

(Note.  For simplicity tables and figures only provide total n values at each 

time point.  Readers are referred back to Figure 3.1 for the number of 

subjects analysed at each time point by study group).  Further details on 

program attendance are presented in section 5.2.1.  Eleven families did not 

attend any follow up.  Families were not seen at 6 month follow up due to; 

family too busy (5), research staff unable to contact (7), felt weight was not 

an issue (1), child did not wish to be weighed (3) or family found program 

irrelevant (2).   

 

Twelve month measures were not completed as; program/study irrelevant 

(2), child did not wish to be weighed (3), unable to attend morning follow-up 

session (2), family being too busy (2), family moved interstate (2), 

researchers unable to contact (9).  There were no significant differences 

between those who did and did not attend 12 month measurements by cohort 

(p=0.66), group allocation (p=0.82), gender (p=0.94), mothers weight status 

(p=0.38) and indicators of socioeconomic status (all SEIFA indices p>0.05).  

Those who did not attend 12 month follow up were older at baseline (8.7±0.9 

versus 8.2±1.2 years, p=0.04) and had a higher BMI z score (2.96±0.44 

versus 2.71±0.53, p=0.04) and waist circumference z score (3.54±0.64 

versus 3.14±0.64, p=0.04) than those who did attend.   
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3.2 Participant characteristics at baseline 

3.2.1 Family and sociodemographic characteristics 

The average age of the parent completing the study questionnaires at 

baseline (96% were mothers) was 38.5±0.6 years with 93/111 born in 

Australia.  Eighteen parents were immigrants from the United Kingdom (9), 

other Caucasian populations (7) and Asia (2).  Ten of the 18 parents who had 

migrated to Australia had lived in Australia for more than 20 years.   Eighty-

two/111 mothers (74%) and 64/76 (84%) fathers were classified as 

overweight (BMI>25kg/m2) or obese (BMI>30kg/m2).   

 

Indicators of socioeconomic status and family structure are shown in Table 

3.2.  The mean values of study participants for SEIFA indices of economic 

advantage and resources were between the South Australian 50-75th 

percentiles, with the study population mean education index at the 75th 

percentile (223).  The median size of study families was 2 (IQR 2; 3) children. 

Female subjects were more likely to come from single parent families (34% 

girls versus 15% boys, p=0.04) but this did not differ by group allocation.  

There were no differences at baseline by child gender or study group for 

parental age, SEIFA indices or number of children per family. 

3.2.2 Child characteristics  

Child characteristics and differences by gender at baseline are shown in 

Table 3.3.  The majority of subjects were female, over eight years of age 

(75/111) and obese.  There were no significant differences by group 

allocation for any baseline demographic characteristic or potential covariate 

by group allocation including age (p=0.33), anthropometric variables (height z 

score p=0.08; BMI z score p=0.62; waist z score p=0.95) and socioeconomic 

status (all SEIFA indices, p=>0.80). 
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3.2.3 Characteristics by recruitment cohort and study site 

Subject recruitment and randomisation was conducted over 4 cohorts each 

with its own randomisation schedule.  The intervention programs were run 

twice at each study site.  Cohorts 1 and 3 were recruited to and received the 

intervention at Flinders Medical Centre.  Cohorts 2 and 4 participated in the 

study at the Women’s and Children’s Hospital (details in section 2.4.1).  

Table 3.4 shows baseline anthropometry, socioeconomic status and family 

characteristics by study site.  There was no significant difference in parents 

marital status by study site (p=0.18).   

 

There were no significant differences in children’s age (p=0.44), height z 

score (p=0.35), BMI z score (p=0.17), waist z score (p=0.61) or parental BMI 

(p=0.09 mother, p=0.26 father) by study cohort.  There were significant 

differences by cohort for parent’s age (cohort 4 34.3±8.6 years compared to 

cohort 1 41.3±4.1 years, p<0.01 and cohort 3 39.1±6.4 years, p=0.02).  

Indicators of socioeconomic status were significantly lower for families in 

cohort 2 versus cohort 3 (advantage 971±78 versus 1026±73, p=0.02; 

disadvantage 982±94 versus 1042±62, p=0.02; resources 963±62 versus 

1004±55, p=0.03; and education 976±81 versus 1031±78, p=0.02).  However 

as shown in sections 3.2.1 and 3.2.2, randomisation stratified for recruitment 

cohort resulted in no significant differences in baseline subject characteristics 

by study group. 

3.3 Primary study outcome – overall adiposity 

3.3.1 BMI z score by intention to treat analysis 

Table 3.5 shows the mean±SD for weight, BMI and BMI z scores by study 

group at baseline, 6 (end of intervention) and 12 months after commencing 

the study.  Analysis for differences by group and over time were performed 

on BMI z score as a height, age and gender adjusted measure of overall 

adiposity (refer to section 1.2.2).  Over 12 months the mean BMI z score 

reduced by 9% (range -85 to +18%) in the P+DA group, 6% (range -48 to 

+49%) in the parenting alone group and 5% (range -78 to 16%) in WLC 

group.  

   115



However the model for the group by time interaction was not significant 

(p=0.76).  This indicates that the reductions in BMI z score over time were 

not statistically significantly different between the study groups (Figure 3.2).  

The mean difference in BMI z score for all study subjects was lower at 6 (-

0.14, CI -0.03;-0.25, p=0.01) and 12 months (-0.18, CI -0.07;-0.29, p<0.01) 

compared to baseline but not significantly different at 12 compared to 6 

months (-0.03, CI -0.15 to +0.09, p=1.0).  

 

Forty-eight percent of children waitlisted for intervention (WLC) increased 

their BMI z score over 12 months compared with 24% and 19% in the P and 

P+DA groups respectively (Table 3.5, p=0.03).  Two children (1 each from 

P+DA and WLC) shifted from overweight to non-overweight over 12 months. 

There was a decrease in the percent of obese children but this was not 

significantly different between time points or study groups (Table 3.6).  

3.3.2 BMI z score by gender  

There was a different pattern for BMI z score over time between boys and 

girls by group allocation (Figure 3.3).  The interaction between time and 

group with gender as a covariate was significant (p=0.04).  However posthoc 

analysis of this significant interaction was not performed due to power 

limitations given there were less than 13 boys in each study group at 12 

months follow up (Figure 3.1). 

3.3.3 BMI z score by per protocol analysis 

Overall significance of the results obtained by intention to treat analysis 

(section 3.3.1) did not change when a completers or ‘per protocol’ criteria 

was used (ie families attending >75% of program sessions, Table 3.7, see 

section 2.5.5).    
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3.4 Truncal adiposity 

3.4.1 Waist circumference z score by intention to treat analysis 

Table 3.8 shows mean waist circumference and waist circumference z scores 

at baseline, 6 months (end of intervention) and 12 months after commencing 

the study.  Waist circumference z score was a secondary outcome and is an 

age and gender adjusted measure of truncal adiposity.  Waist circumference 

z score was significantly different between boys and girls at baseline (Table 

3.3), so gender was entered as a covariate.  There was a significant 

interaction for group by time with gender (p=0.03, Figure 3.4) and for group 

by time (p=0.02).  The main effects of group, time and gender are not 

presented as post hoc analysis was performed on the significant interaction 

term group by time (without gender given the limited number of boys per 

group at 12 months).    

 

Waist circumference z score was significantly lower at 12 months compared 

to baseline in both intervention groups (P+DA and P), but not WLC (Table 

3.8).  Waist circumference z score was also significantly lower at 12 versus 6 

months for the P+DA group only (Table 3.8).  At 12 months the mean 

difference in waist circumference z score was -0.32 (CI +0.12; -0.76) P+DA 

versus WLC, -0.19 (CI +0.24; -0.63) P versus WLC and -0.13 (+0.31; -0.57) 

P+DA versus P (all p>0.05). 

3.4.2 Waist circumference and waist circumference z score by per 
protocol analysis 

Overall significance of the results obtained by intention to treat analysis 

(section 2.5.5) did not change when a completers or ‘per protocol’ criteria 

was used (ie families attending >75% of program sessions, Table 3.9).    
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3.5 Discussion 

This chapter described the study sample, their flow through the study and 

anthropometric results at baseline, 6 and 12 months.  Subject’s parents 

participated in one of two 6-month interventions (parenting alone or parenting 

plus intensive lifestyle education) or were waitlisted for intervention for 12 

months.  Both intervention programs were compared to waitlisting and a 

comparison between the two interventions was also undertaken.  This was to 

determine the effectiveness of the family-focused child weight management 

interventions compared to no intervention, and to explore the relative 

importance (or interdependence of) lifestyle education versus parent-led child 

behaviour modification (see hypotheses section 1.8.3).  The primary study 

outcome was BMI z score as an age, gender and height-adjusted measure of 

overall adiposity (19, 23).   Waist circumference z score was a secondary 

outcome and is an age and gender-adjusted measure of truncal adiposity 

(19). 

3.5.1 Key findings 

BMI z score was lower in all study groups at both 6 and 12 months compared 

to baseline when analysed in an intention to treat analysis.  The 12 month 

reduction in BMI z score was similar between the parenting alone and wait 

listed control groups (average ~5%).  The parenting plus intensive lifestyle 

eduction group had an average 10% reduction in BMI z score over 12 

months, but this was not statistically significant compared to the parenting 

alone or 12 month waitlisted groups.  However significantly more children in 

both intervention groups maintained or reduced BMI z score (22% parenting 

alone, 25% parenting plus lifestyle education) over 12 months compared to 

subjects waitlisted for intervention (16%).  There were no significant changes 

in BMI z score between 6 and 12 months in any study group.  This suggests 

that the reductions achieved during treatment, while not improved, were 

sustained in the 6 months following treatment (ie therapist contact had 

ceased).   
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For truncal, rather than overall adiposity, there was a significant reduction 

between baseline and 12 months for the parenting alone and parenting plus 

lifestyle education groups.  This was not observed in the waitlisted group.  

There was also a significant reduction in truncal adiposity in the parenting 

plus lifestyle education group between 6 and 12 months, which was not 

observed in either the parenting alone or waitlisted study groups.  The 

reductions in truncal adiposity were greater than the reductions in overall 

adiposity and sustained beyond the 6 month treatment phase.  The further 

reductions in waist circumference z score between 6 and 12 months in the 

parenting plus lifestyle education group indicates the potential of the program 

to have treatment or maintenance reach beyond its 6 month duration. 

 

Clear interpretation of the results in order to accept or reject the study 

hypothesis is complicated by the lack of between group differences 

secondary to the reductions in the wait listed group.  This was not expected 

and may have affected study power (discussed further in section 3.5.3).  

While not statistically significant, there does appear to be a consistent pattern 

in the overall, and particularly truncal, adiposity results suggesting that 

parenting plus lifestyle education is an effective child weight management 

intervention compared to waitlisting for intervention for 12 months ie no 

intervention.  This conclusion is supported by the change in BMI z score 

observed in the parenting plus lifestyle education group (-0.24±0.43) which 

was similar to the estimated change, reflecting a clinically relevant change in 

overall adiposity over 12 months (discussed further in section 3.5.3).  Results 

also suggest that the parenting plus lifestyle education intervention may be 

more effective than the parenting alone intervention, which does not 

consistently appear to be more effective that waitlisting for intervention. 
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Child weight management studies to date have tended to use percent 

overweight (weight for height) to assess changes in overall adiposity and 

truncal adiposity is not assessed.  However, expression of overall adiposity 

using BMI z score or %BMI (% difference from median BMI) are the preferred 

methods for assessing adiposity change as they are height, age, gender-

adjusted and relatively stable over time (23).  BMI z score was used as the 

measure of overall adiposity in this study and therefore only limited 

comparisons to the current literature can be drawn. 

 

Two 12 month RCTs from the same group have evaluated a child-focused 

family behavioural therapy weight management intervention in 8-12 year olds 

(147, 185).  Initial BMI z scores (calculated from a US not UK reference 

population) were similar to the sample in the present study (~2.7±0.9) with 

the 12 month difference in BMI z score -0.6±0.6 to -1.3 (no SD given) (147, 

185).  Only one other study has used an intervention model similar to that in 

the present study ie parent-led and family focused (165).  In this Israeli study, 

the 12 month change in percent overweight (percent over 50th centile for 

weight) in the parent-led group was 39% (15% points) (161).  So while 

difficult to compare, the reductions in overall adiposity in the present study 

(0.12±0.47-0.24±0.43, 5-10%) appear to be moderate compared to either 

child-focused or parent-led interventions used in other studies.  However the 

present study was conducted ‘intention to treat’, reflecting ‘real life’ service 

delivery, whereas the literature discussed here was analysed ‘complete 

cases’ only (3-23% drop out), which may overestimate treatment effect (234). 

 

Only one published study has assessed changes in truncal adiposity.  

Conducted in the UK (n=11, 7-11 year olds, no concurrent control), this study 

piloted a 3 month comprehensive (mind, exercise, nutrition and diet) weight 

management program (240).  There was a significant reduction in waist 

circumference between baseline and 6 months follow up (3.4±2cm, paired t 

test p<0.05) (240).  At baseline the waist circumference z score was 1.9 

(range 0.4-3.0) which is lower than for children in the present study.  

However, no comparisons can be drawn between this and the present study 

as waist circumference z scores were not analysed at 6 months. 
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BMI and waist circumference z score results were not altered when analysis 

was performed ‘per protocol’ using >75% attendance to interventions 

sessions as the proxy adherence measure.  There are two conclusions that 

may be drawn from the observed similarity between the adiposity reductions 

by the ‘intention to treat’ and ‘per protocol’.  Firstly, results seen may not be 

related to participation in the child weight management program, occurring by 

chance or external influences.  Secondly the results (lack of a difference to 

no intervention) may be influenced by intervention bias (eg poor intervention 

adherence) which will be discussed further in chapter 5. 

3.5.2 Gender differences 

For both BMI and waist circumference z score, there was a significant 

interaction between group, time and gender.  This indicates that the pattern 

of adiposity change over time and/or between study groups was different for 

boys and girls.  Boys appeared to have a greater reductions in both overall 

and truncal adiposity over time, with these reductions only observed in the 

intervention groups (parenting plus lifestyle education greater than parenting 

alone).  For boys in the waitlisted group, BMI and waist circumference z 

scores were stable or increased over time.  This was the pattern expected in 

the waitlisted group, and was used in the sample size calculation (refer to 

section 3.5.3).  However, sample size calculations were not sufficient to 

adequately power sub-analysis by gender so no post-hoc analysis of this 

interaction between group, time and gender were performed.   

 

The different pattern between boys and girls was not expected, primarily as 

sub-analysis by gender has not been reported in the current literature base 

until after children pass through puberty.  Differences in body composition 

between boys and girls are managed through methods such as those used in 

this study, randomisation stratification for gender.  Only one study could be 

identified that has examined gender differences (241).   Fifty-six children 

were randomised to interventions which had equal dietary (TLD) and 

behavioural/family support components, but varied in their activity 

components focusing on increasing activity (15 boys, 14 girls), or increasing 

activity and decreasing sedentary activity (14 boys, 13 girls) (241).   
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Boys were observed to have better reductions in percent overweight than 

girls in the combined group (-16 versus -1% points respectively, p<0.05), but 

not the increased activity only group.  The authors explained these 

differences by suggesting that boys were more motivated to undertake 

physical activity and greater family compliance in families of boys.  The effect 

of gender was not found to independently predict outcome and the authors 

propose that this was due to the higher motivation and compliance in families 

of boys moderating the gender effect observed (241). 

 

The gender differences observed in the present study may be due to 

environmental or compliance differences by gender.  However physiological 

gender differences may also play a role.  Boys had a higher degree of truncal 

adiposity than girls at baseline which may influence their response to 

intervention.  Secondly, recent data suggest that the increase in truncal 

adiposity, in Australian children in increasing more rapidly for girls than boys 

(242).  There may be gender differences in the response to environmental 

influences promoting overweight making it harder for girls to reverse this 

trend.  Study power limitations and outcome sensitivity may have also played 

a role.  Overall, these gender differences are a unique observation, largely 

unexplored in the current literature.  It appears that as for adults, males and 

females respond differently to interventions, with analysis or even 

interventions needing to be tailored for these differences even prior to 

puberty in children.   

3.5.3 Study power and clinical relevance  

The mean difference in BMI z score between 12 months and baseline for the 

parenting plus lifestyle intervention was 0.24±0.43.  This result is similar to 

the difference used in the study sample size calculation (0.26±0.49) which 

was based on a clinically relevant change (a 50% increase in weight of that 

expected) (refer to section 2.5.1).  While significance testing was not 

performed on raw weight (as it is unadjusted for height, age and gender), 

weight appeared stable at 6 months in the parenting plus lifestyle group and 

the 12 month increase tended to be lower than that observed in the parenting 

alone or waitlisted groups.  This is of clinical relevance as they demonstrate 

   122



that the goals commonly used in the clinical setting for child weight 

management were achieved in the parenting plus lifestyle group (15).  

The lack of a statistically significant difference between study groups may 

have a number of explanations.  The interventions may be no more effective 

than no intervention and/or the proposed clinically relevant expectation of 

only 50% weight gain for child weight management may be inappropriate 

(under-estimated).  Based on the current literature, effective treatment in 

overweight and obese children may be expected to achieve a 10-30% point 

reduction in percent overweight in 12 months (refer to chapter 1) (141, 162)).  

Therefore in obese children, weight maintenance, or even weight loss, may 

be necessary.  While, adiposity changes using only a reduction in weight 

trajectory may be theoretically appropriate, it may be difficult to maintain this 

long term perhaps secondary to a limited window of opportunity for treatment.   

 
A final explanation is that the sample size calculation did not account for the 

observed reduction in BMI z score in the control group indicating the 

possibility of a type II error.   It was reasonable to anticipate no change or 

even an increase in adiposity in the wait listed group as previous studies 

using a wait listed control have observed a 4-6% point increase in percent 

overweight over 12 months (149, 155, 187).  Additionally, longitudinal 

Australian data have shown only a 4% rate of spontaneous resolution of 

overweight (34).  The reduction in adiposity in the control group in this study 

may be explained by 1) the lack of services for overweight in Adelaide, 2) 

increased media coverage of this child health issue during the course of the 

study, and/or 3) high motivation levels in study volunteers.  These factors, 

together with provision of brief written lifestyle information may have been 

sufficient to facilitate a non-significant reduction in adiposity over 12 months.  

This highlights that the waitlisted group was not a true ‘no intervention’ 

control despite efforts to limit intervention and therapist contact in this group.  

The results of this study highlight the difficulty and ethical issues of having 

true a ‘no intervention’ group in this area of research with 82% of children in 

WLC increasing BMI z score over 12 months.   
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3.5.4 Potential bias 

Subjects were recruited via multiple state-wide, community (non-clinical)-

focused methods.  There were no differences between children who did or 

did not enrol in the study apart from gender.  Perhaps not surprisingly, the 

majority of children were from ‘high risk’ families in terms of parental weight 

status.  Nearly three-quarters of mothers and over 80% of fathers were 

classified as overweight or obese.  Families were otherwise similar to the 

population from which they were drawn.  The majority were Caucasian and 

middle-upper class, with study population indicators of socioeconomic status 

similar to the standardised means by postcode in South Australia.  The 111 

children who completed baseline measures were mainly female (63%), 

obese (79%) and over 8 years of age (68%).  Girls were more likely to be 

enrolled into the study than boys, perhaps indicating a source of selection 

bias secondary to cultural gender body image attitudes.  However potential 

selection bias was effectively managed via random group allocation.   

 

Children were recruited into the study over a 12 month period, targeting 

various areas of Adelaide within 10 km of the 2 intervention sites.  The type 

of family recruited into the study did not change over the course (cohort) of 

recruitment.  Children who participated in the study at the Women’s and 

Children’s hospital had a higher BMI z score, younger parents and lower 

scores for SES indicators than children undertaking the study through 

Flinders Medical Centre.  However, there were no other differences in child 

age, height, waist circumference z score or parental BMI between study sites 

at baseline.  Potential site bias was effectively minimised at the study design 

rather than analysis stage through use of separate allocation schedules by 

recruitment cohort (and therefore study site). 
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At baseline, there were no differences in parental, family or SES 

characteristics by child gender, apart from girls who were more likely to come 

from single-parent families.  Boys were older, taller and heavier than girls.  

However after adjustment for height, age and gender BMI z score did not 

differ by child gender.  Boys did have a higher degree of truncal adiposity 

even after adjustment for age and gender.  Gender differences were 

minimised through study group allocation stratified for gender.  There were 

no significant differences between study groups for any child, parental or 

family characteristics indicating randomization (stratified for gender and 

recruitment cohort) was successful in distributing potential confounders 

evenly between study groups (no allocation bias). 

 

Follow up rates were 76% at 6 months.  Eighty-two percent of the original 

111 children recruited into the study were measured at 12 months.  Drop out 

was even between the study groups.  Twelve month drop out (18%) lies in 

the mid-range of drop out rates (10-50%) observed in other 12 month 

duration RCTs in the area of treatment of child overweight (140).  Older 

children with a higher BMI and waist circumference z score were more likely 

not to attend 12 month measurements.  While there did not appear to be any 

follow up bias, the pattern of drop out may have implications for study 

generalisability.     

 

As the number of children failing to attend follow up measurements did not 

differ by group allocation, any potential bias is consistent across study groups 

and would not have affected between group differences observed.  However 

children dropping out of the study at 6 and 12 months follow up were more 

overweight than children attending follow up, regardless of study group (refer 

to section 3.1.3).  This has implications when interpreting changes observed 

over time.  It makes is difficult to differentiate whether outcomes changes 

within study groups over time are true effects, or whether it in part reflects the 

more overweight or obese children dropping out of the study.  Therefore, 

study results should be interpreted with caution given that more overweight 

children dropped out of the study which may be one factor influencing the 

outcomes changes observed within study groups over time. 
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3.5.5 Conclusion 

Randomisation managed potential bias increasing the confidence of the 

study findings.  There was a tendency for 1) overweight girls, children over 8 

years of age and middle-class, overweight families to volunteer for the study, 

2) older and heavier children to drop out of the study and 3) a difference in 

the results observed for boys and girls.  This may have implications for study 

generalisability.  Younger children, particularly boys, who are overweight 

rather than obese may find the parent-led, family focused chid weight 

management program evaluated in this study most useful.  The families in 

this study were generally medium to high SES and therefore generalisability 

of this approach to lower SES groups is unknown.  However the program is 

applicable to use in families where parents are overweight, important given 

parental weight status is a significant risk factor for child weight status. 

Based on the adiposity results, parenting plus intensive lifestyle education is 

an effective weight management intervention for pre-pubertal 6-9 year olds, 

particularly for boys.  Changes approximated clinically relevant difference in 

overall adiposity and reductions in truncal adiposity were also favourable.  

Effectiveness appears better than waitlisting for intervention for 12 months 

(no intervention) and the parenting alone intervention which did not have 

consistent differences in results across outcomes.  These results favour the 

thesis hypothesis and also suggest that lifestyle education enhances use of 

behaviour modification/family support delivered using parenting skills training.   

In chapter 4, the changes in metabolic health and psychosocial indicators 

following participation in a parent-led, family focused child weight 

management program are examined to broaden the definition of intervention 

effectiveness.  
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Chapter 4 Secondary study results - growth, 

metabolic profile and psychosocial health 

The study definition of program effectiveness encompassed reductions in 

adiposity together with normal growth and stable or improved metabolic, 

psychosocial and overall health (refer to section 2.3.3).  This chapter 

presents these broader non-adiposity child health outcomes assessed prior 

to and following parent participation in the interventions (P or P+DA), or 

being wait listed for intervention for 12 months (WLC).  Given the limited data 

in young children, the prevalence of each health consequence is described 

for this sample of overweight 6-9 year old pre-pubertal children, where 

possible drawing comparison with a non-overweight community sample.  

Height z score, metabolic risk factors, body dissatisfaction and health-related 

quality of life are examined.  The interaction between group (P, P+DA, WLC) 

and time (0, 6, 12 months) is examined, with main effects of group and time 

examined when the interaction is not significant.   

4.1 Growth  

Table 4.1 shows children’s height and height z score at baseline, 6 and 12 

months after commencing the study.  The average increase in height over 12 

months for all subjects was 6.5±1.3cm (p<0.01) and this was not significantly 

different between study groups (p=0.84).  There was no significant group by 

time interaction (p=0.39) or main effect of group (p=0.10) for height z score.  

This indicates that the increase in height z score over time (p<0.01) did not 

differ between study groups.  

 

Post hoc analysis of the main effect time (regardless of study group) 

indicates that the mean height of the study sample increased more than that 

of the US reference population.  This was observed at both 6 months (mean 

increase in height z score from baseline 0.16, CI 0.01; 0.31, p=0.03) and 12 

months (mean increase in height z score 0.08, CI 0.02; 0.14 p<0.01).  The 

decrease in height z score between 6 and 12 months was not significant 

(0.08, CI -0.24; +0.07, p=0.62). 
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4.2 Metabolic profile 

4.2.1 Metabolic data available for analysis 

Table 4.2 shows the number of subjects providing a blood sample and hence 

n values for metabolic outcomes at baseline, 6 and 12 months.  For 

simplicity, tables and figures provide total n values at each time point.  

Readers are referred to table 4.2 for the number of subjects analysed by 

study group (ie analysis was not by intention to treat principles).  The majority 

of missing data was due to non-attendance at measurement sessions (n=18 

6 months, n=19 12 months).  Other reasons for missing data were; declining 

blood collection/blood pressure measurement, unable to obtain fasting blood 

sample or complete analysis.  Metabolic syndrome could only be assessed for 

the children with complete metabolic variable data (101/111 baseline, 50/57 6 

months, 71/91 12 months). 

4.2.2 Baseline metabolic profile 

The mean±SD and prevalence of elevated metabolic risk factors for all 

subjects at baseline are shown in Table 4.3.  Thirty-nine/101 children (39%) 

were classified with Metabolic Syndrome at baseline (defined as the 

presence of fasting hyperinsulinaemia and at least 2 other metabolic risk 

factors, see section 2.4.6.7).  HDL-C was the only metabolic variable that 

was different at baseline by gender (1.4±0.2 boys versus 1.3±0.2mmol/L 

girls, p<0.01.  Other gender data not shown).  There were no significant 

differences at baseline by study group for fasting TC (p=0.53), LDL-C 

(p=0.71), HDL-C (p=0.89), TG (p=0.14) glucose (p=0.75), insulin (p=0.94), 

SBP (p=0.12) or DBP (p=0.69). 

4.2.3 Lipids over time by study group 

Table 4.4 shows the changes in lipid profile by study group with no significant 

group by time interaction for any variable.  There was a significant increase 

between baseline and 12 months baseline for TC (mean difference 0.16 CI 

0.04: 0.28mmol/L, p<0.01), LDL-C (mean difference 0.20 CI 0.09; 0.32, 

p<0.01) and HDL-C (mean difference -0.06 CI -0.11; 0.00) (Table 4.4 and 

Figure 4.1).    Assessment of the main effects found that TG levels did not 

change over time (p=0.98) or differ between study groups at any time point 

(p=0.74).   
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4.2.4 Blood pressure over time by study group 

Table 4.5 shows the mean±SD for systolic and diastolic blood pressure at 

baseline and 6 and 12 months after commencing the study by intervention 

group.  DBP significantly increased between baseline and six months (Figure 

4.2) but this was not significantly different between study groups (interaction 

group by time, p=0.82). 

4.2.5 Endocrine outcomes over time by study group 

Table 4.6 shows the mean±SD for fasting glucose and insulin at baseline and 

6 and 12 months after commencing the study by intervention group.  There 

was no group by time interaction for fasting glucose and fasting insulin, both 

of which did not change over time or differ between study groups.  

4.2.6 Prevalence of metabolic risk factors and metabolic syndrome   
12 months after commencing the study 

Prevalence of metabolic risk factors for children 12 months after commencing 

a child weight management study are shown in Table 4.3.  Thirty/71 children 

(42%) were classified as having metabolic syndrome at 12 month follow up.  

The number of children with metabolic risk factors or metabolic syndrome did 

not change significantly during the study or differ between study groups. 

4.3 Body size dissatisfaction  

4.3.1 Validation of the children’s body image scale (CBIS) in 
overweight children  

The CBIS tool was developed in Australia for use in pre-pubertal 7-12 year 

olds as a tool to measure child-reported body size perception and body size 

dissatisfaction (see section 2.4.6.8).  Children are asked to identify a gender-

specific body figure (representing a known BMI category) which firstly looks 

like them (perceived body figure) and secondly represents what they wish to 

look like (desired body figure).  The discrepancy between the two figures 

chosen ranges from zero (ie satisfied with body figure) to +/- 6 (degree of 

body dissatisfaction).  The CBIS tool was used to assess body size 

dissatisfaction, but given this was the first time the tool was used in an 

overweight sample, its overall validity in this population was examined. 
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4.3.1.1 Body size perception 

The correlation between measured and perceived body figure was r=0.20 

(p=0.04).  The correlation was stronger in girls (n=71, r=0.25, p=0.04) than 

boys (n=40, r=0.15, p=0.35).  The discrepancy between measured and 

perceived body figure ranged from -2 to 4 (mean±SD, 1.2±1.2).  This was 

lower in boys than girls (0.9±1.2 boys versus 1.4±1.2 girls, p=0.01) but did 

not differ between younger versus older children (p=0.84).     

4.3.1.2 Construct validity for body size dissatisfaction 

The CBIS body satisfaction item was positively correlated with a single item 

asking about perceived body image (r=0.29, p<=0.01) and negatively 

correlated with a single item asking about desired body image (r=-0.39, 

p<0.01).  This indicates that as body dissatisfaction assessed using the CBIS 

tool increases, the perceived body image is heavier and the desired body 

image is thinner.  Table 4.7 shows the correlation between the CBIS body 

satisfaction item and the two single body image validation items for boys and 

girls.  

4.3.2 Body size dissatisfaction of study children at study baseline   

Table 4.8 shows perceived, desired and perceived-desired body figure 

discrepancy for boys and girls at baseline.  Study children were significantly 

more dissatisfied with their body size than a community sample (n=310, 7-12 

year old Victorian school students) (227).  The study sample had a 

significantly higher perceived body figure compared to the community 

sample, in keeping with their weight status.  However the mean desired body 

figure of study children was not significantly different to that of the community 

sample.   

 

At baseline, 1 child indicated that their desired body figure was larger than, 

and 6 indicated their desired body figure was equal to their perceived body 

figure.  The remaining 103 children (94%) indicated their desired body figure 

was lower than their perceived body figure.  The mean discrepancy between 

perceived and desired body figure was 2.5±1.4.  There was no difference in 

body size dissatisfaction at baseline by child gender (Table 4.8, p=0.86) or 

study group (Table 4.9, p=0.92). 
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Forty-eight/110 children (44%) indicated they were not happy with how their 

body looked at baseline.  Their weight (18) and stomach (13) were the most 

commonly reported disliked body features.  Seventy-eight children (71%) 

indicated that they had previously tried to lose weight.  Forty-six reported 

using dietary means (16 ‘eating healthy’, 12 ‘eating less’ 10 ‘a diet’) and 28 

reporting using increased activity.   

4.3.3 Body size satisfaction by time and study intervention group 

Table 4.9 shows the mean±SD body size dissatisfaction at 6 and 12 months 

of the study by group allocation.  The reductions in body size dissatisfaction 

observed over time did not differ by study group (group by time interaction, 

p=0.45).  Study subjects were significantly less dissatisfied with their bodies 

at 12 months compared to baseline (mean difference -0.5, p<0.01).     

4.4 Parent reported health-related quality of life (HR-QOL) 

4.4.1 Baseline HR-QOL  

Table 4.10 shows the mean±SD for 12 domains of HR-QOL assessed at 

baseline using the parent-report Child Health Questionnaire (refer to section 

2.4.6.9).  For all HR-QOL domains a higher CHQ score (possible range of 0-

100) indicates better parent perceived child HR-QOL (refer to table 2.5). 

Scores for all domains of HR-QOL were lower in the study sample compared 

to a representative Australian community sample (n=2406 5-10 year olds 

from Victorian schools) (228).  Children aged 6-7 years at baseline of the 

study scored significantly lower on 3 HR-QOL domains compared to a 

community sample (two under psychosocial functioning, one under family 

functioning, Table 4.10).  Children aged 8-10 years scored significantly lower 

on 8 CHQ items (3 under psychosocial functioning, 3 under family 

functioning, 2 under physical functioning, Table 4.10).  Self esteem was 

significantly lower in study subjects than the community sample in both age 

groups (Table 4.10). 
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There were few baseline differences in HR-QOL by gender with only 2/13 

items significantly different between boys and girls.  According to parent 

report, boys were perceived to have more behaviour problems than girls 

(median [IQR], 56 [48:79] boys versus 70 [64:81] girls, p <0.01) and more 

emotional problems (median [IQR], 50 [35:73] versus 67 [50:83], p <0.01).  

There were no significant differences at baseline between study groups for 

any of the 13 domains of HR-QOL (Table 4.11, p>0.05 for all items). 

4.4.2 HR-QOL between groups at 6 and 12 months  

Table 4.11 shows the median and interquartile range parent-reported HR-

QOL items at 6 and 12 months by study group.  At 6 months there were no 

significant differences for any indicator of HR-QOL between study groups.  At 

12 months self esteem was significantly higher in both intervention groups 

compared to the concurrent control group, but there was no difference 

between P+DA and P (Table 4.11).  Parent perceived overall child health 

compared to one year ago was also significantly increased in both 

intervention groups (median [IQR], P+DA 75[50:75], P 50[50:75]) compared 

to no intervention (50 [50:50], p=0.02) but not compared to each other.  

4.4.3 HR-QOL over time 

Between baseline and 6 months, there were significant increases in scores 

for items relating to emotional problems (p=0.001), global health perceptions 

(p=0.02) and emotional impact on parents (p=0.001) for the P+DA group and 

emotional problems (p<0.001) and self esteem (p=0.02) for the P group 

(Table 4.11).  There were no significant changes between baseline and 6 

months for the waitlisted control group (Table 4.11). 

 

At 12 months, all the items that were significantly higher at 6 months for the 

P+DA group were significantly higher at 12 months compared to baseline.  

Additionally, self esteem (p<0.01), role/social activities limited by physical 

health (p=0.03), role/social activities limited by emotional health (p=0.03), 

behaviour problems (p=0.01) and impact on family activities (p=0.001) and 

were significantly increased at 12 months compared to baseline (Table 4.11).  

Parent perceived child’s health compared to 1 year ago was also significantly 

higher (50 50; 50 baseline; 50 75; 75 12 months, p<0.02).    
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The increase in scores for the P group relating to emotional problems and 

self esteem were statistically higher at 12 months compared to baseline, with 

emotional impact on parents (p<0.01) and family cohesion (p=0.01) also 

increased compared to baseline.  For the WLC group the only significant 

change at any time point was an increase in the emotional problems item 

(p<0.01) at 12 months compared to baseline. 

4.5 Discussion 

Overweight, as defined by the WHO, is the accumulation of adipose tissue to 

the point where health is affected (1).  Therefore, the effectiveness of a child 

weight management intervention should encompass not only a reduction in 

adiposity, but also a reversal of associated health consequences.  Despite 

this, the improvements in health associated with, or independent of, adiposity 

changes following weight management in children are rarely assessed (140).  

This chapter presented the non-weight outcomes assessed to determine the 

broad effectiveness of a parent-led, family-focused weight management 

program for 6-9 year old pre-pubertal children.  Two interventions (parenting 

with or without intensive lifestyle education) were compared to intervention 

waitlisting.  The objective of either intervention was to facilitate improvements 

in metabolic, psychosocial and overall health, or at a minimum maintain 

baseline levels (ie do no harm).   

4.5.1 Growth 

Height and height z score increased between baseline, 6 and 12 months in 

all groups.  This indicates the pattern of growth for children in the study 

intervention groups (ie undergoing intervention aiming to moderate energy 

intake) was equivalent to that observed in overweight children waitlisted for 

intervention.  Impaired growth has been documented in child weight 

management studies that use significant energy restriction (<40kcal/kg/d) or 

non-conventional therapies such as protein sparing modified fasts (700-

900kcal/day) (142, 163).  However, when moderate restriction (900-

1200kcal/day, (243)) or non-restricted (>65kcal/kg/d, (142)) energy 

moderation is used, growth rates are not impaired.  Growth rates normalise 

once intervention ceases and reflect expected height percentiles long term  

(139, 189).       
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In agreement with the present study, positive growth velocity z scores have 

also been observed following treatment for child overweight (139).  However 

the increases in height z score should be interpreted with caution as the 

growth of Australian overweight children was compared to a US reference 

population (no Australian data available) and may represent differences in 

growth patterns between these populations.  In summary, the adiposity 

changes resulting from the parent-led, family focused weight management 

interventions trialled in this study did not negatively impact on the growth of 

6-9 year olds.  It is possible to facilitate a change in energy balance while 

maintaining normal growth and development during weight management in 

young children.  Therefore, while growth should be monitored during 

treatment, concerns about negatively affecting growth should not be a reason 

for not treating overweight in children with moderate dietary changes.   

4.5.2 Metabolic health 

Risk factors associated with cardiovascular disease and diabetes were 

common in this sample of overweight pre-pubertal 6-9 year olds.  The most 

frequent metabolic abnormality was hyperinsulinaemia (85%), followed by 

raised TC (46%), LDL-C (43%) and SBP (42%).  Other metabolic 

disturbances associated with the metabolic syndrome were not frequently 

observed (prevalence of low HDL-C 4% and high TG 3%) and there were no 

cases of hyperglycaemia.  This differs to observations from US population 

studies involving similar aged children where more than 10% of children had 

low HDL-C or high TG (49).  There may be geographical specific influences, 

possibly relating to dietary patterns (eg corn syrup, trans or unsaturated fats), 

affecting metabolic profile in addition to weight status (244).   

 

Using a definition of the metabolic syndrome reliant on the presence of 

hyperinsulinaemia and at least 2 other metabolic abnormalities or overweight, 

39% of subjects were classified with metabolic syndrome at baseline.  This 

reinforces that clustering of metabolic and endocrine risk factors in 

overweight children is common, even prior to puberty, and is consistent with 

estimates of the metabolic syndrome in other age groups of children in a 

range of countries (20-50%, Table 1.2).  
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As presented in chapter 3, there were modest but significant reductions in 

BMI z score in all 3 study groups between baseline and 12 months (5% P 

and WLC, 9% P+DA, p>0.05 by group, refer to Table 3.5).  Reductions in 

waist circumference z score were also observed in the intervention (but not 

control) groups (10-15%, refer to Figure 3.2 and Table 3.8).  However in 

general, these reductions in overall and truncal adiposity were not associated 

with significant improvements in metabolic indicators, either as a reduction in 

mean values or reduced presence of elevated risk factors (Table 4.3, 4.4).  In 

fact, all study groups had significant increases in TC, LDL-C and decreases 

in HDL-C between baseline and 12 months.   There were no significant 

differences in triglycerides, glucose or insulin by study time or group.   

 

The results from this study are different to that observed in the limited 

number of studies which have assessed metabolic outcomes following weight 

management intervention in children less than 10 years of age.  Four studies 

(summarised in Table 1.11) with reductions in percent overweight of 15-25% 

points observed reductions in TC (0.3), TG (0.6) and increased HDL (0.2) at 

12-60 months follow up (treatment duration 2-12 months) (15, 139). A 10-

20% reduction in insulin levels has also been observed following child weight 

management that achieved a 15% point reduction in percent overweight 

(Table 1.11) (15, 139). 

 

The exception to the metabolic profile findings was DBP, which was 

significantly reduced between baseline and 6 months (ie during treatment), 

but not 12 months.  However the 12 months blood pressure results are 

favourable (ie no change from baseline), given the age-related 1-2mmHg 

increase in blood pressure over 12 months (245).  This study represents the 

first reported study which has assessed blood pressure after treatment for 

overweight in pre-pubertal children.  No difference by group or over time was 

observed for systolic blood pressure, which differs from studies in older 

children where both SBP and DBP are improved with weight management 

(139).  However this may reflect power limitations of the present study 

increasing the risk of a type II error (discussed further below). 
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The discrepancy in the metabolic findings in the present study with available 

literature may be secondary to study design or outcome assessment 

limitations.  Age-related changes are well documented for blood pressure in 

children (245).  Similar age-related changes may exist for other metabolic or 

endocrine variables.  Changes in cholesterol during childhood are not well 

documented unlike insulin increases from early puberty (Tanner 2), with 

these changes being independent of adiposity levels (246).  While pre-

pubertal stage (Tanner 1) was confirmed at baseline, it was not re-evaluated 

at 12 months (children now 7-11 years of age) with some children likely to 

have entered puberty.  Interpretation of the metabolic results may be difficult 

without appropriate adjustment for age, although this was not required in 

previous positive studies.  Blood was collected from 94% of children at 

baseline falling to 77% at 12 months (n=71-94).  Study sample size 

calculations were based on the primary study outcome only, with power 

calculations suggesting that the sample size was insufficient to detect group 

or time differences in metabolic indicators.   

 

Regardless of outcome or power limitations, the degree of weight change in 

the present study (5-10% change in BMI z score) was lower than the 10-25% 

points observed in other studies (Table 1.11).  There may be a threshold 

level of adiposity change (greater than that observed in the present study) 

required before improvements in metabolic indicators are observed.  Finally, 

the dietary approach used in the present study gave families more food 

choice than in previous studies which used strictly prescribed eating plans.  It 

is possible that the food choices made by families negatively impacted on the 

ratio of unsaturated to saturated fat consumed by children.  However the 

results of this study and the current literature provide no further explanation.   

 

Overall, this study confirms that potentially adverse metabolic consequences 

are frequently observed in young overweight children.  While improvements 

in DBP were observed with modest changes in overall and truncal adiposity, 

no improvements were observed in other indicators of metabolic and 

endocrine health.  Firm conclusions are limited by the lack of age-adjusted 

metabolic data, study power limitations and limited assessment of dietary 

intake. 
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4.5.3 Body dissatisfaction 

Body dissatisfaction was reported by over 90% subjects, consistent with 

other cross-sectional studies in overweight pre-pubertal children (67).  

Children enrolled in this weight management study were more commonly 

dissatisfied with their bodies and to a greater degree compared to an 

Australian community population of 7-12 year olds (227).  Interestingly, while 

the perceived body figure was higher in overweight children, they had a 

similar desired body figure to that of non-overweight children (Table 4.8).  

This explains the greater body size dissatisfaction and suggests that despite 

a higher actual and perceived body figure, overweight children want to 

achieve the wider population or culturally valued body figure. 

 

The degree of body dissatisfaction in this group of overweight 6-9 year olds 

highlights a lack of body size acceptance, with overweight children having an 

ideal that is likely to be unachievable.  Associations between body size 

dissatisfaction, body esteem and disordered eating practices have been 

observed (70, 247).  Study results suggest that overweight children may be 

at risk of engaging in undesirable eating practices such as binging, purging or 

restricting intake.  Over 40% of the sample reported previous weight loss 

attempts at baseline.  However children verbalized this in terms of changing 

eating and activity patterns and disordered eating practices were not 

assessed.  The results of this study support addressing the issues of body 

dissatisfaction and disordered eating practices in the assessment and 

management of overweight in children (247).  This may take the form of 

discussing realistic treatment outcomes in terms of adiposity changes, 

promoting body size acceptance and avoiding dietary restriction strategies 

associated with disordered eating practices.    

 

Over time (baseline and 12 months), significant reductions in body size 

dissatisfaction were observed in all study groups.  All groups maintained 

higher body dissatisfaction levels compared with a community drawn sample 

(227).  Two other studies have assessed body dissatisfaction during child 

weight management (201, 247).   
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Braet and colleagues developed a child-centred program which addressed 

realistic weight outcomes and used a non-dieting treatment approach (247).  

They found that in 109 children (80% of an original cohort of 7-17 year olds) 

4.6 years after commencing treatment, disordered eating practices (bulimia) 

and body dissatisfaction stabilised (no statistical comparison pre-post) and 

there was an 11% point reduction in percent overweight (weight for height) 

(155).  In comparison, 24 months after 47 8-12 year olds commenced a child-

focused, prescriptive weight management program there was a 13±13% 

point change in percent overweight (weight for height), reduced prevalence of 

bulimia but increased body dissatisfaction (1-item in Kids eating disorder 

survey, 0.3±1.7, p>0.05) (201).   

 

The present study involved 6-9 year old children, compared to 8-12 and 7-17 

year olds in the studies discussed above.  There was also a difference in who 

was the focus of the intervention.  In this study the intervention was parent-

led and family focused, rather than centred on the child.  Removal of the child 

from the process of implementing and monitoring lifestyle (dietary) change 

may in itself prevent development of disordered eating practices in children.  

However, given the difference (although not significant) between the P and 

P+DA interventions, the additional lifestyle education to parents (including 

discussion of realistic outcomes and ways to promote self-esteem and 

minimise teasing) may have also assisted with improvements observed in 

body dissatisfaction.  

 

This study is the first reported use of the CBIS body size dissatisfaction tool 

in a sample of overweight children.  The CBIS showed moderate, significant 

correlations in the appropriate direction with two single body image items 

(Table 4.7).  The gender and age differences observed were similar to those 

found by Truby and colleagues in a sample of mostly non-overweight 7-12 

year olds (227).  The construct validity of the CBIS tool appears appropriate 

for assessing body size dissatisfaction in overweight 6-9 year olds.  The 

strengths of this tool are outlined in section 2.4.6.8.  Furthermore, the tool 

was developed in the Australian setting increasing its appropriateness.  

However its repeatability and sensitivity to detect change is not established. 
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In summary, there is controversy as to whether treatment of childhood 

overweight may have negative psychological consequences including 

disordered eating and body dissatisfaction.  This study was not associated 

with any negative effects on body dissatisfaction and there may have been 

improvements in the parenting plus intensive lifestyle education intervention.  

The treatment approach, including parent-led rather than child-centred 

treatment, limited calorie counting and weight monitoring, realistic treatment 

outcomes and using a non-restrictive dietary approach (ie non-dieting or 

healthy eating) may be useful strategies to reduce body dissatisfaction in 

overweight children.  Further investigation of body dissatisfaction pre-post 

child weight intervention in terms of both ‘do no harm’ and potential gain 

beyond weight change is warranted.   

4.5.4 Physical, psychosocial and family health 

Health-related quality of life measures the perceived impact of a health 

condition on a range of domains.  For children, this includes psychosocial 

concepts and family functioning.  It can therefore be used as a measure of 

the overall health impact of child overweight and any changes that result with 

intervention (72).  The HR-QOL of this sample of overweight 6-9 year olds 

was lower across all CHQ items compared with a community-based sample 

(228).  Younger overweight children were found to have significantly lower 

scores than the normative sample for 3 HR-QOL domains, increasing to 8 

HR-QOL domains in the older children (Table 4.10).  The difference between 

younger and older children may reflect a longer exposure to or awareness of 

overweight.   

 

The domains of HR-QOL that were significantly lower in the study sample 

were in keeping with the health domains affected by overweight (eg 

emotional problems, self esteem, physical activities affected by physical 

health) (66, 74, 76).  Similar to other studies, child overweight was found to 

have a significant impact on parents and families, particularly emotional 

impact on parents (66, 76, 221).  The emotional impact on parents may be 

mediated through parents dealing with their childhood weight issues or 

feelings of guilt around weight, and family life balance (62, 71).    
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Over 6 months, significant improvements were observed in a number of HR-

QOL domains in both intervention programs which were sustained at 12 

months.  At 12 months, the parenting only had significantly higher scores in 

4/13 items and the parenting plus intensive lifestyle education intervention 

had significantly higher scores on 9/13 CHQ items (table 4.11).  The WLC 

group had significant increases for only 1 CHQ item.  In both intervention 

groups, improvements were observed in parent-perceived child self esteem 

(ie child is very satisfied with abilities, looks, family/peer relationships and life 

overall), emotional problems (ie child feels peaceful and happy all the time) 

and emotional impact of parents (ie parent doesn’t experience feeling of 

emotional worry/concern as a result of children’ physical and or psychosocial 

health).  Parents in the parenting plus lifestyle education group also reported 

improved domains relating to physical health (ie child performs all types of 

physical activities without health limitation and parent believes child health is 

excellent) and impact on family activities (child’s health never limits/interrupts 

family activities or is a source of family tension).   

 

These results suggest that 1) improved parent-perceived HR-QOL (relating to 

psychosocial and family functioning) was only associated with parent-led, 

family focused child weight management intervention and that 2) additional 

improvements relating to physical functioning were observed when parenting 

skills training was used in conjunction with intensive parental lifestyle 

education (and child physical activity sessions).  The domains in which 

improvements were observed were those considered consequences of 

overweight.  These findings are consistent with the limited literature in this 

area.  Improvements in self esteem have been observed in 3 other treatment 

studies in 7 to 12 year olds (66).  A single recent study assessing HR-QOL 

post-treatment of childhood overweight using an inpatient program also saw 

improved global HR-QOL (200). 
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The Child Health Questionnaire is a widely recognized tool for assessing HR-

QOL and has been used previously with overweight children.  In this study, 

HR-QOL assessed using the CHQ showed median scores above 90 for most 

items.  This is likely to be an artefact of the significant ceiling effects of this 

tool (222).  This could potentially impact on the ability of the CHQ tool to 

detect improvements in HR-QOL over time or post-intervention.  Non-

parametric statistics were also used due to skewed distribution in favour of 

high CHQ scores.  These factors indicate the analysis undertaken was 

conservative, likely to reflect true differences and changes over time.   

 

One difference with previous use of the CHQ was the minimal differences in 

domains of parent perceived HR-QOL between boys and girls.  In validation 

work of the CHQ in Australia, 1-3 point differences between boys and girls 

were observed across most domains.  However this may reflect the large 

sample size (n=2406) and risk of type one error rather than real gender 

differences (228).   As minimal differences were observed by gender at 

baseline in the sample of overweight children, primary analysis was 

performed for boys and girls combined.  The CHQ is also a parent-perceived 

assessment of their child’s HR-QOL, which may differ from the child’s 

perception of their own HR-QOL.  Tools are available which assess the 

child’s own perception of their HR-QOL, but have not been validated in 

Australia. 

 

In summary, this study confirms that being overweight in childhood negatively 

impacts on a range of health domains.  Improvements were observed in a 

number of domains of HR-QOL with parent-led family focused child weight 

management, which were not observed in a waitlisted control group.  This 

highlights that while some change in adiposity may have been achieved with 

no intervention, improvements in HR-QOL were only observed with 

intervention.  Improvements were observed in both interventions groups 

highlighting the potential of the parenting skills training.  However additional 

improvements were observed in the group receiving lifestyle education and 

child activity sessions, suggesting that different components of treatment 

may (synergistically) impact on HR-QOL.  
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4.5.5 Conclusion 

This study used a broad definition of effective child weight management, 

inclusive of adiposity changes and reversal of weight-related health 

consequences.  This is an important strength of the current study in 

comparison to the literature (1, 140).  Other strengths relating to assessment 

of broader health outcomes include; use of reliable and valid tools and use 

when possible of tools validated for use with young (<10 years), pre-pubertal 

(Australian) children (see section 2.4.6).  Randomization stratified for 

recruitment cohort and child gender resulted in no significant baseline 

differences in any metabolic, growth or psychosocial variable by study group.  

This indicates that potential covariates were evenly distributed between 

groups.  One limitation of the study is that the study sample size considered 

only clinically relevant changes in overall adiposity.  Therefore it is likely that 

the study was underpowered to detect group and time change in secondary 

outcomes, particularly metabolic outcomes. 

 

As discussed in chapter 3, the adiposity outcomes observed following 

participation in the parent-led, family focused weight management 

interventions were modest (5-10% change in BMI z score, greater with 

intensive lifestyle eduction).  However these intervention programs were not 

associated with a worsening of broader health indicators achieving, at a 

minimum, ‘doing not harm’.  While limited in terms of improvements in 

metabolic profile and body satisfaction, significant improvements were 

observed in multiple domains of HR-QOL as perceived by parents.  Of 

particular interest was that the interventions, both of which involved parenting 

skills training, had significant improvements in self-esteem and also domains 

of family functioning.  Greater improvements were found in the group that 

received additional lifestyle education, highlighting that both lifestyle 

education and behaviour modification/family support are important in terms of 

improving the overall health overweight children.   
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Chapter 5 Study process and impact evaluation 

5.1 Introduction 

This chapter presents the study evaluation assessing the degree to which 

intervention goals and objectives were achieved (Table 2.1), and whether 

similar achievements were obtained without intervention.  Evaluation of the 

child weight management study can help determine why or how an 

intervention is or is not effective.  This can assist in explaining the observed 

changes in adiposity and broader health outcomes.  Process evaluation 

assessed parent attendance to and satisfaction with the interventions.  

Satisfaction with the control waitlisting process was also examined.  Impact 

evaluation specifically assessed the degree to which intervention objectives 

were achieved.  This included changes in child nutrition and activity 

behaviours, parental sense of competency with parenting, and parental 

weight status. The interaction between group (P, P+DA, WLC) and time (0, 6, 

12 months) is examined, with main effects of group and time examined when 

the interaction is not significant.  

5.2 Process evaluation 

5.2.1 Program attendance 

Parent attendance to either the P or P+DA intervention sessions is shown in 

Table 5.1.  In the P study arm 4/37 parents attended all 11 sessions, with 

5/37 attending no or only one session over 6 months.  One parent in the 

P+DA group attended all 18 intervention sessions and 2/38 parents attended 

no or one session.  There was no significant difference between the P and 

P+DA groups for the proportion of total sessions attended (57±32% versus 

59±30%, p=0.85).  Similar proportions of parents attended more than three-

quarters of program sessions (51% and 47% for P and P+DA respectively, 

p=0.73).   The parenting sessions were common between the two 

interventions (although delivered separately to each study arm) with 13/37 

and 8/38 parents from the P and P+DA groups respectively attending all 

parenting sessions (p=0.80). 
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5.2.2 Parent satisfaction  

5.2.2.1 Intervention program satisfaction 

Table 5.2 shows the number of program satisfaction questionnaires 

completed anonymously at 6 months (end of intervention) available for 

analysis.  Indicators of parent satisfaction are presented in Table 5.3.  Six of 

10 P group parents and 20/26 P+DA group parents said they would repeat 

the intervention program they undertook if they were seeking assistance in 

managing child overweight again.  There was limited use of weight 

management services outside the study interventions with only 7 parents 

from the intervention groups seeking additional assistance regarding child 

weight management.  Information was sought from health professionals (2), 

internet or books (2), friends (1), physical education teacher (1) or a surf life 

saving club (1). 

 

Parents were asked to circle one or more intervention resources which they 

found useful in assisting them to manage their child’s weight (26 from P+DA 

group and 10 from P group).  The parenting skills training resources (group 

parenting sessions 14 P+DA, 7P; parenting phone sessions 12 P+DA, 7P; 

parenting manual 10P+DA, 6P) were more commonly circled as being useful 

than the lifestyle education resources (lifestyle sessions 5 P+DA, not 

applicable for P; lifestyle written material 5 P+DA, 1 P).  Parents were asked 

to circle factors that prevented them attending the intervention or 

implementing the intervention at home.  Barriers associated with family or 

work commitments, family illness and perception of a lack of time were most 

frequent (Table 5.4).   

 

Table 5.5 summarises parent responses when asked what they liked most 

and liked least about the interventions and what else should have been 

included in sessions.   
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Examples of parent responses were –  

P group 
Liked most; 

“It [the program] focused on more than food.  It focused on the behaviour 

behind the food and in general it has been a family not individual program”. 

“Open discussions with other parents in similar situations”. 

Liked least; 

“The fact that the ‘positive parenting’ was the main focus…education on how 

to read food labels was the most important”. 

“The lack of nutritional information”. 

“I would like a more clear cut daily eating plan/snacks plan – information 

given regarding this was too broad”. 

 

P+DA group 
Liked most; 

“Group sessions where we learnt we weren’t alone.  We learnt how other[s] 

approach similar problems. The phone calls kept us on our toes (good)”. 

“Made the family think more about what we eat and what foods we buy”. 

“I liked that you linked…parenting and eating as being associated”. 

“Facilitators understanding of difficult situations and advice and support in 

order to deal with them”. 

Liked least; 

“Having to make changes was difficult but certainly got easier” 

“Sometimes found it hard to keep up [with] homework tasks, reading etc… 

just because of busy lifestyle”. 

5.2.2.2 Satisfaction with the 12 month wait listed control group 

Thirty-one of 36 parents whose child was allocated to the WLC group 

attended 12 month follow up.  Twenty-one completed an adapted satisfaction 

questionnaire focusing on study group allocation and perceptions of family 

changes made whilst waitlisted for a child weight management program.  

Five of 21 parents indicated they were disappointed about their study 

allocation group, consistent with 6 parents who voluntarily expressed 

disappointment at the time of group allocation (researcher log). 
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5.3 Impact Evaluation 

5.3.1 Parent reported lifestyle changes made during the study 

5.3.1.1 Perceived changes in the intervention groups baseline to 6 months 

Parent responses when asked about their learning during the intervention 

and perceived changes made are summarised in Table 5.6.  Examples of 

parent responses included -    

P group 
Learning 

“Good snacks, how to set rules, how to say no and mean it!!” 

“To be very aware of exactly what is being eaten, that the whole family has to 

focus on healhy eating for it to be successful, to have specific TV viewing 

time, to encourage a wide variety of activities”. 

Changes made; 

“TV turned off after ½ hour after school, more outdoor fun games, no 

biscuits/cakes/muesli bars for snacks”. 

“Healthier eating, exercising, parents working together as a team”. 

“Less snacking and takeaway, more family meal times, more family 

time/activity”. 

P+DA group 
Learning; 

“[About the] Australian Guide to Healthy Eating (AGHE), increase daily intake 

of vegetables, balance and variety of diet”. 

“Better ways of making changes, being better prepared for situations, food 

[change] ideas”. 

“Need more activity, less screen time”. 

Changes made; 

“[We] eat a range of foods from all food groups, lots of family activity”. 

“Less tv overall, better food choices, being aware what is in foods”. 

“Planning dinner and timing, talking about the foods more together”. 

“We eat portion sizes and food suggested in the AGHE booklet, we exercise 

often and the children now walk to and from school”.  

“Less snacks, more activities, more water less cordial”. 
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Parents were asked to list what they perceived would help their family 

maintain lifestyle changes made during the intervention once sessions had 

ceased.  Responses were coded as themes and related to; reviewing 

program resources (7 P+DA, 6P); utilising parenting skills training (5 P+DA, 

1P); utilising health beliefs for motivation (4 P+DA, 0 P); being 

consistent/aware/motivated (7 P+DA, 8 P); and lifestyle influences (4 P+DA, 

0P).  Examples of parent responses are –  

P group 
“Staying consistent, using the program resources.  Knowing I can still get 

help if I need it”. 

“Routine, planning”. 

P+DA group 
“Going back to resource material, family meeting[s], using PAR (planned 

activities routine) etc…when stuck”. 

“We like our new lifestyle and our new found health keeps us motivated to 

continue healthy choices”. 

5.3.1.2 Perceived changes in the waitlisted group baseline to 12 months 

Parents in the WLC group were asked to “list 3 changes (if any) to your 

child’s eating and activity patterns your family has made over the last 12 

months”.  Nineteen of 21 parents indicated they had made a least one 

change.  The type and frequency of strategies were; 15 increased sport, 8 

promoted healthy eating, 5 reduced fat and/or sugar intake, 5 monitored and 

or reduced portion size of meals, 3 reduced takeaway frequency, 2 increased 

water intake, 1 increased awareness around food/activity.  Fourteen of 21 

WLC parents indicated that the written material provided ‘hasn’t helped 

much’.  The remaining seven indicated that it had ‘helped somewhat’ in 

managing child weight issues.  During the 12 month wait-listed period 6/31 

WLC families sought GP (3), allied health (2) or other (1) assistance for child 

weight management.   
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5.3.2 Child health behaviours  

Table 5.2 shows the number of parents who completed evaluation measures.   

5.3.2.1 Food group intake 

Table 5.7 shows the median daily serves of food groups assessed by parents 

using definitions given in the Australian Guide to Healthy Eating (AGHE, 

appendix 5.3) (205).  There were no significant differences at baseline in the 

number of daily serves of food groups by gender, group allocation, weight 

status or parent attending >75% of program sessions (data not shown, all 

p>0.05).  There was no significant group by time interaction for intake of 

breads and cereals, vegetables, fruit, dairy or meat and alternatives and the 

intake of these food groups did not change over time for any study group 

(Table 5.7, all p>0.05, p=0.059 for dairy intake).   

 

There was a significant group by time interaction for intake of extras foods 

(Table 5.7, p=0.02). Post hoc analysis of the group by time interaction (using 

Bonferroni method) found that while there were no significant group 

differences (p>0.05 WLC versus P+DA or P, and P+DA versus P) at any time 

point, there was a significant reduction in the intake of extras for both 

intervention groups between 6 months and baseline (mean difference, P+DA 

1.5 [CI 2;1]; P 1 [2;0.5]) and 12 months and baseline (mean difference P+DA 

1 [CI 2;0.5]; P 1 [1.5;0]).  There was no significant change in intake of extras 

between baseline and 12 months for the WLC group (p=0.73).  There were 

no significant changes between 6 and 12 months for any study group. 

5.3.2.2 Small screen use and active play 

The number of minutes per day parents reported children spent engaged in 

small screen activity or active play is shown in Table 5.8.  At baseline boys 

spent more minutes per day than girls engaged in small screen activities 

(median (IQR), 340 (255:390) versus 245 (180:330) minutes per day, 

p<0.01).  There were no differences at any time point by study group (p=0.93 

screen time, p=0.23 active play).   
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Regardless of study group there were significant reductions over time in the 

reported time spent engaged in small screen activities (p<0.01) and an 

increase in the time spent in active play (p<0.01) (Table 5.8).  The decreased 

small screen use and increased time spent in active play between both 6 and 

12 months and baseline were significant (p<0.01).  For active play there was 

no significant change between 6 and 12 months (p=1.00).  However there 

was a further significant reduction in minutes per day spent using small 

screen devices between 6 and 12 months (p<0.01) (Table 5.8). 

 

At baseline there were no significant differences by study groups for the 

number of children who had no access to small screen devices before school 

(p=0.56), no access to video games (p=0.99), or children taking active means 

of transport to (p=0.09) and from (p=0.13) school.  There were no significant 

differences between study groups for these outcomes at 12 months (all 

p>0.05).  All study groups decreased no access to TV before school (27/91, 

29% baseline and 43/91 46% 12 months), and no access to video games 

(12/91, 13% baseline and 36/91, 40% 12 months).  All study groups 

increased use of active transport to and from school (19/91, 21% baseline to 

37/91, 41% 12 months).   Children’s access to TV after school and on 

weekends was over >98% and stable over time. 

5.3.3 Parental perceived sense of competency 

Triple P was used in both study intervention groups for parenting skills 

training and aims to increase parental ability and confidence to manage 

parenting issues, termed parental competence (190, 230).  In application of 

the Triple P program to child weight management, parent-led change in 

children’s eating and activity behaviours were advocated.   The Parent sense 

of competency (PSOC) scale is the standard tool used pre and post- Triple P 

to measure changes in parental competency (see section 2.4.6.13).  PSOC is 

the sum of two sub-categories, PSOC-satisfaction PSOC-perceived efficacy.  

Higher scores indicate higher parental competency, parenting satisfaction 

and perceived parenting efficacy.  Overall PSOC and its sub-categories were 

not significantly different between parents of boys or girls at baseline and 

scores were similar (higher for PSOC-perceived efficacy) to a community 

sample of Canadian mothers of 7-9 year olds (Table 5.9) (231).   
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There was no significant difference between study groups at baseline for 

PSOC (p=0.43), PSOC-satisfaction (p=0.48) or PSOC-perceived efficacy 

(p=0.60).  There were no significant group by time interactions (PSOC 

p=0.07, PSOC-satisfaction p=0.06, PSOC-perceived efficacy p=0.44).  

However there was a main effect of time with all 3 PSOC items increasing 

between baseline and 12 months (Figure 5.1).  While there was no significant 

differences between study groups at any time point, PSOC items tended to 

be higher at 6 and 12 months in the intervention groups that had received 

parenting skills training compared to waitlisting.   

5.3.4 Parental weight status 

Parental anthropometric measures were self-measured in 5%, 9% and 13% 

of mothers and 78%, 71% and 71% of fathers at baseline, 6 and 12-months 

respectively.  At baseline, 84/111 mothers (74%) and 64/76 fathers (84%) 

were classified as either overweight (37 mothers, 27 fathers) or obese (45 

mothers, 37 fathers).  Sixteen mothers and 9 fathers were severely obese 

with a BMI >35kg/m2.  Table 5.10 shows the mean and standard deviation for 

mothers and fathers BMI and waist circumference.  There was a pattern 

across the four variables for a (clinically relevant) decrease in BMI and waist 

circumference of parents in the intervention groups versus no change or an 

increase in parents wait listed for intervention.  However there was only a 

significant group by time interaction for father’s BMI (p=0.01, Table 5.10).  

Post hoc analysis of this interaction showed that while there were no 

significant differences between study groups at any time point, the only 

significant decrease in BMI over time (baseline versus 12 months) was for 

fathers in the P+DA group (1kg/m2 CI 2;0). 

5.4 Discussion 

A recent systematic review of studies for treatment of childhood overweight 

made a call for studies to include study and intervention evaluation measures 

(140).  This chapter presented the process and impact evaluation for the 

study child weight management interventions.  Relevant aspects were also 

considered and evaluated in the concurrent control group.   
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Evaluation of whether a child weight management intervention was 1) 

delivered as intended, 2) was attended by participants, 3) met participant 

needs and 4) facilitated sustained change along the energy balance-health 

behaviour-weight status causal pathway (204), can assist in explaining 

subject outcomes and identify possible sources of bias.  Evaluation of these 

aspects can also inform whether the intervention is appropriate for its 

intended purpose and define who did or did not benefit.  These are important 

considerations in assessing the generalisability of the intervention or to 

highlight areas for intervention refinement and adjustment prior to use in 

future studies or health service delivery settings (140, 204).   

5.4.1 Process evaluation 

Mean attendance to intervention sessions was approximately 60%, with 

about 50% of parents attending >75% of intervention sessions.  This was 

despite parents rating the intervention programs highly in terms of the quality 

of the service and over 70% of parents indicating they would repeat the 

intervention.  Over 80% of parents completing the satisfaction questionnaire 

felt the interventions delivered the type and amount of help they wanted.  

This was particularly evident in terms of the parenting support provided.  

There were no differences in intervention attendance or satisfaction between 

the parenting only and parenting plus lifestyle interventions, apart from 

dissatisfaction with the level of lifestyle education in the parenting only group. 

 

Intervention attendance in the present study was lower than that reported in 

five studies of multi-component child weight management interventions (3-12 

month duration) which have included attendance data (mean attendance 70 

to 82% of sessions) (144, 148, 152, 154, 240).  In the study most similar to 

the present study (ie where parents were responsible for intervention 

attendance), the average session attendance was 70% and accounted for 

13% of the variation in weight results (154).  The differences between these 

parent-led interventions and the other studies was child-centred intervention 

delivery (144, 148, 152, 240) and a deposit-reimbursement for attendance 

system (154). 
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In the present study, the most common reasons parents gave in both 

intervention groups for missing sessions were individual factors (eg family 

and work commitments) rather than program factors (which is consistent with 

level of satisfaction with the interventions).  The family-specific factors, along 

with lack of time, were also the most commonly reported barriers to 

implementing the program at home.  This type of data in terms of reasons for 

poor attendance has not been reported in previous studies.  This information 

may be useful in terms of defining who may benefit from an intervention and 

guiding intervention adjustments to account for these difficulties (eg pursuing 

more flexible intervention delivery systems such as self directed programs or 

use of technology such as the internet or e-mail).   

 

Another aspect of process evaluation is to determine whether an intervention 

was delivered as intended (204).  In this study, facilitator checklists were 

developed and used as a quality assurance strategy (Appendix 1).  This was 

to ensure that intervention delivery occurred as intended and was consistent 

across the four cohorts of recruitment (ie the interventions were delivered 4 

cohorts in each study arm).  While analysis of the checklists is beyond the 

scope of this thesis, the checklists for each session were completed and no 

deviations from protocol were documented.  Furthermore, the same facilitator 

delivered all the intervention sessions to each cohort and study arm, 

providing further intervention delivery consistency. 

5.4.2 Impact evaluation 

The child weight management approach used in both intervention arms of 

this study was unique in that it adapted a general parenting skills training 

program to child/family eating and activity behaviours.  Qualitative responses 

from parents provided insight into how this approach was perceived and 

whether the message of ‘parent-led, family-focused healthy lifestyle’ child 

weight management was taken up by parents.   
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Responses suggest that the key intervention messages were received with 

parents using terms relating to ‘healthy eating’, ‘increasing activity’, and also 

referring to parenting skills and modifying behaviour.  Parents did not appear 

to perceive the interventions to focus on a prescriptive child ‘diet and activity 

plan’ which was in line with the goals of the interventions (Table 2.1). 

 

Assessment of energy and nutrient intake and activity levels is fraught with 

difficulties including; at best only moderate correlation with actual 

intake/activity, under- or over-reporting and high subject burden (248).  

Evaluation of health behaviours (eg eating behaviours, food group intake, 

small screen device use) is a simple, low burden alternative to assessment of 

actual dietary intake or activity levels.  In this study the Australian Guide to 

Healthy Eating (AGHE) was used as the nutrition education.  The AGHE 

uses population food group intake modelling to recommend a food pattern 

that would achieve nutrient and energy intake requirements and prevention of 

nutrition-related disease (205).  Application of the AGHE has also been 

shown theoretically to reduce energy intake for the majority of Australian 

children (249).  Therefore it was considered appropriate to compare 

children’s intake against the AGHE recommendations as an assessment of 

whether the interventions achieved their objectives (Table 2.1).  

 

However, as with other dietary assessment methods, use of the AGHE to 

assess children’s food group intake may be limited by parents’ ability to 

accurately recall and quantify their child’s intake according to the AGHE food 

groups.  Evaluation of the AGHE assessment tool (Appendix 5.3) against 4-6 

24 hour diet records found that parents over estimated children’s intake 

against the AGHE assessment tool (refer to appendix 4).  Therefore the 

discussion below needs to be interpreted with the tool limitations in mind, 

which also includes that the repeatability and ability to detect real change has 

not been established for this tool. 
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Baseline food group intake of study children reflected an ‘at risk’ pattern, 

likely to be high in energy and of poor nutritional quality (205, 249).  Median 

intake was low for vegetable and dairy intake and high for meat and extras 

compared to the AGHE recommendations (Table 5.7) (205).  The results 

suggest an eating pattern that may be ‘at risk’ in terms of weight gain, 

although not dissimilar to the dietary and nutrient intake patterns of the wider 

population for this age group (85, 249).  At 12 months, dietary objectives that 

were met were maintenance of dairy intake and overall nutritional quality 

(using a proxy of stable fruit and breads and cereals groups), although there 

was no increase in the low intake of vegetables.   This was not different 

between study groups (eg intervention versus waitlisting).  However, while 

not significant by group, intake of ‘extras’ (high energy/fat/sugar/salt) foods 

was reduced in both intervention groups at both 6 and 12 months compared 

to baseline, which was not observed in the waitlisted group.  In the 

intervention groups, there were no changes in extras intake between 6 and 

12 months, indicating that dietary change achieved during the treatment 

phase, was maintained in the following 6 months with no therapist contact. 

 

Three other studies (summarised in Table 1.8b and 1.8c) have used a similar 

‘healthy eating’ dietary approach and assessed dietary intake (148, 149, 

154).  The study by Golan and colleagues assessed changes in food intake 

and the home environment with reduction in energy intake (7 day food 

records validated against a 24 hour recall) of 26% (p<0.05).  This correlated 

with reduced food stimuli (r=0.43, p<0.01) and improved eating behaviour (eg 

eating in front of TV) (r=0.32, p<0.05), which while interesting are not able to 

be compared with current findings (154).  In the Epstein program (Table 1.5, 

1.9) the dietary approach classifies high fat/sugar foods as ‘red’ foods, similar 

to the AGHE ‘extras’ foods.  For weight management red foods are restricted 

to 4 per week, with adherence to this (average 3±2 serves per week) only 

lasting an average of 6±1 weeks (151).  However in a weight gain prevention 

study, red food intake was recommended at 15 /week (similar to 2 serves/day 

of extras in present study), with red food intake reducing by 5-9 serves/day 

but remaining above the target at 5-8 serves of red foods per day (148).   
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Adherence to the recommendation of up to 2 serves of extras foods per day 

was more readily achieved than the red food recommendations used in 

theses two studies.  This may reflect the non-diet prescription approach 

used, allowing moderate intake of all types of foods daily and perhaps limiting 

the tendency for people to look for ways to ‘cheat’ associated with restricting 

dieting approaches (247).  However this is speculation and dietary intake and 

behaviour patterns and ability to adhere to dietary recommendations is an 

area for further research.  It would appear that from the present study that 

dietary change can be achieved by focusing on relatively few dietary 

changes.  Focusing on decreasing intake of extras, increasing vegetable (but 

not fruit) intake, and promoting dairy intake of 1-2% milk and occasional use 

of cheese and ice cream may be most effective (249).  Limiting and 

prioritising the number of food-based recommendations required to facilitate 

long term dietary behaviour change and weight management may be useful 

in achieving long term adherence (250). 

 

Over time there were significant changes for both screen use (reduced) and 

active play (increased) highlighting that the intervention activity objectives 

were achieved (Table 2.1).  However these objectives were achieved 

regardless of intervention (with or without activity sessions) or waitlisting for 

intervention.  These observations are unlikely to reflect a type II error, but 

may be influenced by the non-validated tool used to assess activity 

behaviours (ie unknown association to real activity patterns, repeatability or 

ability to detect change).  One explanation for these results may be that 

promotion of activity behaviours favouring weight management in children 

(eg less TV, more active play) may be more readily implemented without 

therapist support than the dietary changes required.  However this is only 

speculation and an area for further research. 

 

Parental weight status at baseline highlights that the sample of overweight 

children studied are from ‘high risk’ families with more than three quarters of 

mothers and fathers being overweight or obese at baseline.  This is 

consistent with literature that shows a trend for familial pattern of overweight, 

with overweight children likely to have overweight parents (14, 251).   
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There was a significant reduction in fathers’ BMI in the parenting plus 

intensive lifestyle education intervention between baseline and 12 months.  

While the changes in fathers’ waist and mothers’ anthropometric results were 

not significant, the pattern of change was similar to that observed for fathers’ 

BMI.  The parental anthropometric outcomes in the intervention groups 

tended to reduce over time while remaining stable or increasing in the wait 

listed control group.  So there did appear to be some adoption of a family 

lifestyle conducive to reduction in family weight status.  However the study 

may have been underpowered to detect the change, the effect was moderate 

and may have been influenced by the self-reporting of parental weight status 

(especially fathers’ BMI).   

 

Other parent outcomes indicated improved satisfaction with parenting and 

sense of parenting competency, but this was not specific to the groups 

receiving parenting skills training.  The mean score in the parent sense of 

competency scale in the study sample was high at baseline and comparable 

to a normative sample (Table 5.9) (231).  Therefore the ability to improve 

parental sense of competency may have been limited.  There were increases 

over time in overall sense of competency and perceived parenting 

satisfaction and efficacy.  This may explain current results to that evaluating 

the Triple P program where parents had children with behaviour problems 

(198).  There may be more appropriate tools to assess parenting within the 

context of child weight management such as tools that measure actual 

parenting style or child feeding practices. 

5.4.3 Potential bias 

Program attendance did not differ between the two intervention groups 

indicating that this was not a source of intervention bias.  However it is likely 

that intervention attendance results underestimate intervention effect.  

However, while the study may underestimate intervention efficacy, it is likely 

to reflect its use in a real life setting.   If parents are not willing or able to 

attend a program, its effectiveness is likely to be limited in a health delivery 

service setting.  The program was suitable for some families, suggesting the 

potential for screening strategies to match treatment to family characteristics 

and needs. 
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Attendance at an intervention can be used as a rough measure of parent 

adherence to an intervention or reflect the degree of intervention exposure.  

In the present study, using attendance as a proxy, adherence appears 

relatively poor (discussed above).  However as a study retention strategy 

parents not attending sessions received a letter containing the written 

material from the session.  Therefore regardless of attendance, program 

information was received by families and actual adherence was not 

assessed.  The degree of adherence and factors influencing the ability to 

adhere to an intervention may uncover important family characteristics to 

predict outcomes.  This could inform between study or intervention design 

and is an area for further research.  This is highlighted by a study (discussed 

in section 3.5.2) which found family intervention adherence was associated 

with outcome differences between boys and girls (241).   

 

True ‘placebo’ or ‘no intervention’ controls have only been used in two other 

child weight management studies and these used a wait listing approach to 

address recruitment, retention and ethical issues (149, 193).  In general, 

‘usual care’ or ‘wait listed’ controls provide a good alternative to ‘no 

intervention’ control groups and may be a better design to studies that 

compare two interventions (eg where effectiveness is only assessed using 

time changes not between group comparisons).  Waitlisting is an 

underutilised design in child weight management studies, but the experience 

of families in control groups should be considered.   

 

In this study, 25% of parents were disappointed with allocation to the wait 

listed control group that received a brief ‘healthy family lifestyle’ pamphlet.  

Although few reported this pamphlet being useful or that they accessed 

alternative assistance for child weight management, the majority of wait listed 

families reported changing their child’s eating and activity patterns during the 

course of the study.   This highlights that waitlisting in this study was not as 

such ‘no intervention’, possibly due to awareness of the issue of child 

overweight and readiness for change.  However, while able to achieve some 

positive lifestyle and adiposity change, the broader health benefits associated 

with the intervention groups were not observed (see Chapter 4). 
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While the program satisfaction was measured by an anonymous 

questionnaire, strengthening ability to draw ‘true’ conclusions, only 48% of 

parents allocated to an intervention group completed the satisfaction 

questionnaire.  This limits the generalisability of these finding to the whole 

sample.  Those who did not attend measurements or complete the 

questionnaire may have had very different views about the program, than 

those who completed it.   

5.4.4 Conclusion 

Study evaluation is rarely undertaken in child weight management studies, 

with the data presented in this chapter attempting to address gaps in the 

current literature base (140).  Exploration of intervention attendance and 

satisfaction, and changes in factors present on the energy balance-weight 

status causal pathway, also assists in explaining the anthropometric 

outcomes presented in chapter 3.  Intervention attendance was relatively 

poor and may reflect low intervention adherence and (together with analysis 

by ‘intention to treat’) could be one possible factor explaining the modest 

changes in adiposity observed in the intervention groups compared to 

previous studies (refer to section 3.5.1).  The limited capacity to show 

differences between the control and intervention groups is also influenced by 

the lifestyle changes, particularly activity behaviours, made by the waitlisted 

group during the study.  The provision of a brief lifestyle pamphlet, but more 

importantly the motivation of the volunteers suggests they were not a true ‘no 

intervention’ control.  There may have also been a Hawthorn effect, where 

just monitoring (eg study measurements) is sufficient to bring about change 

(although limited by only measuring at 12 months). 

 

However, a number of results still support the interventions trialled in this 

study, particularly parenting skills training with intensive lifestyle support.  In 

addition to trend for better adiposity outcomes (Chapter 3) and improved HR-

QOL (Chapter 4),  children in the intervention groups significantly reduced 

their intake of high fat/sugar/salt/energy foods (not observed in the control 

group) and parents were satisfied with the type and help received in the 

intervention program.  However, while appreciating and valuing the parenting 

skills training, it would be better if linked to appropriate lifestyle education. 
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Chapter 6 General Discussion 

6.1 Overview 

Diet, activity, behaviour modification and family support are the cornerstones 

of child weight management.  However the best way to utilise them in an 

age-appropriate manner remains unknown (see section 1.7) (140).  In young 

children, parent-led family focused treatment may be most appropriate (165).  

Parenting skills training may provide age-appropriate behaviour modification 

strategies to support parents’ ability to facilitate lifestyle change in their child.  

The thesis hypothesis was that pre-pubertal children aged 6-9 years, whose 

parents participate in a 6 month parent-led family-focused child weight 

management program comprising parent skills training and intensive lifestyle 

education, will have BMI and waist circumference z scores, metabolic profiles 

and indicators of health-related quality of life and body satisfaction after 12 

months that are, a) improved compared to children who are wait listed for 

intervention for 12 months, and b) no different to children whose parents 

participate in a parent-led, family focused intervention utilising parenting skills 

training alone (ie without intensive lifestyle education) (see section 1.8).   

 

Intervention effectiveness was assessed against a criteria that was inclusive 

of reductions in overall and truncal adiposity, together with reversal of 

obesity-related health consequences (see section 2.3.3.1).  In addition to 

examining adiposity and broader health indicators, the study addressed 

several study design and quality limitations frequent in the literature, as 

identified by recent systematic reviews (128, 140).  This included use of a ‘no 

intervention’ control, reported sample size calculation, clear randomisation 

procedure, blinded outcome assessment, intention to treat analysis to assess 

effectiveness rather than efficacy, and a study end point of 12 months which 

spanned 6 months intervention and 6 months follow up.  The CONsolidated 

Statement Of Reporting Trials statement was used to facilitate clear and 

transparent study reporting (239). 
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6.2 Key findings and interpreting the results 

6.2.1 Key findings across outcomes 

The adiposity outcomes are presented in chapter 3.  BMI z score between 

baseline and 12 months was reduced by 0.24±0.43 with parenting skills 

training plus intensive lifestyle education (P+DA), 0.15±0.47 with parenting 

skills training alone (P) and 0.13±0.40 with 12 month waitlisting for 

intervention (WLC).  These 5-10% reductions in overall adiposity were 

significantly different over time, but not between study groups.  However, 

significantly more children in both intervention groups reduced or maintained 

their BMI z score over 12 months compared to the control group.  

Interestingly, as discussed in section 3.5.2, the intervention response was 

different between boys and girls.  While insufficient sample size limited formal 

gender sub-analysis, boys in both intervention groups had larger reductions 

in BMI and waist z score than girls.  Adiposity levels for boys in the control 

group were also stable, rather than decreasing, over time.  There was a 

significant group by time interaction for waist circumference z score, which 

was reduced after 12 months with either intervention, but not with waitlisting. 

 

As discussed in section 3.5.1, the 0.24±0.43 reduction in BMI z score in the 

parenting skills training plus intensive lifestyle education group, while 

clinically relevant, were modest compared to previous studies.  The only 

other study which evaluated parent-led child weight management, found in 

Israeli 6-11 year olds, a 15% point reduction in percent overweight in 12 

months (161).  Child-focused studies in 8-12 year olds have achieved 10-

15% point reductions in percent overweight and a 0.6±0.6 to 1.3 (no SD) 

reduction in BMI z score (141, 147, 185).  Reductions in BMI z score of this 

magnitude were only observed for boys in the present study (Figure 3.3).  

Promotion of gradual behaviour and adiposity change, modest intervention 

effectiveness, method of expression of adiposity, intention to treat analysis 

and sample characteristics are all possible explanations for the difference 

between the present and previous studies.  No previous studies have 

reported waist circumference z scores, limiting comparison of these results 

with the literature (see section 3.5.1). 
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Chapters 3 and 4 present the broader health outcomes.  There were no 

improvements in metabolic profile in any study group.  The exception was 

diastolic blood pressure which significantly decreased in all groups between 

baseline and 6 (but not 12) months.  Child-reported body dissatisfaction in all 

groups reduced over 12 months.  In both intervention groups there were 

improvements over 12 months in multiple domains of parent-perceived HR-

QOL.  As presented in table 4.11, in the parenting skills training plus 

intensive lifestyle education group there were improvements in 2/4 domains 

relating to physical functioning, all 4 domains relating to psychosocial 

functioning, 2/4 domains relating to family functioning and improved overall 

child health compared to 1 year ago (refer to table 2.5).  In the parenting 

skills training only group, improvements were observed in 2/4 domains 

relating to psychosocial functioning and 2/4 domains relating to family 

functioning.  Only 1 domain of HR-QOL (emotional problems) had a higher 

score at 12 months compared to baseline in the waitlisted group.  Self 

esteem, assessed as one of the domains of HR-QOL, was significantly 

higher at 12 months in both intervention groups compared to the waitlisted 

group (but not compared to each other).  In the parenting skills training only 

group, no improvements were observed in any domains of physical 

functioning.  This is in contrast to the improvements observed in physical 

functioning with parenting skills training in conjunction with intensive lifestyle 

education.  In summary, improvements in HR-QOL were specific to study 

groups which received active intervention.  Improvements in physical 

functioning were also specific to treatment that involved lifestyle support and 

child activity sessions. 

6.2.2 Interpreting the outcomes: a consistent pattern 

Self esteem at 12 months and the proportion of children achieving stable or 

reduced BMI z score between baseline and 12 months, were statistically 

significantly higher in both intervention groups compared to waitlisting, but 

not compared to each other.  These were the only two outcomes where 

statistical differences by study group were observed.   
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However, despite the lack of statistically significant group differences 

(including for the primary study outcome BMI z score), when 1) a broad 

criteria for assessment of intervention effectiveness is used (refer to section 

6.1), 2) the direction and relative size of change over time between groups is 

considered, and 3) the statistically significant time trends within active 

intervention groups only are considered, consistent trends are observed. 

 

Overall, the study results and consistent trends summarised in 6.2.1 support 

part a) of the thesis hypothesis (see section 6.1), suggesting that parenting 

skills training used in conjunction with intensive lifestyle education is an 

effective intervention for treatment of overweight in 6-9 year olds compared 

to intervention waitlisting.  Parenting skills training with intensive lifestyle 

education resulted in a moderate, but clinically relevant reduction in 

adiposity, reductions in truncal adiposity and improvements in parent-

reported HR-QOL across multiple domains of physical, psychosocial and 

family functioning.  Whilst not significantly different by group, the significant 

changes over time tended to be either specific to subjects receiving active 

intervention and/or the size of the change over time was greater with this 

intervention compared to waitlisting.  There were no improvements in 

metabolic profile observed in the P+DA intervention group and the reductions 

in body dissatisfaction were similar to that observed with waitlisting.  So while 

no more effective than waitlisting the criteria to ‘do no harm’ was achieved. 

 

The study results do not support the part b) of the thesis hypothesis (see 

section 6.1).  Parenting skills training alone without intensive lifestyle 

education had a greater proportion of children reducing their BMI z score over 

12 months, a significant reduction in waist circumference z score and some 

improvement in HR-QOL domains, which was not observed with waitlisting.  

However, the size of the reduction in BMI z score was no different to 

waitlisting.   In addition, the reductions in overall and truncal adiposity and 

HR-QOL improvements in the parenting alone group were consistently less 

than that observed in the intervention with intensive lifestyle education.  

Parenting skills training, used in conjunction with intensive lifestyle education, 

may enhance treatment effectiveness. 
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In summary, the results suggest that both parenting skills training alone and 

in conjunction with intensive lifestyle education are more effective for 

managing childhood overweight than waitlisting for intervention.  The results 

also indicate than intensive lifestyle education may enhance parents’ ability 

to use a parent-led child behaviour modification component. This is 

supported by the differences in the results between the two intervention 

groups, together with intervention evaluation where parent feedback 

indicated that aspects of nutrition education (eg nutrition skills such as label 

reading, child feeding practices) may be important to facilitate parental ability 

to utilise the parenting skills within a child weight management context.     

 

However without an intensive lifestyle education alone group, the relative role 

of parenting skills training and lifestyle education, or synergy between these 

treatment components remains unknown.  Inclusion of a lifestyle education 

only group was considered in the design of this study, but was outside 

available resources.  The parenting only, rather than lifestyle only, group was 

included to explore the belief that individuals have sufficient lifestyle 

knowledge but lack behaviour modification skills to support weight 

management (see section 1.8.1).  The potential resource savings of the 

parenting skills training alone group, if effective, was also of interest. 

 

The interpretation of this study is based on result trends using a broad criteria 

to assess intervention effectiveness.  There were limited statistical 

differences between study groups, including the primary outcome.  The 

unanticipated reductions observed in the control group, and a sample size 

calculation based only on the primary study outcome, may have limited study 

power contributing to risk of a type II error.  In addition, intervention 

adherence and dilution of size of effect with intention to treat analysis, may 

also assist to explain why consistent trends favouring intervention did not 

convert to statistical significance.  These factors may also explain why the 

results in the present study are moderate compared to previous studies (refer 

to sections 3.5.1, 6.2.1). 
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6.3 Study strengths and limitations 

6.3.1 Study strengths 

6.3.1.1 Study design and implementation 

A randomised controlled design was used to evaluate the effectiveness of 

parent-led, family focused child weight management.  The RCT design, 

including a concurrent ‘no intervention’ control group and random subject 

allocation stratified for gender and recruitment cohort, provided a strong 

design base and effective management of potential bias (see section 3.5.4) 

(252).  A clear study population was defined to specify study generalisability.  

Additionally, the study was only the second to focus on a narrow age range, 

and young children (6-9 years) to ensure the intervention was age-

appropriate (161).  Previous studies have spanned developmental stages 

(143, 145, 146, 150) or focused on the range ~8-12 years (141, 181, 187, 

194) which includes the transition between childhood and early adolescence.   

 

This study addressed a number of design, implementation and/or reporting 

limitations present in the child weight management literature (128,(140).  

These included 1) utilising recruitment and retention strategies to achieve the 

reported sample size calculation, and less than 20% drop out at 12 months, 

2) blinded allocation and outcome assessment using validated tools, 

applicable to the age and weight status of the study sample, to minimise 

measurement bias, 3) intervention delivery using standard protocols and a 

single, trained facilitator to limit site bias and enhance internal study validity, 

4) broad health outcome assessment (inclusive of adiposity and obesity-

related health consequences) at 12 months which included a follow up period 

after treatment had ceased, and 5) performing primary analysis by ‘intention 

to treat’. 
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The intention to treat analysis is of particular importance as it is the most 

appropriate method for assessing intervention effectiveness rather than 

efficacy (234).  No studies in the child weight management literature have 

reported ‘intention to treat’ analysis.  Therefore the literature reflects 

intervention efficacy, which often overestimates intervention effects and limits 

generalisability to the health care setting (140, 234).  Intention to treat 

analysis using linear mixed modelling was used in this study.  This is the 

most appropriate analysis method for unbalanced repeated measures data 

as it also manages the issue of missing data without reducing effect size or 

data variability (237). 

6.3.1.2 Age-appropriate, evidence-based intervention design 

The intervention development is another study strength.  The interventions 

were based on recent evidence and aimed to replicate findings from a single 

previous study using parent-led child weight management (161, 165).  The 

interventions focused on two areas of child weight management which may 

potentially improve long term effectiveness, 1) family-focussed management 

where parents are responsible for implementing change and monitoring 

progress and 2) a sustainable ‘healthy lifestyle’ rather than ‘prescriptive’ diet 

and activity component (see section 1.7.1). 

 

Promoting parental skills to manage child lifestyle behaviours may increase 

the sustainability of a child weight management intervention and its 

application across changing phases of child growth and development.  The 

interventions utilised a novel application of a previously validated general 

parenting skills training program to the area of child weight management.  

The parenting skills training program was chosen to maximise generalisability 

of study results, as it was designed for use in Australian children and 

facilitator training is widely available (198).  The program was also chosen to 

utilise its self-regulatory framework, with parenting skills training conducted in 

a way to promote parental independence and efficacy.  At early school age it 

is developmentally appropriate that parents hold the responsibility for 

managing their child’s health and nutrition (161, 165, 191).   
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Behaviour modification frameworks based on self-management theory in 

adults and parent/shared-management theory in children have been found to 

be effective theory models in management of chronic conditions (191, 253, 

254).  However, the current study is the first in which a comprehensive 

behaviour modification model, based on parent-management and parental 

independence to initiate lifestyle changes has been utilised in child weight 

management (190, 207). 

 

The dietary component used in conjunction with parenting skills training was 

in line with Australian recommendations and clinical practice (18) (159, 160, 

255), theoretically achieves energy moderation in children (see appendix 6) 

(249), and promotes gradual, sustained family level dietary change.  This 

may support maintenance, development of healthy food preferences and 

avoid development of restrictive eating practices (see also section 6.4.2.2).  

The physical activity component used in the parenting plus intensive lifestyle 

intervention promoted an ‘active family lifestyle’ using family-focused 

recommendations and fun, non-competitive child activity sessions.  Multiple 

areas of physical activity including transport, play, exercise and time spent in 

sedentary pastimes were addressed.  This may lead to increased confidence 

and child engagement in other opportunities for physical activity such as 

team sport and can impact on adult physical activity patterns (115, 116). 

6.3.1.3 Intervention evaluation 

Few studies to date have reported any intervention evaluation measures.  

This has been highlighted as an area for further research to explore study 

results, identifying factors leading to success or failure (140).  Therefore the 

process and impact evaluation data presented in chapter 5 is a strength of 

this study.  Process evaluation indicated that parents in both intervention 

groups were satisfied with the parent-led, family focused approach.  They 

reported the intervention provided the type of help they wanted to assist with 

child weight management.   
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This suggests that interventions focusing on supporting parents to manage a 

child’s eating and activity behaviour (for example through use of parenting 

skills training) are in line with parents’ expectations.  Impact evaluation also 

showed a trend for reductions in BMI and waist circumferences of mothers 

and fathers following active intervention.  This suggests that family-focused 

intervention may benefit families of overweight children, important given the 

familial clustering of overweight (14).  Interpretation of the study evaluation 

does warrant consideration of some of its limitations, which are discussed in 

section 6.3.2.2. 

6.3.2 Study limitations 

6.3.2.1 Differences in therapist contact and intervention attendance 

In interpreting the study findings, some limitations in the intervention structure 

and implementation need to be considered.  Varying the degree of lifestyle 

education between the two intervention groups and minimising potential 

Hawthorn effect secondary to contact with the wait listed control group 

resulted in differences in the level of therapist contact between the study 

groups (Table 2.2).  This is a potential source of intervention bias, with the 

greater therapist contact a possible explanation for study trends favouring 

parenting skills training plus intensive lifestyle education. 

 

Average attendance to the intervention sessions, while similar between the 

two interventions, was ~60%.  The similar rates between the two 

interventions indicate that attendance was not a source of intervention bias.  

However, the exposure in both interventions was less than anticipated and 

raises the possibility that the intervention effect was diluted.  While not 

supported by the ‘per protocol’ analysis as it did not differ to the intention to 

treat results, the secondary analysis only included 37 families who attended 

>75% of intervention sessions.  In future studies it would be useful to 

measure actual adherence rather than using attendance as a proxy.  In built 

adherence assessment such as monitoring goal setting/achievement would 

also provide additional information on intervention use.  While these 

monitoring measures could potentially improve parental accountability and 

adherence, they may also be considered a type of intervention (Table 1.4). 
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6.3.2.2 Study power 

Despite achieving the calculated sample size and being one of the largest 

RCTs to date in the child weight management literature, insufficient study 

power is likely.  A sample size of 126 (42 per group) was estimated to have 

80% power to detect a conservative but clinically relevant 12 month reduction 

in BMI z score of 0.26 in the intervention groups, assuming 30% drop out 

(see section 2.5.1).  Based on previous waitlisted control groups (149, 186, 

187) it was anticipated that there would be no change or an increase in 

adiposity in the control group.  This assumption is supported by Australian 

trends for low spontaneous remission of child overweight (34).  So while 

recruitment was slow and was limited by 1) the need to balance recruitment 

against the prompt delivery of group intervention and 2) the timeline for 

completion of doctoral studies, the final number needed at 12 months was 

88, with 91 subjects attending 12 month follow up.   

 

However the reductions in adiposity in the wait listed control group were not 

anticipated and are likely to have affected study power.  The concurrent 

control group was a volunteer sample, aware of the study purpose and 12 

month follow up.  They needed to have identified their child as overweight 

and be motivated to address child overweight to enquire about the study.  

The changes in adiposity and health behaviours observed in the waitlisted 

study group were not anticipated and are a study limitation.  The results raise 

the following possibilities, 1) that enrolment in the study may have been a 

sufficient intervention to achieve necessary lifestyle change for child weight 

management in families ready to change, 2) these results increase risk of a 

type II error as sample size calculations were based on the assumption of no 

change in the control group, and 3) that the waitlisted control were not a true 

‘no control’ group as they undertook lifestyle changes during waitlisting.   
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The results have implications for the design of child weight management 

studies and health service delivery.  In the current climate of significant 

coverage of the issue of childhood overweight, it may not be possible to 

conduct child weight management studies that include a ‘no intervention’ 

control using volunteer recruitment.  Another interpretation is that there may 

be simple strategies that can facilitate child weight management in motivated 

families.  An example of this would be routine monitoring of growth of 

children through schools or medical practitioners with provision of simple 

‘healthy family living’ messages.  However while some trends for 

improvement were observed in the waitlisted group, the extent of change and 

limited improvements in broader health outcomes, particularly improved 

indicators of psychosocial health, still favour intervention.   

 

Additionally, while stratified for gender at randomisation, differences in 

treatment responses by gender were not anticipated.  Therefore the study 

was not powered to undertake formal gender sub-analysis, limiting 

interpretation of study findings.  While there were no differences in results 

when only those families that attended >75% of study sessions compared to 

the intention to treat analysis, the small sample size also prevents any firm 

conclusions being drawn from this secondary analysis. 

6.3.2.3 Outcome assessment tools 

Despite a number of strengths associated with the study outcome 

assessment tools (see section 3.3.1.1), there were also limitations.  Tool 

repeatability and sensitivity to detect change has not been validated for 

dietary and activity patterns assessment and body dissatisfaction tools.  

While the questions in the activity behaviour inventory were based on 

validated tools, validation in its present form was not conducted.   
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Energy and nutrient intake were not assessed given the flaws discussed in 

section 5.4.2.  Instead food intake was assessed against the nutrition 

education tool used in the interventions (refer to section 5.4.2).  The tool, 

developed for the purposes of the study, was validated against a 4 day food 

record (appendix 4).  Validation results indicated parents overestimated child 

intake according to serves per day of each food group.  Therefore this needs 

to be considered when interpreting eating behaviour results.  Additionally, 

validation of parents’ ability to estimate intake of ‘extras foods’ was not 

performed and there was no assessment of beverage intake. 

   

In future studies, it would be worth utilising tools which have been validated 

and measure eating behaviours rather than/or in addition to actual intake 

(256, 257).  These tools may also be useful in assessing relevant aspects of 

parenting in relation to child feeding practices.  In the present study, 

parenting competency was assessed which was in line with standard 

evaluation of Triple P (207).  At baseline overall parenting competency was 

high and there were not intervention-specific changes over time observed.  

Given the theory base available in terms of parenting techniques and styles 

associated with child feeding and development of healthy eating 

practices/overweight, evaluation of actual parenting style, child feeding 

behaviour and family eating behaviour may be more relevant than perceived 

parenting competency (see section 1.5.3) (258). 

6.4 Potential bias and study generalisability  

The study recruitment strategies resulted in two thirds of subjects being girls.  

While potential sampling bias was minimised by gender stratified 

randomisation, the imbalance in subject gender recruitment does have 

implications for study generalisability.  Additionally, 18% of families did not 

attend 12 months follow up.  While drop out was not different between study 

groups, children who did not attend follow up tended to be older and heavier 

children.  So while there did not appear to be any systematic selection or 

follow up bias influencing study outcomes, the follow up patterns and 

intervention response by gender have implications for study generalisability. 
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The study sample was relatively homogeneous being female, obese, middle 

class and from overweight families and having overweight parents.  This is 

similar to samples recruited in other studies which have also relied on 

volunteer recruitment (140).  Study generalisability should be considered with 

the following in mind, 1) recruitment relied on volunteers who had to be 

aware of their child’s weight status and motivated or ready to change, 2) 

younger and less obese children were more likely to attend 12 month follow 

up, and 3) while the majority of children recruited were girls, the interventions 

appeared to favour treatment effectiveness in boys.  However this study is 

the first intervention in overweight Australian children reported since the mid-

1980s and is directly generalisable to the Australian health care setting.  This 

study also responds to the call for replication of studies outside of the US-

based Epstein group (128, 140).  It is also only the second study to have 

assessed the effectiveness of parent-led, family focused child weight 

management (161). 

 

Future studies need to address the bias introduced by volunteer recruitment 

favouring studies of homogeneous, middle class, English-speaking samples.  

Given the likely social gradient of obesity (130), and possible variations in the 

aetiological mechanisms functioning in different populations (259), trialling of 

interventions with a range of populations is crucial.  Results from this study 

and a previous report (241) also highlight the need to be able to analyse any 

differences in intervention response between boys and girls.  This may have 

implications on intervention effectiveness and the needs of service delivery. 

6.5 Implications for practice and future directions 

6.3.3 Implications for practice 

As highlighted in Table 1.6, while there is evidence from well designed RCTs 

to support family involvement in child weight management, recommendations 

around dietary management and age-appropriate behaviour modification for 

child weight management are level D, based on expert opinion (199).   
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This study strengthens the evidence base for practice recommendations by 

1) supporting promotion of children’s eating in line with the Australian dietary 

guidelines using the AGHE as modelling performed during intervention 

development show that the AGHE can theoretically reduce energy in 

Australian children’s diets (249, appendix 6), 2) supporting a previous study 

(161) indicating that parents rather than children as the ‘agent of change’ 

may be the most appropriate form of family support for weight management 

in young children, and 3) indicate that use of general parenting skills training 

may be an age-appropriate behaviour modification strategy in young (6-9 

year old) children.  The moderate intervention effect observed in this study 

highlights the need for treatment beyond 6 months.  This supports the view 

that treatment of overweight in childhood requires a sustained effort over a 

long period of time, likely 2+ years (260).  This is explored further in section 

6.5.2.1 below.   

 

Metabolic consequences were commonly identified in this young, overweight 

community-based sample.  However, while the changes in adiposity 

approximated clinically relevant weight outcomes, this did not translate to 

improved metabolic profile.  While it is possible that this was secondary to 

insufficient power to detect changes in metabolic profile, it also highlights the 

need to ensure that the clinical expectations for weight change in children are 

appropriate.  We need to ensure that treatment has the ability to improve 

health outcomes, not just reduce adiposity.  Impaired psychosocial health 

indicators were also common in this young sample of overweight children.  

This highlights the need to assess psychosocial health as part of managing 

childhood overweight and ensure that treatment approaches do not have any 

negative impact on psychosocial health.  There is also the need to design 

treatment strategies that may in fact improve psychosocial wellbeing with or 

independent of weight change.  The intervention approach in this study did 

‘no harm’, with positive benefits to self-esteem identified. 
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Finally the study results, in particular the process evaluation relating to 

session attendance has implications for intervention design and service 

delivery.  While parents in this study were satisfied with the intervention 

approach, factors such as work, family commitments and time were reported 

as barriers to parent attendance at intervention sessions and intervention 

implementation.  Given that it is crucial to have positive family and child 

outcomes and the need to manage limited health resources, ways to deliver 

flexible and realistic interventions and facilitate commitment to engagement 

in the interventions is needed.  As discussed in section 6.4.2.2 below, 

research into ways to screen predictors for intervention failure or success 

and flexible program delivery may be useful to address these issues. 

6.3.4 Future directions 

6.3.4.1 Raising awareness of child overweight as a public health issue 

At the time this study was conducted, there was a lack of services for child 

weight management in Adelaide, and over 1 in 5 Australian children were 

overweight.  Despite this, study recruitment proved difficult taking 12 months 

to recruit 111 families of 6-9 year olds.  Children in this age group are not 

covered by routine monitoring of growth through either schools or health care 

settings.  There are also low levels of awareness or concern amongst 

parents and health professionals about child overweight and its health 

consequences (38, 39).  These factors are likely to impact on families’ 

identification of child overweight and readiness for action or change.  

Therefore, raising awareness of the issue of child overweight is likely to still 

be an important strategy in both conducting obesity-related research and 

addressing the obesity epidemic.  It may be necessary to look at screening of 

child growth as a study recruitment strategy, which would also address 

sampling bias introduced by relying on community volunteers. 
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6.3.4.2 Areas for further research into effective parent-led, family focused 

weight management for young children 

Following on from this study and the literature review in chapter 1, examples 

of areas for future research into child weight management include, 1) 

assessment of the long term effectiveness of parent-led, family focused child 

weight management, 2) managing maintenance or changing developmental 

needs using ‘booster’ intervention sessions, 3) comparison of dietary 

approaches in child weight management and 4) improving intervention 

adherence by looking to match interventions to the needs of families (eg 

flexible intervention delivery models, engaging low SES families) or children 

(eg for boys versus girls). 

 

Given that 1) treatment of childhood overweight via growth with a slowed 

weight trajectory is likely to require long term treatment (>2 years) to 

normalise weight status (260) and 2) previous family-focused treatment in 6-

11 year olds observed reductions in percent overweight through to 8 years 

follow up (162), it is important to assess the short, medium and long term 

effectiveness of interventions.  However, given that long term follow up of 

child weight management studies will span a range of child development 

phases with changing needs, it may be useful to link follow up to ‘booster’ 

intervention sessions.  These sessions could be tailored to be 

developmentally appropriate for the age of child at follow up.  For example in 

older children intervention could start to involve the child in education.  This 

would assist with subject retention in follow up studies, but more importantly 

acknowledge the chronic nature of childhood overweight.  Booster sessions 

would allow treatment to be tailored to the needs of children as they change 

with growth and development, address issues of adherence and limited 

resources and explore the area of maintenance in addition to treatment. 
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Attendance at intervention sessions was a limitation in this study.  Parent 

satisfaction suggested that missing intervention sessions was not secondary 

to the program not meeting their needs.  Rather it reportedly related to 

factors such as time, family and work commitments.  This may be reflective 

of societal changes, with parents having to manage multiple family priorities 

with family lifestyle receiving limited attention.  In future studies, flexible 

intervention delivery options could be incorporated to address this.  It would 

be possible to deliver the same intervention messages, but having families 

choose a delivery mode suitable to their needs (eg group-based interventions 

in a range of locations, self-study programs, use of e-mail and phone contact 

etc…).  Use of adherence measures and stratification for choice of 

intervention could allow choice of education model to accommodate 

intervention flexibility, within the restraints of a RCT design.   

 

In addition to characteristics of interventions that may predict or assist with 

success, research also needs to investigate the characteristics of children 

and families which may predict success.  This would allow the development 

of screening tools to match treatment approaches to family needs.  Many 

methods could be utilised to explore family and program characteristics that 

predict outcome.  These include regression or factor analysis to look at what 

factors predict outcome, gender sub analysis, intervention adherence 

information and qualitative information.  Some work in the area of qualitative 

research has provided useful information by exploring parents perception of 

their children diet (100, 261, 262).  However this information or research 

methodology has not yet been applied to families during treatment for child 

overweight. 

 

Finally, diet manipulation is a key strategy for promoting weight change.  

However, the focus in the child weight management literature has centred on 

the role of behavioural strategies and physical/sedentary activity in 

management.  No randomised controlled trial longer than 6 months duration 

(intervention or follow up) has assessed the relative effectiveness of different 

dietary approaches for management childhood overweight (140).   
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There are no reviews in this area which consider the question of ‘what is the 

best dietary approach for child weight management’.  The literature is 

dominated by one approach from a single research group, the traffic light 

diet, which has only been evaluated within a behaviour therapy framework 

and has not been compared against any other dietary approach.  There is an 

urgent need to conduct trials in child populations in which the primary 

research objective centres around direct comparison of dietary approaches.  

In particular different macronutrient profiles, healthy eating (unstructured) 

versus dietary prescription (structured), and the role of low fat products that 

are high in sugar (eg low fat plus/minus low fat products) need to be 

explored.  These studies need to be carefully planned considering dietary 

composition, mode of nutrition education, target of education and 

assessment of dietary compliance. 

6.3.4.3 Beyond individual behaviour change 

Child weight management studies conducted in the last few decades have 

been implemented within an obesogenic environment.  Given that current 

behaviour modification theories (Table 1.4) only predict around 30% of the 

variation in eating behaviours, behaviour modification strategies commonly 

used may be inadequate to facilitate long term change in eating and activity 

behaviours (130, 135).  The influence of non-(child) individual factors that 

influence children’s lifestyle (eg external factors such as family and child’s 

environment) and attention to issues relating to the barriers in initiating and 

maintaining lifestyle changes and addressing relapse are two areas not 

adequately researched.   There is evidence from the theoretical and 

aetiological literature supporting the role of a number of environmental 

influences in the development of childhood overweight factors (eg child 

feeding practices and parental modelling) which are yet to be evaluated in 

terms of environmental interventions in the prevention and management of 

overweight in childhood (101).      
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6.4 Conclusion 

In conclusion, a parent-led family-focused intervention utilising parenting 

skills training and promoting a healthy family lifestyle is a promising weight 

management approach for young children.  Results from this study suggest 

that a 10% reduction in adiposity may be expected and that both parenting 

skills training and lifestyle education are important components.  The main 

strengths of this intervention approach include 1) that it is age-appropriate, 2) 

potentially sustainable long term, 3) provides a means of addressing the 

family and parental factors influencing children’s eating and activity 

behaviours and 4) achieves moderate changes in adiposity levels, together 

with reversal of obesity-related health consequences such as impaired self 

esteem and health-related quality of life. 

 

Research is required with a larger sample size to further evaluate parent-led, 

family-focused child weight management.  Potential gender differences in 

treatment response also need to be examined and the relative role of 

treatment components explored.  Ways to increase treatment effect and 

adherence, for example through 1) the use of treatment booster sessions 

adapted for changing child development phase, 2) examining factors that 

predict positive child weight management outcomes and 3) intervention 

delivery using flexible education models are possibilities that may greatly 

extend research and practice in the area of child weight management. 
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approach to address the obesity epidemic utilising both prevention and 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Figure 1.1 The World Health Organisation multi-level public health 

Prevention of weight gain

management strategies.  The size of each element represents its 
relative contribution (Reproduced from (1)) 

A broad range of overlapping activities are integral to the 
management of the obesity epidemic.  The size of each 
element indicates its relative contribution

(adapted from WHO 1998 Managing the obesity epidemic)

Weight maintenance

Weight loss

Manage co-morbidity

Prevention of weight gain

A broad range of overlapping activities are integral to the 
management of the obesity epidemic.  The size of each 
element indicates its relative contribution

(adapted from WHO 1998 Managing the obesity epidemic)

Weight maintenance

Weight loss

Manage co-morbidity
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Figure 1.2 Prevalence of overweight1 in children from the United 
Kingdom (UK), Australia and the United States (US) between 1971-19852 
and 1988-19952
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Table 1.1 The health consequences associ erweight by relative prevalence (adapted from (1, 77)) 
 

High Prevalence1 Intermedia le Low Prevalence2  

ated with

te Preva

 childhoo

nce

d ov
2

 Accelerated growth 

 Early sexual maturation 

 Poor psychosocial well being 

(eg low self esteem, body 

dissatisfaction, impaired family 

functioning) 

 Persistence of overweight into 

adulthood  

(late onset and severe obesity) 

 Dyslipidaemia 

 Elevated blood pressure 

 Hepatic 

 Raised li m

(~10% obes e

 Abnormal g  

(eg 25% of c w is nigricans are 

obese, Typ d dence in US 

adolesc

 Persistenc

 Orthopaedic conditions  

(eg 30-50% of children with slipped capital 

femoral epiphysis are overweight) 

 Sleep apnoea  

(eg 7% of obese children, with >30% obese 

children have breathing difficulty) 

 Polycystic ovary syndrome  

(in adolescence)  

 Pseudotumour cerebri 

(rare but 50% of cases are obese children) 

 Cholelithiasis 

(50% of adolescent cases are obese) 

 Hypertension 

(1% of 5-18 year olds, 60% are overweight) 

steatosis 

ver enzy

e childr

lucose

hildren 

e 2 

(varies by age of onset and severity) 

es  

n) 

metaboli

ith Aca

iabetes 

ents increased 10-fold 1982 to present) 

e into adulthood  

sm  

nthos

inci

 

1 Details of actual prevalence rates discussed in text (see s .4  o valence rates given were possible 

 
) 2 Detailsection 1 f pre
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1 National Cholesterol Education Program – Presence of 3 or more (of 5) risk factors (8) 2 World Health Organisation - Presence of insulin plus 2 (of 3) other RF (9) 3 
American Association of Clinical Endocrinologists (10) 4 European Group for the study of Insulin Resistance (11), 5 Research Group on Diabetes and Chronic Illness 
(NCEP modified for children using US cut points for lipids and blood pressure)  (10)     
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Population  ition and risk factor cut poi Prevalence 

Table 1.2 Prevalence rates of the Metabolic Syndrome (MS) in adults and children   
Author & setting MS defin nts 

Adults    

Ford 2004 (53) 

US nationally 

representative 

Male and female >20 years. N=6436 

NHANES (1988-19

67

NCEP1

102cm men/>88cm women, TG 94) 38% truncal Waist >

obesity and  N=1 7 NHANES 1999-

2000 44% truncal obesity 

>1.7mmol/L,  

women, BP HDL-C < 1.0mmol/L men/ <1.2mmol/L > 130/85, 

Glucose >6.1mm

 

ol/L 

NHANES III 24%  

 

NHANES 1999-2000 27% 

(p=0.09) 

Adolescents  

Goodman 2004 

(56) US Schools

N=1513, 12-19

 majority white/black

 years, 2% pre pubertal, 

, 60% female 

WHO2 and NCEP.BP >85/130mmH

women (BMI >95

g, waist >102cm men/>88cm 

mol/L, glucose> 110 mg/dL, 

4% NCEP 8% WHO  

(20-39% inth WHO), HDL-C <40m

high insulin (WHO only, no cut point giv

 obese) 

Coo NHANES III, 12-19  risk factors (no insulin) 

en) 

k 2003 (54) 

US Community tri racial 

years, N=2316 Presence of 3

Waist >90  centile agth e/gender, Glucose >110mg/dL, BP >90  

dL, HDL-C <40mg/dL  

th

der, TG >110 mg/

4% 

29% in overweight 

centile for ht/age/ gen

Chen 1999 (218) 

US Community 

Bogalusa, 5-17 years, n=5758, biracial Presence of 4 risk factors; BMI, HT, TG

centile for age and gender (internal cut 

/HDL-C ratio, insulin>75th 4% 

points) 

Rodriguez 2004 

(57) Mexico 

Community 

N=965 (13±3years), 52% female, 29% 

overweight 

 

NCEP, WHO, AAC3, EGIR4, REGODCI5.SBP/DBP, BMI, TG >80th 

centile for age and sex. Glucose >6.1mm 26% in obese.   ol/L 

4-8%  



National Cholesterol Education Program – Presence of 3 or more (of 5) risk factors (8) 2 World Health Organisation - Presence of insulin plus 2 (of 3) other RF (9) 3 
ssociation of Clinical Endocrinologists (10) 4 European Group for the study of Insulin Resistance (11), 5 Research Group on Diabetes and Chronic Illness 

ed for children using US cut points for lipids and blood pressure)  (10)     
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Table 1.2 cont. Prevalence rates of the Metabolic Syndrome (MS) in adults and child
 

Author & setting Population  MS Definition and risk factor cut poin Prevale

Children    

Viner 2003 (58) 

UK Obesity cl

data retrospecti

inic, 

ve & 

prospective 

esityN=103, undergoing assessment of ob

(BMI 

 

> 95th UK centile, no genetic/m

cause), 2-18 year, 35% male, 72% z 

>3.0, 38% pre-pubertal 

edical 

scor

O modified for children.  

e 

 

WH

BMI > 95th UK centile for age and sex, Impaired glucose homeostasis 

(insulin >15/30/20 mU/L re Tanner <2/2-3/post) or glucose >6.1mM

in >

/L 

or glucose at 120m 7.8mM/l, SBP >95th centile (US), Any of 

TG>1.75mm/L, HDL-C<0.9mm/L, TC >95th centile, normative US

e < versus >3.0 NS 

US 

 data 

33%  

35 versus 28% BMI z 

scor

Weiss 

2004 

obese sample 

Clinical setting 

439 4-20 obese children BMI>97th centil

(US)  

e NCEP  and WHO modified 

BMI z score>2 (severe >2.5), BP >95th centile (US), TG >95th cen

(US), HDL<5

ti

8mM/l at 2 hours, Insulin >15 

 >

le 
th centile (US), Glucose >7.

HOMA score (ref) 

39% BMI z score 2, 

ore >2.5, 

0% in normal-over-

weight 

50% BMI z sc

Lambert 

ol) 

9, 13, 16 n=2244 aemia +

2004 

Canada 

Community (scho

Definition 1 Any 3 variables listed, Definition 2 hyperinsulin  

any  2 of the variables listed  

BMI>85thP, Insulin>75thP, HDL-C <25thP, TG>75thP, SBP >75thP Ht-

specific, Glucose > 6.1 <7.0mmol/l 

Definition 1 14%  

Definition 2 12% 

1 

American A
(NCEP modifi
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drink intake 
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density of food supply 
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Figure 1.5 Changes in selected nutrient and food intake of Australian 
boys and girls aged 10-15 years between 1985 and 1995 (85) 
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Figure 1.6 Parental and family factors influencing children’s food 
preferences, eating beliefs and habits (adapted from (102, 103, 106) 
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Table 1.3 Summary of s of the effectiveness of dietary approaches for adult weight management versus no treatment (1
other (125, 126)  

 Number of studies Mean (CI) weight change (kg) (p<0.05 unless indicated, not significant NS) 

 systematic review 24) or each 

  12 months >12 months 

Avenell 2004 (124    ) 
Low fat diet (LFD) 

reduced fat (not ed) &specifi  

energy (>6.7MJ/d) 

13 (n=2081) -5.31 (-5.86;-4.77) 60 months follow up (3 studies) 

-0.20 (-2.03;1.63, NS)  

 

Low calorie diet (L

4.2-6.7 MJ/d 

1 (n=58, an adjunct therapy for post 

menopausal breast cancer) 

-6.25 (-9.05; -3.45) 36 months follow up 

-6.1 (-10.7;-1.49, NS) 

Very low calorie 

CD) 

diet (V

Modified

LCD), 

<4.2 MJ/d 

1 (n=38, looking at asthma) 

1 (versus LFD, n =16) 

2 (versus LCD, n=133) 

-13.4 (-18.4;-8.4) 

nil 

-0.2 (-2.7;2.4, NS) 

Nil follow up >12 months 

24months -4.7 (-11.8;2.39, NS)  

NS18mth -1.1 (-5.3;3.1, NS) 

Protein Sparing  Fast 

Carbohydrates <40

6 (versus LCDs, n=391 ) -3.6 (-7.4;2.2) 60 months follow up 

 0.2 (-5.7;6.1, NS)  

Pirozzo 2003 (125    

Low Fat Diet 

g/d 

) 

 

(3 20% fat, 3 unkno

6 (n=594, 92% female) 1.1 (-1.6;3.8, NS) 18 months follow up 

3.7 (-1.8;9.2, NS) 

Raben 2002 (126)    

Low glycaemic ind

wn)  

ex (GI) 20 (13 isoenergetic, 5 energy-

restricted, 2 ad libitum energy) 
-1.5±0.7kg low GI versus  

-1.6±0.5 low GI/control (NS) 

nil 
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 dification approach e 

Stimulus control 

Man g behaviours

 Social learning principl

acquired and maintained according to the 

ntecedents, actual and 

behaviour  

 Avoid sh  hungry, shop from a list, eat at 

scheduled times, store food out of sight, practice 

declinin ne portion at a 

mily 

Self
 

 Developed as therapist evaluation tool but  Keep a food and activity diary including time/place 

 education Knowledge (declarative and procedural) 

haviour 

 overweight, make small 

sustaine  label read 

g behaviour t apy – that 

is influenced b

 Avoid un  progress rather 

Pare ild behaviour 
modification 

 Social learning principles and child 

development theory – that children learn 

from observing those around them 

 nt, observant, able to 

reward, praise, modelling, limit setting.  Managing 

resistan e.  Focus on support not policing failures 

Goal setting and problem solving  Maintenance and relapse prevention  

 

 Contracti  outcome), planning and 

preparation to overcome high risk situations 

-monitoring 
found in itse

 

lf to be effective strategy eating/type amount food/who present/feelings 

Nutrition and activity
changes be

Learn risks and benefits of 

d changes, learn how to

Cognitive restructurin  Cognitive her

behaviour y thoughts 

reasonable goals, focus on

than failures or shortcomings 

nting skills in ch Being contingent and consiste

c

 ng (behaviour and

Table 1.4 Overview of behaviour modification strategies used in weight management programs (adapted from (134, 179, 180)) 
 

Behaviour mo es Theory bas Examples of strategies 

Positive reinforcement 
agement of eatin  a

es - behaviour is 

consequences of 

opping when

g food at parties, prepare o

time, get support from friends and fa
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d extensivel d 

 
 
Table 1.5 Features of the Family
Program w
colleagues (summarised from (15, 138, 139)) 
 

Features Description 

 Behavioural Weight Management 
hich has been publishe y by Epstein an

Study

m)   

 Design   Series of co

 Wait listed

ntrolled outcome trials, u

 control or par

nclear randomisation  

allel treatment arm (~10 subjects/ar

Setting 

Population 

Program 
Aim 

Inte
Components 

Follo

 Child Weigh

 Sessions co

training (including stude

 Families recruited via physicians & n

t Control Clinic, University of Pittsburgh, United States 

nducted by psychologists with a range of experience & 

ewsp

80%

nts) 

, 1

aper adverts 

 Children; 8-12 ears 20-1  ideal weight for height, no 

conditions 

iet or activity) management  

nd all sessions & 

fluences    

rv able 1.9) 

management, self-monitoring weight & behaviours, social 

learning principles, contractin mited parenting skills) 

 Family support – child or shared responsibility 

ately) 

hs maintenance, decreasing 

s (weekly to monthly) 

w
 

 y

behavioural, psychological, medi

contraindica

 Parents; overweight, motivated, willing to atte

able to complete homework, ‘middle class’ 

 Relative weight <120% ideal weight 

 Appropriate growth & development 

 Nutrition ed

 Age-appropriate includ

ion  Dietary

 Activity - aerobics or lifestyle program (300-2800kcal/week) 

 Behavioural 

cal or physical 

for height 

g parental in

 Diet (see T

ting weight (

uction to su

 - ~1200kcal/day

– 

d

pport maintenance 

ing addressin

 Traffic Light

ehensive & standardised (contingency 

ent

compr

g, li

 Group & individual therapy (parent & child se

 2-6 months treatment, 4-6 mot

frequency of session

Drop out 10 to 25% 

Program & follow up attendance facilitated by monetary incentive

(deposit system)  

par

 up  
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Table 1.6 Summar f the National Health a dical R h Council recommenda
e  in Children and Adolescents (15) 

 

Treatment component Recommendation for practice Evidence levelP

1
P 

y o
Clinical Practice Guidelines for Mana

nd 
gement of Overw

Me esearc
ight and Obesity

tions for conventional treatment in the 

Overall approach  Start management of overweight in childhood.   

g childr weight l i ppro

C 

P

1 A – Rich bo a; B – Lim RCT a or high-quality n RCT limited  evidence, sensus (199) 

 ry

ca

B 

Dietary  lines f

emen

D 

Activity  

Physical ac  pria

 wei nt is unclea

B 

Sedentary  ede  sp iven) C 

Behaviour modification i  mo d b  in any 

ils given) 

D 

Family support ve p of childhood ov

nts substantially, es
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y str tegies u d to moderate energ intak for 

y moderation1 Practical strategies utilised 

Table 1.7 Dietar
managem
 

Mode of energ

a se y e weight 
ent in children 

Specified energ
 Quantitative
 
  
  
 Semi-quantitative 
 (see Table 1.8b & section 1.6.4.2) 

y inta
  

(see table 1.8a & section 1.6.4.1) 

 

 Counting calories, prescribed meal 

plans, food provision (inpatient or 

camp progra

modified fasts 

 Point systems equivalent to set energy 

levels 

ke 

 

ms), protein-sparing 

Lower energ
 Macronutrient 
 (see section 

 Promoting
 macro & micro-nutrient
 (see Table 1.8c & 

Other dietar
(see section 

 R

 Change food behaviours 

 Improve nut

y densit
tion 

 intake 
 

 No set energ

 Reduce fat intake, use low glycaemic 

index foo

 Improve food ease low 

ener

vegeta

recommenda

guidelin

vegeta

sugar intake)

y 
1.6.4.5) 

educ  No set energ

 Reduce po

betwee

 Often linked 

appr

set energy le

trialled as fo

 Serving style

cu

ked r 

modification strategies such as 

monitoring a control 

rition skills  Label readin e modificati

cooking skills, menu planning 

y

1.6.4.3) 

 ‘Health

egies  

d volume 

 
manipula

y eating’ – 

section 1.6.4.4)

 

y intake 

s 

 quality.  Incr

nsity foods (eg fruit and 

tions such a

 

y intake 

rtion sizes within and 

to ‘healthy e

vel app

cused appro

, child-feeding practices, 

od in

Ofte

d

bles) or follow food-based 

es (eg increasing fruit and 

ble intake, lowerin

n food grou

o fo

ite.  

gy de

oaches’, usually 

es t

pet

s

g

ating 

ach alone 

anag

to b

 dietary 

 fat and 

duct of 

es.  Not 

ing

eha

strat

e foo

ps 

a by-pro

roach

take, m

n lin

 

viou

self-

on, 

ap

nd stimulus 

g, recip

 

1 Cross-reference is made to relevan es and text  t tabl



 

1 I – systematic review of randomi s (R s); II – properly designed RCT, III-1 – well-designed pse RCT, III comparative, cohort or interrup
time series study with concurrent control, III-3 – comparative study with historical control, >

sed control trial CT udo- -2 – ted 
2 single-arm studies, IV – case series st-test/ pre&post-test. 

DO drop out; B boys/G girls; D diet; A activity; BT behaviour therapy; TLD traffic light diet; NE nutrition education; IBW ideal body weight; BF body fat; wt weight; ht 
%o’wt percent overweight; height; sig significance; NS not significant; gp group; I individual; p/f/c protein/fat/carbohydrate; min minutes; mth month; wkly weekly; ftntly 
fortnightly; ↑ increase; ↓decrease, Δ change, ψ psychological  
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Table 1.8a Summary of studies using a specified energy intake and quantitative dietary approach for child weight management 
Autho
Year (
Coun
Settin

Subjects 
Study criteria 
Randomisation method 
Dr out (DO) 

Study groups   
Intervention 

me 
ures 

Baseline   Short 
follow
3-6mt

 
w u
hs 

vi
ev

o

, po
1

dence 
el

r 
ref) 
try 
g op 

O
m

utco
eas

term
 up –
hs 

 
  

Medium
ollo
2mt

term
p – 

  
f
1

E
L
 
C

1 

mments 
1 
 

D 250kJ/k

G -2.

g 6m
B -
G -

th Δ
4.5±
4.3±

 wt 
2.7k
1.8k

g 
g 

12mt
B -2.

h Δ 
2±3.
2±3.

wt   
1kg 
8kg  

2 
 

D 170kJ/k B-5.5
G -8.

Amad
1990 (142) 
Cuba 

 94 (49B) 11-13 y
 nner 2, BF >25/3

g  B -
G -

7.6±
9.7±

2.8k
2.0k

g 
g 

±2.5
1±2.

kg 
2kg 

or  

Outpatients 

N=
Ta

o 
0 & <40/45% 

G. Nil diseas  
st 6/12 related to  or 
eatment 

 ‘Randomly classified
57% 

Multi-D gp+I 6

Group & 
pubertal 
NS at baselin

a) 
B&G 
Sig g

 

ot D of 
50 ween 
 a ths  

1 D % o’wt  
(wt for ht) 

 
50±25% 6 ± poin ↓ ints 

B/
la
tr

 DO 

e/ medication
 o’wt

’ mth 

wt
 
 
 
 

 
status 

e 

B&
Sig
4m
↓ 1

G p
 gp 
ths  

<0.0
(p=n

10 %

5 time 

ts 

p<0
p (p

8mths (cf 4mths) 
4±5 %po

.05 t
=na)

ime 
 

II
 
B
2
6

h groups 
kJ/kg bet
nd 12 mon

2 D + PA  57±20% 5±1 poin - 

Reyb
1990 (143) 
Belgiu

 25 (10B) 4-16yo 
 selection criteria 
 No randomisat
 DO 14% 4mth  8 mthly I    0.05  

I-2

1 D+PA (24 
gym session) 

BMI z 
FFM (BIA) 

5.6±2.5 
34±8 

±2.
37±11

 

↓ 2
p<
5.0

3 % 
 gp 

3* 
* 

ts 

rouck 

m 
Outpatients 

N=
No 

ion method 
, 60% 12mth 

II  

2 D alone 
12 week tx 

 5.33±1.8 
37±10 

4.8±1.
37.5±1

 

Schw
shan
1999 (145) 
Austri
public  

 N=30 (13B) 6-15yo 
 Nil selection criteria 
 Assigned at random  
 DO 0% 

 I D sessions  NS at baseline *Gp diff p  

I 
Focus w  
training & FFM 

 
BMI 
FFM 

3* 
0  

ing-
dl 

a, 
gym <0

ks 
3±3.1 

±5* 

.05 

as wt

1 D+PA  
25.5±3.1 
34±5 

6w
25.
35

 

2 D

ner>2 
igible 
taining 

6 wks
1 I 

 

, f’ntly  
or Gp BT

 

Sung  
2002 (144) 
Hong Kong 
13 Schools 

 

 

ee text  in 
ietary i . 

% wt  

24.6±2.9 
32±5 

24.
32.

 * p
 for ht 160±20%  

1± 2.7 
6±5 ** 
<0.05 tim

 

 
↓15.8%points

 N=
 >1
 Lim

ra
ra

 DO

82 (54B)  8-11yo 
20% o’wt, health, Tan
ited places, 82/151 el
ndomly selected main
tio B:G, 2:1 
; 50% e 

II
 
S
d
B

 for Δ
ntake

linded Dietitian 

 
2 I 
3 Controls 

in 
  

non-BT 
ontrol 

  
 

Nuutinen  
1991 (146) 
Finland  
Camp or 
outpatients 

  

I-2 
 - 1400 0 
al/d, 20 5 
/f/c 

 142±13  
 110±8  
  

p<0.001 

 N=

 34 
 5x 

7

82 (74%B) 6-16yo 
 >120%owt 

matched <120%owt c
30-60min I Dietitian, 
gpx60min.  Mth20-40m

II
D
c
p
 

-220
/35/4

 



 

1 I – systematic review of randomised control trials (RCTs); II – properly designed RCT, III-1 – well-designed pseudo-RCT, III-2 – comparative, cohort or interrupted 
time series study with concurrent control, III-3 – comparative study with historical control, >2 single-arm studies, IV – case series, post-test/ pre&post-test. 
DO drop out; B boys/G girls; D diet; A activity; BT behaviour therapy; TLD traffic light diet; NE nutrition education; IBW ideal body weight; BF body fat; wt weight; ht 
%o’wt percent overweight; height; sig significance; NS not significant; gp group; I individual; p/f/c protein/fat/carbohydrate; min minutes; mth month; wkly weekly; ftntly 
fortnightly; ↑ increase; ↓decrease, Δ change, ψ psychological  
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ment 
 

A
Y
C
S

Study g
Interv

Ou a hort t
follow 
3-6mths 

Medium ter
follow up – 
12mths 

Evi
Lev
 
Co

Table 1.8b Summary of studies using a specified energy intake and semi-quantitative dietary approach for child weight manage

uthor 
ear (ref) 
ountry 
etting 

Subjects 
Study criteria 
Randomisation method 
Drop out (DO) 

roups   
ention 

tcome 
measures

B seline   S erm 
up –  

m  dence 
el1 

mments 
1 TLD a 48  2 12mth 29±2 II  + f mily BT % 6mth 9±22% o’wt 2% o’wt 
2 T >20% o'wt, safe for wt 

loss/PA, parent attend 
andomised stratified  

LD+family BT+6 
2 wk 3

  2 12mth 23±2  
E

U
 R

s 10 m

 
(wt for ht) 

 Time & Time p<.05 
NS 

 

1 6mt a st C 43 6mth 4 12mth NA 

ly 
12 mth; 8 wkl

 mile walk 
y tx, 

6mth 0±23% o’wt 9% o’wt 
pstein  

1985 (151) 
S 

Weight clinic 

 N=23 (0B) 8-12yo 

for age, %o’wt, fitnes
, 17% 12mth  DO 13% 6

thly M 

% o’wt

gp p<.05 
Gp 

h w it-li % 7 
2 TLD 23 %,  ↓16 

y -8 10y
TLD fa
+life l
Tx 6 th
sessi   

 27 ↓15 -8 5y, -10 10y 

E
1
st
(1
U

 
 

port)  7 in 20w

% 
(id
adj
 
(B ) 

 Sig gps Sig tm, ns gp 5&10yr 

I  

1 NE: 169  y 137% IB  no SD* III-3 

+ family BT  eal wt  27
-6 5
28  

 
3 Randomly assigned, 

wt 
+ mily BT 

sty
m

e 
 15 

ons. 8 wkly+

pstein  
 984 & 1994,

udy 2  
41, 149) 
S 

Weight clinic

 53 (?B) 8-12yo   
 20-80% o’wt, willing 

attend, healthy  

stratified for child 
 DO 13% 6mth, 39% 

12mth, 11% 5&10 yr
(?self re k, gp+I 

o’wt 

) 

MI also

 ½ v C  

I
 

D→A+CBT % Sig ↓ 5 W
2 EN:  153  Sig ↓ 138% IBW  

DA info. n=28, 
16wk  

187 NS ↓ 175%IBW D - LD 

J
1 0) 
U
C

 N=32 (9 B) 8-17yo  

 R
 , 44% 5yr 

%> W 
Se report 
dat

  *p<0.01 v gp 3. NS 1v2.  

1 Wt 0±
92

 IV 

A →D+CBT %
3attend, motivated, % T

ohnson 
997 (15
S, Uni ψ 
ommunity 

volunteers 

 8-16yrs, >20% IBW, P 

healthy 
andomly allocated 

DO13% 4mth
14 wkly session 

IB
lf-
a 

/BMI 
%IBW 

8
1

20/35±5 
±21% 

Le
2
U
co
vo

o Epst
8-12 ses

eq    

 ~12mth78± 1/33±6 
181±3, P<0.0

 

vine  
001 (152) 
S, Uni ψ 
mmunity 
lunteers 

 N=24 (13 boys) 8-12y
 >160% IBW, no ψ or 

other tx 
 

 fr
 DO 33% 

ein program  
sion, 

uency na 

2
2 



systematic review of randomised control trials (RCTs); II – properly designed RCT, III-1 – well-designed pseudo-RCT, III-2 – comparative, cohort or interrupted 
es study with concurrent control, III-3 – comparative study with historical control, >2 single-arm studies, IV – case series, post-test/ pre&post-test. 

DO drop out; B boys/G girls; D diet; A activity; BT behaviour therapy; TLD traffic light diet; NE nutrition education; IBW ideal body weight; BF body fat; wt weight; ht 
%o’wt percent overweight; height; sig significance; NS not significant; gp group; I individual; p/f/c protein/fat/carbohydrate; min minutes; mth month; wkly weekly; ftntly 
fortnightly; ↑ increase; ↓decrease, Δ change, ψ psychological  
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S
R
D

St
In

O
m

aseline  Medium 
follow up
12mths 

idence 
el1 

 
ments 

Table 1.8c Summary of studies using a child (155) or family (148, 162) healthy eating dietary approach for child weight management 
 

Author 
Year (ref) 
Country 
Setting 

ubjects 
tudy criteria 
andomisation method 
rop out (DO) 

udy groups   
tervention 

utcome B
easures 

 Short term 
p follow u

–  
3-6mths 

term  Ev
Lev – 

Com
1 9  pro amp, I) %

for
±10  8/148 Behavioural gram (c  gp or o'wt (wt 40±10  

 ht)  
 30 III-2  

2 5 g gp 1 camp  0  
3 5 oup (nearby ls).    40±10  

 
7 advice only;subjec

r
ts declinin 35±10  30±1

4  Parallel control g  schoo 36±10  

Braet  
1997 (155) 

gium Bel
Outpatients 
or camp 

 N=141 7-14yo.   
Normal IQ, >20<55% 

o’wt, healthy 
 
 1 nightly ‘intensive’ child only 

amp + all 7mthly family f’up 
 owe

%o’wt 
P<0.001  
& tx   

 

1 ↑ adua er 
d 120 00

av ur 
m

%

 

7±6 
 
3±2 
13±8 

%o'wt NS 
 
↑1±1 

 

II 

Assigned only to gp 1 
Older child > drop out  1mths; 7 fort

(Gp or I) or 10d c
Gp 3 l r  time

Family reinforced for F+V  (gr
0-1500+1
ment, beh

l to 5 p
 kcal/d), ay) + parent TLD (

healthy lifestyle environ io
odification  

>50P 
BMI for 
sex/age 

na 

↓5±8
2 hig

(g k) + parent 200-1500 
+ festyle environment, 
b n 

rves 
Red foods 
 

7±8 
3±2 
14±8 

NS 
↑0.5±1 
↓9±8 

Prevention 
study, 
parents 
attend 

 
 

 

 

 Ra
 6 night y.    food 

<0.05. NS gp
 

1 P f ch
ation, limits of respon

 gp (15 parent couples ), 
4 2l all f

 

 

 
40±3 (20-
95)% 

12/18mth 
25±5/26 

50
nts 

 

 

Family reinforced ↓ h fat/sugar 
 TLD (1radual to 10w

100kacl/d), healthy li
atioehaviour modific

F+V se  %o'wt 

 
mth; 8xwkly, 4xf’ ly, 2xmthl Gp + I   Red  time 

 
arent sole agent

Nutrition educ
 o ange 

sibility, 
BT, parenting 
12mth. 14x1h /gp
wkly, 4 1/14ly, 6 6/5 y + 5x15 amily I  

Epstein 
2001 (148) 
US 
Community

nteers  volu

N=27/30 (17 girls) 6-
11y BMI <85P.  
Parents BMI >85P 

Willing attend obesity 
prevention program, 
no other program, no 
diet/psych issues 

ndom assignment 

% o’wt 
(50P) 

3mth 
38±5% 
8mth 
31±5% 

8yr (n=
↓29% poi

 

) 

II
 

Golan 
1998&2004 
Israel (161, 
162) 

pt 

 
 Wt

 
2 C ha

P 500
ssi s (15 children/gp) 

t 
39±4 (20-
102)% 

36±5% 

31±5 (↓8% 
points)/37
8 yr ↓20 % 
points 

 
Uni ψ de

N=60 6-11yo. 
>20%o’wt.  No ψ, 

dual parents families, 
agree attend,  

Randomly assigned 
matched for age/sex hild sole agent

rescribed diet 1
12mth 30 1hr gp se

 of c nge 
 kcal/d

on

 

 

1 I – 
time seri

% o’w
(50P) 

38±5% 
  



 

  

 

T
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a .  traffic light diet (
pproach to energy moderation and the most commonly used dietary 
t gy in child w nt studies (adapted from (138, 139)) 

De ip n  

ble 1 9 The TLD), a set energy, semi-quantitative 
a
s
 
 

rate eight manageme

scr tio

Nutritional 
goals  achieve US RDA guidelines 

 reduce sugar and saturated fat intake 

 improve nutrient density per c

 preference and eating patterns 

striction) 

 

 restrict calories (900-1300 kcal/d based on child’s age)    

alorie 

 easy to implement and adhere 

promote change in food 

(limited data regarding educa

achievemen

tion, implementation and 

an calorie rets of these goals other th

P

Prescriptio

M

rocess  Foods into colour-coded categories based on energy content;   

 r ’  than the average serving for that 

group (limit of 4-15/week) 

y ca ion  the average 

s up (fruit=40kcal,  fruit up to 60kcal) 

20kcal/ave serving provi     

 

a with 

n
  

a anc  until 

ed ‘stop

ellow ‘

>20kcal more

pro ap ach ut ’ within 20kcal of

f

 

Individualise

set level of 

After treatment, intake increased gradually (100kcal/week)

energy balance (weight 

ood

 Combined d

 Within the

 w

green ‘go’ <

foods  

children encouraged to eat from a range of groups 

ithin that food gr

ishes are co

 colours,

d child

energy restriction using f

o

 foo

stability) ach

 so

sion of food.

ey contain any red single

ced into

ded red if th

ds are pl

ood exchange lists 

ieved 

 1

 serves to achieve 

1 groups 

  

e 

 prescribed number of food

inten



 

1 I – systematic review of randomised control trials (RCT I erly gne ll-de III-2 – comp ort ted 
time series study with concurrent control, III-3 – compara stud h his al >

s); 
tive 

I – prop
y wit

desi
toric

d RC
 control, 

T, III-1 – we signed pseudo-RCT, arative, coh or interrup
2 single-a
t; ht heig

ly fo

rm  series, post-test/ pre&p st-test
DO drop out; B boys/G girls; D diet; A activity; BT; behaviour thera BF  fat; eigh ht; can S not significant; gp group; I ind ’wt 
percent overweight; p/f/c protein/fat/carbohydrate; min minutes; mo wkly ekly; ftnt rtnig cre ↓decrease, Δ change, ψ psychol LD 
traffic light diet; IBW ideal body weight; NE nutrition e  
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Table 1.10 Summary of studies using family support (parent attendance and/or supporting parents) in child weight management  
Author 
Year (ref) 
Country 
Setting 

Subjects 
Study criteria 
Randomisation method 
Drop out (DO) 

Stud oup
Inte tion

Outcome 
measures 

Baseline  rm 
f  up –  

Medium te
follow up 
12mths 

nce 
1 

ments 

stud
sig si
htly;

ies, IV – case
ce; N
ase; 

o . 
ividual; %o

ogical, T

Evide
Level
 
Com

py; 
mth 

body
nth; 

wt w
 we

gnifi
 ↑ in

ducation; 

y gr
rven

s   
 

Short te
ollow

3-6mths 

rm  
– 

1 -specific target 44±16%  +8 (5y)/ +8 (10 pointsNon y) %  
2 +C targeted   -15 (5y)/ -15 (10y) % poin
3 C targeted   +2 (5y)/ -2 (10y) % points 

Epstein 
1994  (263) 
US 
Weight clinic 

 158 (42 B) 6-12yo 
 20-100% o'wt, intact 

families, parent o’wt, 
willing to participate, no 
Ψ, learning 

 Randomised, no details 

 
 6-1  

Δ% 
points o’ 
wt ht, 
age 

9yrs)
  P<0.05; 5yrs, gp 2v3& 1;1

P  ts 

0y 

II 
 

wkly 8-1

1 P+C 

2 + mthly

attended
responsibility  

2mth

, shared

(<1

 

  

58±2

gp

51

 2v1

±28

 

% 6% 3 mth 53±26% 

2 C on
expe

3 WLC

ly attend
rt 
 

ed, child 39±1

42±2

8% 3

0% 4

1±18

6±21

% 

% 

33

- 

±18% 

Kirchenbaum 
1984 (193) 
US 
Uni ψ dept 

 N=40 (23 B)9-13 yo 
 Literate, >20%o’wt P+C, 

motivated, nil wt prog 
 Random assignment 

(matched for P/C sex, 
child age, P/C %o’wt) 

 40 follow up 
 time 

5) 
 

 9 we

1 P sol

ekly sess

e agent 

ions 

Δ  

%o’

 
% o’
(50P

wt 

wt 
) 

NS 

 
40±3% 
(20-9

G
G
8
3
 

p 1 
p 3 
mth 
1±5

v 3, p<0.
p<0.05 ti

% 

01. 
me 

12

12
25
8y

mth 

mth 
±5%
r ↓2

↓ 6

 ↓15
9% p

% p=

% p
oint

0.04

oints
s 

II 

2 C sol

  
1 BT+p

e agent 

arenting

Δ 

 

 

 
%o'

39±4
(20-1
 
46±1

% 
02) 

%
poin

Golan 
1998&2004 
Israel (161, 
162) 
Uni ψ dept 

 N=60 6-11 yo 
 Wt>20% o;’wt.  No psych, 

both parents at home, 
agree attend, do Q’aires, 
have reg check ups. 

 DO 17% 8 yrs P<  & g mth 8

able 1.8c 
tervention 
 

7% 12   ↓ ↑6

3

S
6

6±5

ig g
mth 

% 

p 
33% ↓13

31
8y

±5%
r ↓2
.05 
mth

 ↓8
0 % 
time
45%

 points 
ts 
p 12 

 1; 3yr 52 
 yr 

II 
 
See t
for in
details

 wt % 
2 BT+p

mx  
arenting

6 mth, 8 x wkly, 9 x fntly

+child self 8% 42% ↓ 6% poin
3yr 43% ↓5%

Israel 
1994 (194) 
US 
Uni ψ dept 

 N=30 8-13yo 
 >20% o'wt 

 NS gp or time 

 

 

48±1

 

 3
p
P

3% 
oints
<.00

↓16% 
 
1time ns

ts 
 points 

 gp 

III-1 



 

1 I – systematic review of randomised control trials (RCTs); II – properly designed RCT, III-1 – well-designed pseudo-RCT, III-2 – comparative, cohort or interrupted 
time series study with concurrent control, III-3 – comparative study with historical control, >2 single-arm studies, IV – case series, post-test/ pre&post-test. 
DO drop out; B boys/G girls; D diet; A activity; BT; behaviour therapy; BF body fat; wt weight; ht height; sig significance; NS not significant; gp group; I individual; %o’wt 
percent overweight; p/f/c protein/fat/carbohydrate; min minutes; mth month; wkly weekly; ftntly fortnightly; ↑ increase; ↓decrease, Δ change, ψ psychological, TLD 
traffic light diet; IBW ideal body weight; NE nutrition education;  
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f) eria 
 method 

mments 

 
Author Subjects,  Study groups   Outcome Baseline  Short term Medium term  Evidence 
Year (re
Country 
Setting 

Study crit
Randomisation
Drop out (DO) 

Intervention measures follow up –  
3-6mths 

follow up – 
12mths 

Level1 

 
Co

1 BT P+C separate 53±20 9wk 41±22 12mth 45±21 
2 BT + Parenting 

 P+C separate
46±20 39±22 

6±16 5±16 

7) 
8-12 yo 

’wt 
wk gp3 2x1hr P L 

%o’wt 

<0.01 1&2 v 3 
3±21 6mth 28±18% 

↓25% points 

40±33 

3 WLC  
ly 90min.

5 5 - 

Israel 
1985 (18
US 

ψ dept Uni 

 N=33 (10B)  
 >20% o’wt, healthy 
 Randomly assigned 

stratified for age & %o
9  

5
p gp1p<.001, gp2 ns v wk9 

na 

II 

1 BT+parental PS P+C 
attend 

%o'wt 

2 BT P+C attend 
D+A P+C atten

 56±36 46±39 ↓10  
3 d  52±22 42±18 ↓10  

1988 (181) 
 

og 

 p<0.01 

II 

1  + PS P+C z score 
(not UK) 

2.8±0.9 6mth 1.5±0.9 12mth 1.7±1 ↓1.1 
24mth 2.3±0.9 ↓0.5 

Graves  

US 
Uni ψ dept 

N=40 (?B?G) 6-12yo 
 20% o'wt, parent attend, 

s/prhealthy, no wt med
 Randomised (strat o'wt) 
 DO 20%  8wks wkly 60min 

Epstein
 Timexgp  

↓ 1.3 
2 Epstein + PS C  .9 

24mth 1.7±.9 ↓0.9 
TLD, A) 

P+C 
.7±.9 1.5 ↓1.3 

2000 (185) 
US 
Weight clinic 

1yo 
 > t , 

e 
wt program, 

triction 

 6mth, 16wkly + 2mthly e (gp 3) 

II 

  Dietitian, 
2/wk PA, 3wkly lecture 

1.1±0.2 
 

2.6± 1.2±.8 ↓1.4 1.3±.9 ↓1.3 

3 Epstein (BT,  2 1.2±.8 ↓ 1.4±.9 
24mth 1.6±1↓1.1 

Epstein   N=62 (25 B) mean10±
20%o’wt, neither par o’w
willing attend, 3rd grad
literacy, no 
ψ or activity res

 randomised gender, C 
+P%o’wt stratified  NS  P<0.02 gp by tim

1 3mth tx,mthly 26.1±.3 
81%  

6mth ↓Eliakim 
2002 (195) 
Israel 

s 

 

sity/meds 
 65% DO 

+A “usual care” 
 Dietitian 

BMI 
%>95th 

MI %ile 25.2±1.4 
Δ 

children 6-8yo 
↓BMI 

 
Outpatient

N=177+ 5 C (100B), 10yo, 
40% pubertal.   

 Nil organic obe
 Not randomised,

2 D
advice, 1 visit

B
80% 

↑0.7±-.2 
both p<.05 time 

 III-2 
P agent of 

69% 
1 P+C attend  Not given -4% 
2  attend (P written)  1977 (186) 

0-11yo 
 >90th %ile for weight, family 

support, healthy 
 random allocation, DO 70% 4 WLC (8 weeks) 

% o’wt 
baseline 7 

thf’up 
 0% at 8wks 

t 28 II 
Stratified for 
gender, age, 
weight 

C -2% 
3 P attend   -5% 

Kingsley  N=40 (16B), 1 Δ

m

NS between gps a
weeks 
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Table 1.11 Summary of secondary outcomes examined as part of weight management programs conducted with children 
erence lth Outcome eristics dings 

NHMRC 2

98 

4 50), 8-12 yo, tx 6-12 mth, f’up 2-5 yrs, 

oints, 5 years 55% DO 
C (-.3), TG ↑HDL-C (+.2) 

ang ess not diet 

C 

98 

C 

ein 199

4 iven, tx 4-12 mths, f mt

w % poin
↓4-12 mths - rises over time with stable weight 

se ith weight Δ

 1 3 studies (N=n=26-89), 7-12

 weight chan wn 
 self esteem study Δself esteem 

ciate diposity 

Epstein 1998 & 
ng 

1 n 8-  yo. tx 12 f’up 

m oi

in p eating disorders, wt 

dissatisfaction,

vens 1 p  tx an mt

A
n KINDL scores (physical/psy cial 

ioning, SE) 

 1998 1 steem above g & behaviour problems,

behavioural co tress. 

 1 11 yo 

weight reduction 8-15% 
n in adiposity ↓ explained by interve

nce (5%), eating/activity ch

Ref Hea Study charact Key fin

NHMRC 

 Ep

39) 

s, 7-12 yo, tx 3-mths, f’up 14 mths, wei

reduction ~25% points 

a ed but normali ce 

treatment ceased.   Slowed growth associ

 restrict J/kg but not >0.25MJ/kg).  

2003 Growth 
(15) stein 

1998 (1

4 studie ght 2 norm l growth, 2 slow sed on

ated with 

greater ion (eg <0.17M

003 Lipid profile 
Epstein 19

studies (n=41-

weight reduction 20-50% p
↓T  (-.6), 

ΔHDL-C ch e associated with Δwt & fitn

NHMR

Epstein 19

2003 Blood pressure No studies in children - 

NHMR 2003 Insulin 
Epst 8 

studies, no ages g ’up 4 -60 hs, 10-20% 
eight reduction ~15 ts 

 yo 

status.  Obe  girls, no  Δ insulin w  

French 995 Self esteem 

 

(66) tx unknown, f’up 18mth (1), ge unkno  was asso

↑ all 3 studies, only 1 

d with ↓ decreased a

 Body esteem 
Disordered eati

study (n=47), childre 12  mths, 24 No Δ 

ths. Weight ↓13±13% p nts 

revalence of 

 disturbed eating 

Ra 2001 HR-QOL 
(200) 

study (n=584), 12 yo. In

 

atient d f’up 12 hs, ↑ Germa
diposity change na

study see under body e

choso

funct

Epstein  Child/family 
behaviour/capacity 

Process ev

↓internalisin  ↑child 

mpetence.  Parent ↓ dis

aluation study (n=60), 6-

Tx & f’up 12 months, 
Variatio

(7%), attenda

ntion type 

ange (27%) 

 

 

  

yo years old; tx treatment; f’up follow up; Δ change; DO drop out; mth months; HR-QOL health-related quality of life; KINDL measures HR-QOL; SE self esteem 
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abl es C apT es and Figur h ter 2 
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Table 2.1 Goals of two parent-led, family focused weight management programs for 6 to 9 year olds utilising parenting skills 
training plus intensive lifestyle education (P+DA) or parenting skills training alone (P) 
Program Goals 1 Objectives & Strategies - P+DA Objectives & Strategies - P 
Parent-led family focused 
approach 

 Support parental ability to 
initiate & maintain child 
behaviour modification 

 Parenting skills training using principles - Ensure a safe, interesting 
environment; Create a positive learning environment; Use assertive discipline; 
Have realistic expectations; Take care of oneself as a parent (207) 

 Parenting skills training using pr es 
as for P+DA group 

Promote sustained energy 
intake moderation & ‘healthy 
eating’ 

 Use the Australian Guide to Healthy Eating to buy, prepare and serve family 
meals and snacks (205) 

 Use the Australian Guide to Health
Eating to buy, prepare and 
meals and snacks (205) 

 Food quantity (overall food 
volume, within and 
between food groups) 

 Food quality 
(nutrient & energy density, 
intake saturated  fat) 

 AGHE serve sizes & daily food group serves for family members provided 
 Parent monitoring of child and family intake using AGHE 
 AHGE linked to food-based recommendations to lower energy intake eg lunch 

box & snack choices from cereals, vegetable, fruit & dairy food groups, use 
cereal-based ‘extras’ sparingly. Encourage water, limit juice to 150ml/day.  2-3 
serves 1-2% fat (ice-cream/cheese 1-2/week) (249) 

 No specific information.  Figu .1 
provided and families encourag t 
most, eat moderately, eat occa ly/ 
in small amounts’ for variou od 
groups 

 Families not

incipl

y 
serve family 

re 1
ed to ‘ea

sional
s fo

 asked to moni
 No specific food recommendations

 Nutrition skills  label reading, recipe modification, child feeding practices, managing appetite  Nil 
Promote increase in activity  Be active often in a variety of ways aiming for 30 min/day physical activity and 

be active in play, transport, chores, family activities etc… 
 Be active often in a variety of ways g 

for 30 min/day physical activity and be 
active in 

 Create active opportunities  
 Limit inactive opportunities 

 Limit total ‘screen time’ to 7 to 10 hours per week 
 Education around importance of physical activity, potential barriers and how to 

overcome these 

  play, transport, chores, family activities 
etc… 

 Limit total ‘screen time’ to 7 to 10 hours/ 
week 

 No specific education how to achieve this 
 Increase child motor skills  Fortnightly (4) & monthly (3) structured, fun, skills-based games sessions for 

children, aerobic fitness & movement skills.  Families asked to use at home 
 Nil 

tor food intake. 
. 

aimin

1 Derived from literature, refer to Chapter 1 section 1.7 

  



 Triple P – Positive Parenting Program, parents attend alone (46) 2 DA – Intensive lifestyle education group sessions focusing on diet and activity, parent attend 
children in group activity sessions (refer to appendix 2 for details of sessions) 
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Table 2.2 Structure and content of two child weight management programs for 6 to 9 year olds which involved parenting skills 
training plus intensive lifestyle education (P+DA) or parenting skills training alone (P) 

Week P+DA P 
1 A family approach to child we

enc
ight management 
es on children’s behaviour; goal setting & monitoringParenting principles; Influ 1

 

1

while 
 

2 haviour1

change1

e as P+DA 
 Week 4 Lifestyle pamphlet provided 

sion content dependent on family goals & challenges1 

& Factors influencing weight gain; pros & cons of being a healthy weight2

7 
e sessio

mily food

dification & take

ss

15 Managing appetite2

16  phone session 
s

 
19 Self esteem & teasing2

20  Individual telephone session 
21 Individual telephone session 

 
23 Progress review & planning  

in Triple P phone calls 
4 fortnightly and 3 mthly 1hr DA2 group sessions, 3 mthly 15min phone calls 

4wkly 2hr Triple P1 group sessions, 4wkly 15 min 
Triple P phone calls, 3 mthly 15 min support calls 

Encouraging desirable be
3 Managing behaviour 
4 Planning Ahead - Family 
5 Individual telephone ses

survival tips, high risk situations, planned activities routines1

 Week 1-4 sam

-  Parent driven agenda, Individual telephone session1

6 Individual telephone sessi
Individual telephone sessi
Individual telephon

on1 Individual telephone session1

on1 & The Australian guide to healthy eating & label reading2 Individual telephone session1

8 n1

 battles
Individual telephone session1

9 Physical activity & fa
10  

2  
 

11 Recipe mo away2  
Individual telephone session 12  

13 Individual telephone se
14  

ion  
 
 

Individual tele
17 Individual telephone ses ion  
18  

 

 
22  

 ahead2

Total 4 wkly 2hr Triple P group sessions, 4 wkly 15 m
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le 2.3 Application of the general child behaviour ‘Positive Parenting 
gram’ P ed Activities Routine© to weight-related behaviours (207) 
text    after school  o gh fat h sug s 

 to din  

 

Tab
Pro
Con

lann
Sn
th

ac
rou

king
gh

n hi , hig ar food
ner

Rul

 
Plan
Pre

Eng

 

Reward
behavio

 
Manage
behavio

 

Follow up 
discuss
new go

es or G  sen  the E ‘pl 05) 
 e eals a snack
 m or dad wh hungr

ning a
paratio

 eason r snac
, em al ea ) 

  le hy, w  etc… 
  Ensure home food supply fits family rules 
  Have AGHE snack available when arrive ho

school  
aging Activities  AGHE snacks list including some snacks that child can 

prepare themselves or explores a new food from 
AGHE 

  After-school activities list (indoor, outdoor, sitting, 
active.  Have play equipment visible) 

 After-school routine (links to ↓screen time); develop 
hobby, motor skills, homework, help prepare dinner 

s for new 
ur 

 Descriptive praise when healthy snack choice made or 
child observed to break between snack and next meal 

  Choice (within limits) of snacks (new ideas) 
 e iour chart rewarding appropriate choice

u  time; talking about day with parents
ment of old 
ur 

a ules for transparent expectations for nd 
parent 

 e d child of the rules (eg when accesse board 
without asking) 

 s mediate and logical consequences ( e 
snack away if asking for high fat/sugar snacks or does 
not appear hungry) 
s e Triple P ‘compliance routine’ to be consistent 
and encourage obeying rules 

ion t 
als 

e o  achieved? 
 chieving goa a
a o te snack choices when visiting 
o n bout 

Afternoon snack cho
We have breaks betwe
Come to mu
Monitor intake and ident
bo

Family discussion of ru

 from
n m
en 
ify r
ting
s; w

AGH
nd 
y 
s fo

hat

ate’ (2
s 

king (eg 

me from 

oa
 

nd
n 

ls 

 
redom otion

 B
 Q
 H

 R

 U

 U

 W
 I
 E

hav
ality
ve r

min

e im

e th

re g
nti
ou

en

s  

ild a

up

 tak

just plan 

  
ch

s c

eg

ad and se
als
any
ge 
 or 

de
nc
fri

fy 
ra

ds

barriers to a
ppr
ut a

ls nd 
pria
d a
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1 The Austra nal 
 recommending volu

and between the s’ (high 
nergy/fat/sugar/salt)

 
 

Figure 2. lian Guide to Healthy Eating (AGHE); the natio
food selection guide me and quality of foods within 

five food groups, water and ‘extra
e  foods (205) 
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Figure 2.2 An activity pyramid appr endations 
for physical and sedentary activity levels in 6-9 year old children (taken 
from (209)) 
 

opriate to guide recomm

 



 

 

Table 2.4 Child-specific cut points used to define presence of cardiovascular risk factors in 6-9 year old pre puber
 

Cardiovascular risk factor Cut point  Source 

211 

hildren tal c

Fasting total cholesterol  > 4.40mmol/L 

Fasting low density lipoprotein >2.85mmol/L 

Fasting triglycerides >1.81mmol/L 

 75th percentile from the US Lipid Research Prevalence Study u

conversion factor of mg/dL x 0.0259 (225) 

Fasting high density lipoprotein <0.82mmol/L  recommendations from the American Academy of Paediatrics usin

conversion factor of mg/dL x 0.0259 (225) 

Systolic blood pressure Age, height & 

gender specific 

 95th percentile for age (to the nearest year), gender and height usin

reference population (245) 

Diastolic blood pressure Age, height & 

gender specific 

 95th percentile for age (to the nearest year), gender and height usin

reference population (245) 

Fasting glucose  >7.9mmol/L  as defined in the 3rd National Health and Nutrition Examination surv

(55) 

Fasting insulin >35 pmol/L boys 

>41pmol/L girls 

 75th percentiles of a Canadian community based sample of 783 su

aged nine years (55) 

sing a lipid 

g a lipid 

g US 

g US 

ey 

bjects 
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th 
Questionnaire (CHQ PF50) grouped according to physical, psychosocial or family functioning (adapted from (222)) 

Interpretation of low scores 
(on a 

etation of high scores 

Table 2.5 The 13 domains of health-related quality of life (HR-QOL) assessed in the 50-item Parent Report Child Heal

 HR-QOL domain CHQ PF 
50 items scale of 0-100) (on a scale of 0-100) 

Interpr

Physical  
functioning 

Physical activities lim
physical health  

ited by Child limit
including 

rms all types of physical activities, 
rous without health limitation 

6 ed in performing all physical activities, 
self care due to health 

Child perfo
including vigo

 Role/social activities limited by Child limited in school work or activities with 
friends u

Child had no limitations in school work or 

Child h
 General health perceptions 6 Parent be

to worsen 
ves child’s health is excellent 

functioning 
ocial activities limited by 

emotional/social problems 
Child limite

iends du ems 
or 

activities with friends due to emotional or 
behaviour problems 

roblems Child 
delinq e

, 

 Emotional problems hild has ns 
all the

Child feels peaceful, happy and calm all of the 

Self-esteem Child i
relationshi  life overall 

 
relationships and life overall 

motional impact on parents rent
m c

m 

 Time impact on parents arent ex rsonal time 
due to chil cial health 

Parent experiences no limitations in personal 
time due to child’s physical/ psychosocial health 

 Impact on family activities 6 Child’s health often limits and interrupts family 
activities and is a source of family tension 

Child’s health never limits or interrupts family 
activities and is not a source of family tension 

 Family cohesion 1 Family’s ability to get along is rated poor Family’s ability to get along is rated excellent 
Overall Change in health 1 Child’s health worse than 1 year ago Child’s health better than 1 year ago 

 2 
physical health  

 Bodily pain/discomfort 
 d e to physical health activities with friends due to physical health 
as severe, frequent, limiting bodily pain Child has no pain or limitations due to pain 

lieves child’s health is poor and likely Parent belie
2 

Psychosocial Role/s 3 
fr

d in school work or activities with 
e to emotional or behaviour probl

Child has no limitations in school work 

 Behavioural p 6 

5 C

often exhibits aggressive, immature, 
uent b haviour 

Child never exhibits aggressive, immature
delinquent behaviour 

 feelings of anxiety and depressio
 time time 
s very dissatisfied with abilities, looks, 

ps and
Child is very satisfied with abilities, looks, 6 

Family  
functioning 

E 3 Pa
fro

 experiences worry/concern resulting 
hild’s physical/psychosocial health 

Parent experiences no worry/concern fro
child’s physical or psychosocial health 

periences limitations in pe
d’s physical or psychoso

3 P
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Table 2.6 Comparison of traditional and linear mixed model (mixed-effects) approaches for the analysis of repeated measure 
data (reproduced from (237)) 
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bles and Figures Chapter 3 
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Eligibility screened  
by telephone  

n=262

Did not attend baseline n=4 

Consent obtained 
n=115

Completed baseline 
measures  

N=111

WLC 
n=36 (13 boys) 

P 
n=37 (13 boys) 

P+DA 
n=38 (14 boys)  

Figure 3.1 Progress of subjects through the phases of the randomised 
controlled trial from recruitment to analysis by group allocation to either 
parenting alone (P), parenting plus intensive lifestyle education (P+DA) or 

waitlisting for intervention for 12 months (WLC) 

12 months after 
baseline 

 n=31 (12 boys) 

12 months after 
baseline  

n=29 (12 boys)

12 months after 
baseline 

 n=31(9 boys) 

6 months after 
baseline  

n=28 (11 boys)

6 months after 
baseline  

n= 29 (9 boys) 

Program Attendance  
(11 sessions) 

19 attended >8 sessions 
13 attended 2-7 sessions 

5 <1 session 

Program Attendance  
(18 sessions) 

18 >13 sessions 
18 attended 2-12 sessions 

2 <1 session 

Enrolment 

Follow-up 
& numbers 
analysed 
 

Allocation 

Eligibility & 
Excluded n=136 
      
     Not meeting entry criteria n=62 
 
     Refused to participate n=74 

Excluded n=11 
 
     Not meeting entry criteria n=7 
 
     Refused to participate n=4 

Eligibility confirmed at  
medical screen  

n=126 

Intervention 
Attendance  
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Table 3.1 The number of enquires received from families interested in 
participating in the study and the number (percent) of families enrolling 
in the study by recruitment strategy  
 
 

Recruitment strategy Enquires Enrolled in study (%) 

Local newspapers 72 41 (57) 

Unknown 53 12 (23) 

School newsletters 45 23 (51) 

Television coverage 29 12 (41) 

Statewide newspapers  18 8 (44) 

Other health avenues  14 6 (43) 

Paediatricians 13 4 (31) 

General practitioners 8 1 (13) 

Other print media 7 2 (29) 

Word of Mouth 3 2 (67) 

Total 262 111 (42) 
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able 3.2 Mean±SD or percent for indicators of socioeconomic status 

d 

 Study families SA population1

 
 
T

and family structure of 111 families at baseline of the study compare
with the mean values of the South Australian (SA) population  

 

SEIFA index2 -    

Disadvantage 1014±78 02 

 997±73 0 

983±58 3 

1001±57 4 

73% % 

10

Advantage 96

Resources 96

Education 96

Parents married/defacto 74

Parents separated/divorced 27% % 

ber of children)

 Three 

 

16% 

51% 

23% 

10% 

 

a 

26

Family size (num

 One 

 Two 

 Four or more 

n

Family position of  

child enrolled in study 

 First 

 Second 

 Third 

 Fourth or later 

 

53% 

32% 

10% 

5% 

 

na 

 

 
1 Data from the 2001 Australian Census (264) 
2 Socio-Economic Index for Areas, higher values indicate higher socioeconomic status (for 

details refer to section 2.4.6.1 (223))  
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able 3.3 Mean±SD anthropometric measurements and weight status of 

 All p value1

 
T

6-9 year old pre-pubertal children at baseline of the study 
 

Boys Girls 

n 111  41 70 

Age (years)  8.2±1.1 8.6±1.0 7.9±1.2 <0.01 

Height (cm) 136.3±8.3 7.9 134 <0.01 

Height z score 1.25±0.91 1.03 1.17±  0.01 

Weight (kg) 45.6±9.0 48.7 10.1 43.8 0.01 

BMI (kg/m 24.3±2.6 24.5 2.8 24.1 0.41 

BMI z sco 2.75±0.52 ±0.43 2.70± 0.19 

Waist Circumference (cm) 77.3±7.3 80.0±7.5 75.8 <0.01 

Waist ±0.65 3.53±0.67 3.02±0.57 <0.01 

Weight Status (frequency, n)      na 

 Non-overweight 1 0 1  

 22 6 16  

 bese 82 1 51  

 6 3 3  

140.2± .2±7.8 
2  1.37± 0.81

± ±7.8 
2  )

3

± ±2.5 

re 2.84 0.56 

±6.8 

Circumference z score 3.20
4

3

Overweight 

O  3

Severely Obese 
 
1 Inde
2 Calc ubject heights against US 000 reference lation (214) 
3 Calc ct values against UK ce population (215) 
4 Gen I z score equating to BMI <25, >

pendent t test by gender 

ulated by comparing s  CDC 2 popu

ulated by comparing subje referen

der and age-specific BM 25, >30 or >40kg/m2 at age 18 

(15, 20

 

). 
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able 3.4 Mean±SD age, anthropometry, parent characteristics and 

ivery1 

 FMC H alu

T

indicators of socioeconomic status for 6-9 year old pre-pubertal 
children at baseline of the study by site of intervention del

 

WC p v e2

n 65 46  

Decimal age (years)  ±1.0 8.1±1 .24 

 z score3 ± 6 
3 ± 3 

z score3 ± 29 

rs BMI (kg/m2) ± ± 24 

s BMI (kg/m2) ± 1 

± ± .01

1009±73 981±71 0.05 

1027±75 995±79 0.04 

993±56 969±57 0.04 

1012±76 987±75 0.08 

8.4 .2 0

Height 1.24 0.92 1.24±0.98 0.9

BMI z score 2.65 0.48 2.88±0.55 0.0

Waist 3.14 0.63 3.28±0.69 0.

Mothe 28.9 7.0 30.6 7.4 0.

Father 29.0±4.0 30.3 4.4 0.2

Parents age (years) 40.0 5.7 36.4 6.8 <0  

SIEFA Indices4    

 Advantage 
 Disadvantage 

 Resources 

 Education 

 

1 Study sites were two tertiary teaching hospitals in metropolitan Adelaide, Flinders Medical 

3 z score calculated using US CDC 2000 reference population, BMI and waist z 

cores calculated using UK reference population data (27, 214, 215) 

conomic Index for Areas, higher values indicate higher socioeconomic status 

etails in section 2.4.6.1) (223) 

 
 

Centre (FMC) and Women’s and Children’s Hospital (WCH) 

2 Independent t test by study site 

Height 

s

4 Socio-E

(d



 

 

Table 3.5 Mean±SD weight, s  M a  score for 6-9 year old pre-pubertal children at baseline, 
61 and 12 months after parents  ting plus intensive lifestyle education (P+DA), parenting
interventions or were waitlisted fo v  nths
  

 
1 no data collected for WLC at 6 months 
2 Intention to treat analysis, linear mixed model, group by time (p=0 up 0 o m

versus 12 months p=0.001; baseline versus 6 s nd 6 ve  12 m
3  Chi square, p=0.03 direction of the change in sco or indi bjects at 12 months compared to baseline by study group.  ↓ also includes

BMI z score.  As both baseline and 12 month data requ =91 
4 Number of children in each study arm at, ne , P= WLC s DA=2 m +DA P=29, 

 Weight (kg) I 2) o

body mas  in
comm

r inter

month

 BMI z 

baseli

dex (B
enced 
ention

 p<0.01 a

re f

ired, n

P+DA=38

I) 
the
for 

BM

nd BM
paren

12 mo

.76), gro

rsus

viduals su

37, 

  (kg/m

I z
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and  
 alone (P) 

for time; baseline 

 no change in 

WLC=31

 (WLC) 

(p=

onth

.89)

s p=

, time (p<0.001).  Post hoc analysis (B nferroni ethod) 

1.00 

BMI z sc re2

 Baseline 6  

months 

12

months  m t

ne 12  

months 

ference 
aseline-

12 months) 

n 

y)  

Change i
BMI z 
score3  

 (frequenc

=36; 6 month  P+ 9, P=28, WLC na; 12 onths P =31, 

  Baseline 12

on

  

hs 

Baseli  6  

onthm s 

Dif
(b

6  

months

n4 111 57 91 91 111 57 91 91 111 57 ↓ ↑ 

P+DA 45.3±10.6 45.3±8.1 47. 23.9±2.8 2.74±0.58 2.52±0.53 2.43±0.68 -0.24±0.43 7±8.7 24.1±3.0 23.6±2.4 25 6 

P 45.8±8.6 48.1±8.6 49.7±10. 24.3±2.8 24.1±2.8 .58 15±  3 24.3±3.4 2.76±0 2.63±0.53 2.56±0.79 -0. 0.47 22 7 

WLC 45.6±7.6 - 51.2±9.5 2 0 2 .39 13±0.40   4.4±2. - 5.0±2.6 2.75±0 - 2.60±0.57 -0. 16 15
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3.2 Me a in M  sco  old 

ertal children at b line (n=111), 6 (n=57) and 12 months (n=91) 
arents com he s t arent  p in sive 

e education  e o (P) in ven n o ere 
ed for interv 12 mo

re1 for 6-9 y

ing
ter

an±SD bod

 

Fig

pre
afte
lifes
wai
 

ure 

-pub
r p
tyl

tlist

y m

ase

ss dex (B I) z ear

ten
r w

menced t
 (P+DA) or
ention for 

ix m
ntin
nth

on
g al
s (W

h p
ne 

LC)

lus 
tiopar

2 

P
P+DA
WLC

1.75

2.00

2.25

2

2

.50

.75

B
M

I z
 s

co
re

Baseline 6 mo
Tim

nths
e

12 months

 

treat ysis, linear mixed mod r by time (

 hoc rro e ) seline versus 12 mont .001; 

us 6 ths p<0.01 and e 1 onths p= d for 

hildren in  study arm at, b l nths 
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A=29, P=

 anal

 ana

 mon

el, g

thod

rsus 

oup 

, ba

2 m

p=0

1.0

1 

.76).  M

0.  No d

ain effect for time 

hs 

ata col

6; 6

lysis (Bonfe ni m

 6 v

p=0

lecte

 mo2 Nu

P+D

 

 

each

a; 12
ase

=31,

ine P+DA=38, P=37, WLC=3

P=29P+D  WLC



 

 

  
222

able 3.6 Weight status1 of 6-9 year old pre-pubertal children at 

 

T
baseline, and 6 and 12 months after parents commenced a 6 month 
parenting plus intensive lifestyle education (P+DA), parenting alone (P) 
intervention or were waitlisted for intervention for 12 months (WLC) 

 

Baseline 6 months 12 months 
 cy (%) n Frequency (%)

P+DA 38  29  31  

n Frequency (%) n Frequen

Non overweight  0  0  1 (3) 

Overweight  10 (26)  7 (24)  9 (29) 

Obese  28 (74)  22 (76)  21 (68) 

P 37  28  29  

Non overweight  1 (3)  0  1 (3) 

Overweight  8 (22)  9 (32)  10 (35) 

Obese  28 (75)  19 (68)  18 (62) 

WLC 36   31  

Non overweight  0   1 (3) 

Overweight  4 (11)   5 (16) 

Obese  32 (89)  

- 

 25 (81) 
 
1 Gender and age-specific BMI z score equating to BMI <25, >25, >30kg/m2 at age 18 (20) 



 

 

Figure 3.3 Mean(SD) body mass index (BMI) z score1 s
6 (20 boys, 37 girls) and 12 months (33 boys, 59 girls) after parents commenced nth  intensiv
education (P+DA) or parenting alone (P) intervention or re wai for intervention for 12 months (WLC)2 

 for 6-9 y

we

ear old 

tlist

pre

ed 

-pubertal c
 a 6

hild
 mo

ren at baseline (40 boy
ng  parenti plus
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, 71 girls),  
e lifestyle 

Male Female

P
P+DA
WLCI

Baseline 6 months 12 months

Time

1.25

1.50

1.75

2.00

2.25

2.50

2.75

B
M

I z
 s

co
re

Baseline

Time

6 months 12 months

 1 linear mixed model, group by time with gender (p=0.04).  Post hoc a sis not performed, given at 12 mo n=12, 9, 12 b
respectively 
 
2 Number of children in each study arm at, baseline P+DA=38, P=37, W 36; 6 months P+DA=29, P=28, WLC na; 12 months 9,

naly

LC=

nths oys for P, P+DA and WLC groups 

 WLC=31 P+DA=31, P=2
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d pre-Table 3.7 Mean±SD weight (kg), body mass index (BMI), and BMI z score at baseline1, 6 and 12 months for 6-9 year ol
pubertal children whose parents attended >75% of the parenting plus intensive lifestyle education (P+DA) or parenting al
(P) intervention or were waitlisted for intervention for 12 months (WLC) 

one 

 
 

 

 

 

 

 

 

 

 

 

1 Two-way ANOVA (group by gender) for age, height z score, weight, BMI and BMI z score, all p>0.05 
2 Per Protocol analysis, linear mixed model, group by time (p=0.71), time (p<0.01), post hoc analysis for time (Bonferroni method), baseline versus 12 months 

p<0.01; baseline versus 6 months p=0.02 and 6 versus 12 months p=0.66 
3 Baseline P+DA=18, P=19, WLC=36; 6 months P+DA=18, P=17, WLC na; 12 months P+DA=17, P=17, WLC=31 

 Weight (kg) BMI (kg/m2) BMI z score2

 Baseline 6  

months 

12  

months 

Baseline 6  

months 

12  

months 

Baseline 6  

months 

12  

months 

n3 73 35 65 73 35 65 73 35 65 

P+DA 42.8±5.0 45.1±5.9 47.7±7.0 23.7±1.7 23.8±2.1 24.0±2.7 2.82±0.46 2.63±0.53 2.51±0.73 

P 46.9±9.4 47.6±9.9 49.9±10.9 24.8±2.8 24.2±3.2 24.4±3.6 2.95±0.56 2.70±0.57 2.65±0.91 

WLC 45.6±7.6 - 51.2±9.5 24.5±2.0 - 25.0±2.6 2.75±0.39 - 2.60±0.57 
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.8 Mean±S  circu d waist circumference  
e1 for 6-9 d e b a ildren  baseline, 6 and 12 
 after parents comme d 6  

e edu ion DA) eight 
ement r a gram for 12 months 

 

 Waist ci ference Waist circumference z score2

 

 
Table 3
z scor
months
lifestyl
manag
(WLC) 

D w
yea

aist
r ol

mfe
-pu
nce

renc
ert
 a 

e an
l ch
 month parenting plus intensive

 pr  at

cat
 pro

(P+
 or

or 
e w

parenting alone (P) child w
itlisgram  we ted for a pro

rcum  (cm) 

 aseline 6 nths 2 n  selin 6m ths 12months B mo  1 mo ths Ba e on

n 111 57 111  91 3 91 57

P 7 27±0.73 3.00±0.67 2.85±0.78 +DA 77.8±8.0 76.4±6.9 6.5±7.3 3.

P 7.1±7.4 7 20±0.67 3.08±0.52 2.93±0.69 7 76.8±6.7 6.8±8.1 3.

WLC 79.7±8.0 14± 3.14±0.75 77.0±6.7 - 3. 0.56 - 
 

1 Calculated usin  r  p la  d (27) 

tre alysi x  group b ith =0.03), group 

02).  Post hoc an s o u  time inte ethod), P+DA 
rsus ba e (p<0.01), v s ont .01) onths versus 

.05); WL ll p>0.

children ch study ar , e P+D LC=36; 6 months 

28, WLC na; 12 months P+DA=31, P=29, W

g UK

at an

refe

s

ence

, Line

alysi
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tion
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ata 

odel,

p by

2 Intention to 

by time (p=0.
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y tim

ract

hs (

A=

LC

e w

ion (Bonferroni m

p<0

38, P=3

=31 

gender (p

; P 12 m

7, W

selin

C (a

in ea

 12 

m at

ersu

 bas

 6 m

line 

05)  
3 Number of 

P+DA=29, P=
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Figure 3.4 Mean±SD waist circumference z scor o at baseli (20 

boys, 37 girls) and 12 months (33 boys, 59 g  le 
education (P+DA) or parenting alone (P) interven fo on f 2 months (

e1 f r 

irls) af
tion or 

6-9 ye

ter parents 
were waitlis

ar old pre-pubertal children 

mmenced

ne (40 boys, 71 g

a 6 month parenting plus intensive lifesty
WLC)

irls), 6 

co
ted 2 r interventi

Fe

or 1

Male male
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e
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Baseline 6 months 2 m
Time

1 onths Baseline 6 months months
me

12 
Ti  

9, 12 boys for P, P+

DA=31, P=29, WL

1 Linear mixed model group by time with gender (p=0.03).  Post hoc alysi er not perfor s n=12, nd WLC 
groups respectively 
2 Number of children in each study arm at, baseline P+DA= P+DA=2 WLC 12 months P+

  

 an

38, P=37, WLC=

s with gend

36; 6 months 

med,

9, P=

 give

28, 

n at 12 m

 na; 

onth DA a

C=31 
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.9 Mean±SD waist circumference and waist circumference z 
2, 6 and 12 months for 6-9 year old pre-pubertal 

 whose parents attended >

1 at baseline
children 75% of the parenting plus intensive 

ing alone (P) intervention sessions 
itlisted for intervention for 12 months (WLC) 

  Waist circumference z score3

lifestyle education (P+DA) or parent
or were wa
 

Waist circumference (cm)
 Baseline 6months 12months Baseline 6months 12months 

n4  35 65 73 35 65 73

P+DA 76.6±5.3 77.1±6.8 77.0±6.8 3.27±0.56 3.10±0.72 2.93±0.86 

P 77.0±6.3 76.0±6.8 77.1±7.8 3.38±0.48 3.06±0.50 2.99±0.58 

WLC 77.0±6.7 - 79.7±8.0 3.14±0.56 3.14±0.75 - 
 

1 calculated using UK reference population data (27) 

OVA (group and gender), waist circumference (p=0.11 aist z score 

ys, 3.1±0.48 girls, p=0.01) at baseline, all p>0.05 by study grou

s, linear mixed model, group by time with sex (p=0  

DA=18, P=19, WLC=36; 6 months P+DA=18, P=17, W  12 months 
17, WLC=31 

2 two-way AN

(3.46±0.58 bo

) an

.03)

LC

d w

p 

na; 

3 Per protocol analysi
4 Baseline P+

P+DA=17, P=
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Tables and Figures Chapter 4 
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z score1 for 6-9 year old pre-
pubertal children at baseline, 6 and 12 months after parents 
ommenced the parenting plus lifestyle education (P+DA) or parenting 

alone (P) intervention or were waitlisted for intervention for 12 months 
(WLC) 
 

 Height (cm) Height z score2

 

Table 4.1 Mean±SD height and height 

c

 Baseline 6 months 12 months Baseline3 6 months 12 months 

n 111 57 91 111 57 91 

All 136.3±8.3 139.3±8.3 142.0±8.1 1.2±0.9 1.4±0.9 1.3±0.9 

P+DA 135.9±8.6 137.7±7.3 141.0±7.3 1.2±0.9 1.2±0.8 1.3±0.8 

P 137.9±8.8 140.9±9.1 142.5±9.1 1.5±1.0 1.6±0.9 1.5±1.0 

WLC 136.2±7.7 - 142.5±8.2 1.0±0.8 - 1.1±0.9 
 
1 calculated from CDC 2000 US reference population (214) 
2 linear mixed model, group by time (p=0.39), group (p=0.10), time (p<0.01)  
3 Two-way ANOVA with group and gender (p= 0.08)  
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d from 6-9 year old pre-pubertal 
 

Table 4.2 Metabolic variables obtaine
children at baseline, 6 and 12 months measurement sessions with
percent of those enrolled at baseline 
 

 Baseline 6 months 12 months 

Blood collected1,2 104 (94) 52 (69) 71 (64) 

 P+DA 38 (100) 28 (74) 25 (66) 

P 33 (89) 24 (65) 21 (57) 

W )
3 1 (91) 50 (

9 56

 

 LC 33 (92  - 25 (69) 

Insulin 10 67) 71 (64) 

Blood pressure4 110 (9 )  (75) 87 (78) 
  
1 child aP P nt bt /75 ths, 9

alysed ta n riglyce

 blood cted sulin a , baselin =2 P gr

ssing 

 months n=2 P 

 

hropometric measurement o ained from 57  at 6 mon 1/111 at 12 months 
2 an  for fasting to l cholesterol a d fractions, t rides and glucose  
3 insufficient volume of colle to perform in nalysis e n oup, 2 

P+DA group, 1 WLC extra; 6 months n=2 P group; 12 months nil mi
 4 data missing at baseline n=1 WLC group; 6 months n=1 P+DA group; 12

group, 1 P+DA group and 1 WLC group 
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evated 

 

Table 4.3 Metabolic variables for 6-9 year old pre-pubertal children at baselin
metabolic risk factors at baseline and 12 months follow up 
 

   m olic

e o

ce 

f t

of 

he st

etab

udy, a

 ris

nd 

k fa

prevalence of el

Prevalen ctors 

 categorical cut point 1 Baseline Baseline 12 months 

  Mean±SD freq t fre ncy percentuency percen que   

n  1042 1 713  013  

TC (mmol/L) > 4.40 4.48±0.89 48 46 39 55 

LDL-C (mmol/L) >2.85 2.83±0.82 45 43 40 56 

HDL-C (mmol/L) <0.82 1.31±0.24 4 4 7 10 

TG (mmol/L) >1.81 0.74±0.58 3 2 3 3 

SBP (mmHg) Age and gender specific 116±11 46 33 42 38 

DBP (mmHg) Age and gender specific 58±7 1 1 1 1 

Glucose (mmol/L) >7.9 4.44±0.78 0 0 0 0 

Insulin (pmol/L) >35 boys, >41 girls 79±37 86 66 93 5 8
 

P

1 cut point indicating elevated cardiovascular risk, refer to section 2.4.6.6 for details and table 2 or c fication 

P

2 n=110 for blood pressure, n=101 for insulin, refer to table 4.2 for details 

P

3 analysis using subjects with complete metabolic data only 

int justiut po.4 f

 

 

 



 

 

Table 4.4 Mean

children at baseline, 6 and 12 mont
intensive lifesty
interventio
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±SD for metabolic variables for 6-9 year old pre-pubertal 

hs by study group (parenting plus 
le education, P+DA; parenting alone, P; waitlisted for 

n for 12 month

Study group  

s, WLC) 

 
 

TC

Time point 

Baseline 

P+DA P WLC p valueP

1
P 

4.41±0.87 4.59±1.09 4.43±0.65 0.47 2

(mmol/L

 

LDL-C

(mmol/L

 

HDL-C

(mmol/L

 

TG

)  mon 0.70 

4.57±0.88 4.59±0.76 4.43±0.59  
3 2.76±0.81 2.93±1.03 2.82±0.57 0.42 

) 3.01±0.67 2.89±0.59 -  

0.70 3.0 0.70 2 ±0.59  
4 1.31±0.23 1.28±0.25 1.32±0.25 0.96 

) 1.29±0.25 1.35±0.27 -  

12 months 0.25 1.20±0.25  

Baseline 0.75±0.49 0.84±0.80 0.63±0.39 0.98 

) 6 months 0.79±0.51 0.83±0.64 -  

 ±0.45  

6

12 months 

Baseline 

6 months 

12 months 

Baseline 

6 months 

ths 4.66±0.77 4.62± -  

2.99± 0± .89

1.26±0.26 1.27±
5

(mmol/L

 12 months 0.71±0.47 0.72±0.48 0.75
 
1 linear mixe

effects of gro

d model, gro  

up were p>0.05 

of t <0.01, 6 months versus baseli 5), 12 month  baseline 

, 12 months versus 6 months (p=1.00), refer to table 4.2 for details for n  

of time p<0.01, 6 months versus baselin 2), 12 seline 

, 12 months versus 6 months (p=1.00), refer to table 4.2 for details for n 

of time p<0.01, 6 months versus baselin 0), 12 seline 

, 12 months versus 6 months 0 , r .2 for ils 

t of time p=0.98, refer to table 4.2 for details

up by time interaction (with gender for HDL-C analys

s ve

s versu

s versu

for n

is).  All main

rsus

val

s

values 

s

 values 

2 main effect 

(p<0.01)

ime p ne (p

e (p

e (p

 to ta

 for n values

=0.2

=0.3

=1.0

ble 4

ues

 ba

 ba

3 main effect 

(p<0.01)

 month

 month

 deta

 

4 main effect 

(p=0.03)  (p= .06) refe
5 main effec



 

Figure 4.1 Mean±SD HDL-C fo y l t h

the parenting plus intensive l r pare g one ven were it ted for i
12 months (WLC)1 
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participated in 

ntervention for 
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1 linear mixed model, group by time by ge ct f ou =0.86 (p<0. me (p efer to table 4.2 for n valup (p ), gender 01) and ti =0.01). Ror gr0.96), main effender (p=
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.5 Mean±SD systolic (SBP) and diastolic (DBP) blood pressure 

year old pre-pubertal children at baseline, 6 and 12 months by 
group (parenting plus intensive lifestyle educat , P+DA; 
ng alone, P; waitlisted for intervention for 12 months, WLC) 

 

 Study group 

 

Table 4

for 6-9 
study 
parenti
 
 

ion

 
 

SBP

 P+DA P WLC  value1

Baseline 113±9 117±12 117±11 .49 

P

02

(mmHg

 

DBP

) 6 months 115±10 118±6 -  

12 months 116±10 117±6 117±8 

Baseline 58±8 58±7 57±6 .82 

) 6 months 55±7 56±5 -  

12 months 56±8 57±7 57±6 

 

0

 

3

(mmHg

 
 
1 linear mixed model, group by time interaction 

ect of group (p=0.14) and time (p=0.42), refer to table 4.2 for details  values 

ffect of group (p=0.93) and time (p=0.03).  Post hoc analysis of time (Bonferroni 

 6 months versus baseline (p=0.04), 12 months versus baseline (p=1  12 months 

months (p=0.20), refer to table 4.2 for details for n values 

2 Main eff for n

.0),

3 Main e

method),

versus 6 
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) or 
arenting alone (P) intervention or were wait listed for intervention for 
2 months LC)1 

 
Figure 4.2 Mean±SD diastolic blood pressure for 6-9 year old pre-

pubertal children at baseline, 6 and 12 months after parents 
participated in a parenting plus intensive lifestyle education (P+DA
p
1  (W

P
P+DA
WLC

Baseline 6 months 12 months
Time

48

60

52oo
d 

Pr
es

su

56

D
ia

st
ol

ic
 B

l
H

g)
re

 (m
m

 
 
1 linear mixed model, group by time (p=0.82), group (p=0.93), time (p=0.03).  Post hoc 
analysis of time (Bonferroni method), baseline versus 6 months (p=0.04), baseline versus 12 
months (p=1.00), 12 months versus baseline (p=0.20). Refer to table 4.2 for details for n 
values 
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able 4.6 Mean±SD glucose and insulin for 6-9 year old pre-pubertal 

 

Study group  

T

children at baseline, 6 and 12 months by study group (parenting plus 
intensive lifestyle education, P+DA; parenting alone, P; waitlisted for 
intervention for 12 months, WLC) 
  
  
 time point P+DA P WLC p value1

Glucose2 Baseline 4.4±0.8 4.4±0.8 4.5±0.8 0.88 

(mmol/L) 6 months 4.6±0.5 4.5±0.4 -  

 12 months 4.6±0.4 4.5±0.5 4.5±0.4  

Insulin3 Baseline 78±45 80±33 80±33 0.84 

(pmol/L) 6 months 80±43 80±34 -  

 12 months 92±71 84±52 92±52  
 
1 linear mixed model, group by time interaction 
2 Main effect of group (p=0.76) and time (p=0.33), refer to table 4.2 for details for n values 
3 Main effect of group (p=0.95) and time (p=0.10), refer to table 4.2 for details for n values 
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CBIS 
versus perceived 

bod

Correlation CBIS 
versus desired 

body i age 

Table 4.7 Construct validity1 of the child body image size (CBIS) tool 
measuring body size dissatisfaction in 6-9 year old pre-pubertal 
children at baseline of the study  
 

   Correlation 

y image m
 Age 

range 
(years) 

n r p value e r p valu

All  110 9 01 <0.01  2 0.2 <0. -0.39 

Boys  40 0.41 0.01 -0.26 0.11 

Girls  70 0.24 .05 -0.45 <0.01 0

Boys 11 6-7.9  0.69 0.02 -0.63 0.04 

 8-10 29 0.33 0.08 -0.03 0.64 

Girls  6-7.9  32 0.23 0.21 -0.42 0.02

 8-10 38 0.25 0.13 -0.49 <0.01 
 

P

1 assessed as the correlation (Pearson) between the CBIS perceived-desired body figure 

discrepancy and 2 single body image items 

P

2 One child refused to complete the CBIS at baseline 



 

 
 
 
Table 4.8 Child reported body size dissatisfaction by ear old pre-pubertal children at baseline of 
compared to a normative Australian community sample 

 

 Six to nine year old overweight children elve year unity childre
(across the weight spectrum) 
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the study 

n (227) 

0.3±1.5 

 gender in 6-9 y

Seven to tw  old comm

 n Perceived 
body figure 

Desired  
body figure 

Perceived-
discrep body figure body figure 

Perceived-  des
anc

ired 
y 

n Perceived Desired desired
discrepancy 

Boys 40 4.7±1.01 2.3±1.0 2.5±1 148 2.9±1.3 2.7±1.1 .21

0.5±1.4 Girls 70 5.0±1.11 2.5±1.1 2.5±1 2.7±162 3.1±1.3 1.3 .41

 

 

 

 

P

1 Independent t test, p<0.001 (study subjects versus community sample) 
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Table 4.9 ssatisfaction at baseline1, 6 and 12 
months followin nt participation in the parenting plus intensive 
lifestyl nting alone (P) intervention or 
waitlisting for interv 2 

6 months 12 months 

 

 Child reported bod

e education (P+DA) or pare

 Baseline

y size di
g pare

ention for 12 months (WLC)
 

 

n3 110 57 87 

P+DA 2.2±1.2 

1.8±1.3 

WLC 2.1±1.6 

2.5±1.3 2.1±1.0 

2.5±1.4 2.2±1.3 

2.4±1.4 - 

P 

 

P

1 one-way ANOVA, p=0.92 by group at baseline 

P

2 linear mixed model,  by group (p= up (p=0.80), time (p=0.01) 

P

3
P Children refused to comple (n=1), interview not completed at 12 

months (n

 

 
 
 
 

 time 0.45), gro

te interview at baseline 

=4) 
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Table 4.10 Mean±SD scores for parent-reporte y of life for 6-9 ye
baseline of the study (HELPP) compared to 5-10 ye

 Child Health Questionnaire Scale Item1 P lue2 p value2

d domains of health-related qualit ar old pre-pubertal children 

HELPP Normal

at 
ar old Victorian school children (222) 

HELP Normal p va

 Child age group (years) 5-7    6-7 8-9 8-10 

 n 43 1014    68 1392

Physical  Physical activities limited by physical health   96±14 0.05 92±12 90±15 95±15 0.001 

functioning Role/social activities limited by physical health   96±14 7 0.25 91±17 0.07 92±21 95±1

 Bodily pain/discomfort  8 0.01 80±23 86±17 0.10 75±24 84±1

 General health perceptions  067±17 76±16 0. 1 67±17 77±16 0.001 

Psychosocial Role/social activities limited by emotional/social problems  95±16 0.20 7 0.05 91±18 87±24 94±1

functioning Behavioural problems 75±15 0.20 71±18 64±17 76±15 0.001 

 Emotional problems 66±9 80±11 0.001 63±12 80±12 0.001 

 Self-esteem 70±18 85±15 0.001 64±18 82±16 0.001 

Family  Emotional impact on parents 63±22 82±19 0.001 60±21 81±21 0.001 

functioning Time impact on parents ±20 91±17 0.20 84± 8 0.05 87 21 90±1

 Impact on family activities ±17 85±17 0.01 77 71±21 85±17 0.001 

 Family cohesion 67±26 79±19 0.01 67±22 77±20 0.001 
1 HR-QOL assessed using the Child Health Questionnaire (CHQ PF50) with highe ores indic
2 t test study versus community sample, significant at p<0.002 (shaded)  

r sc ating better HR-QOL (refer to Table 2.5) 
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udy by intervention group3  

Psychosocial i  n

Table 4.11 Median and interquartile range for domains of health-related quality of life (HR-QOL)1 in 6-9 year old pre-pubertal 
children reported by parents at baseline (n=111)2, 6 (n=57) and 12 (n=91) months of the st

 Physical functioning  function ng Family functioni g 
 Baselin Baseline 6 mont Baseline moe 6 months 12 months hs 12 months  6 nths 12 months 
 Phys cal health Role/social activities limited by em th  im arents ical activities limited by physi otional heal Emotional pact on p
P+DA 94 83;1 100 100;100 100 89;100 100 78;100 100 89; 10 10 006 63 50;75 3 67; 83 67;92600 0 0 100;1 8  925

P 100 89;1 00 100 100; 0 50;  5 8300 10 94:100 100 94;100 100 89;1 100 100 94;10 58 75 75 8; 92  67;926

WLC 100 86;1 0 - 1 00 50; -00 - 100 94;100 100 94;10 00 100;1 68 75  75 58;83 
 Role/soci Behaviour problems al activities limited by physical health Time impact on parents 
P+DA 100 100; 00 100;1006 64 56;83 77 64;8 6 78;1  8100 100 100;100 1 1 77 68;81 89 00 100 9; 100 89 78;100 
P 100 100; 0;100 64 48;75 68 60;8 27 78;1 72 100  100 100 100;100 100 10 2 75 64;8 89 00 89 ; 100  78;100
WLC 100 100; 0;100 73 61;77 - 1 78;1 - 00  100 - 100 10 73 56;8 89 00  1  100;100
 Bodily pain and discomfort Emotional a ivitiproblems Impact on f mily act es 
P+DA 75 60;1 80 70;100 70 60;75 80 70; 8 6 58;  6 9200 80 70; 100 05 80 70;90 77 92 85 9; 92  75;966

P 80 60;1 100 75;100 60 55;65 80 73; 8 06  58;8  69 9200 90 80 100 85 75 65;9 75 8 83 ; 92  71;96 
WLC 80 50;100 80 70;100 65 55;70 - 6 75 63;88 - 75 65;85 - 83 63;88 
 Global health perception Self es lyteem Fami  cohesion 
P+DA 68 56;7 36 67 54;83 79 67;8 4,6 60;  6 857 77 64; 835 77 68;8 8 79 71;92 85 85 60 0; 85  60;100 
P 71 60;8 71 54;79 81 63; 9 4,6 30;  6 855 74 60;81 77 60;89 45 83 67;92 60 85 85 0; 85  60;856

WLC 66 50;7 73 60;79 65 56;75 - 5 60; -7 - 67 54;7 60 85  73 60;85 
P

1 arental perceived the Child Health Questionnaire (CHQ P gh  indi ette L on  2 
Kruskal-Wallis by gr 3 P+DA Parenting plus lifestyle educati nt , W liste rv  12  4 
Kruskal-Wallis by gr ost hoc analysis  P+DA and P versus WLC p<0.05 er 0.05 oxo ra ith ni 
corrections for multiple months versus baseline, p<0.02 6 Wilcoxon signed ra co s fo s) 12 s 

r HR-QO
d for inte

(see secti
ention for

2.4.6.9);
 months;
Bonferro

month

P  child HR-QOL assessed using 
oup at baseline all items p>0.05 

F50).  Hi
on, P pare

er scores
ing alone

cate b
LC wait

, P+DA v
nk test (with 

sus P p>
Bonferroni 

 5 Wilc
rrection

n signed 
r multiple com

nk test (w
parison

oup at 12 months.  P
comparisons) 6 

 

 

 

versus baseline, p<0.02  7Wilcoxon signed rank test (with Bonferroni corrections for multiple comparisons) 12 months versus 6 months, p<0.02 
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bles and Fi s C ergure hapt  5 
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Table 5.1 Frequency of parent attendance1 at the parenting alone (P n=37) and parenting plus intensive lifestyle education 
(P+DA n=38) intervention sessions 
 

  All sessions2

(group and individual telephone calls)
Parenting skills training  

sessions  
Lifestyle education  

sessions  
  P P+DA P P+DA P+DA 

Number of sessions 11 18 8   8   7 

Poor   Attended <50%  

Fair  Attended 50-74% 

Good  Attended >75% 

13 

  5 

19  

10 

10 

18 

10 

  6 

21  

10 

  4 

24  

10 

10 

18  
 

1 categories were arbitrarily chosen based on attendance to more sessions equating to higher program exposure and maybe indicating greater parent engage

with the program.  >

ment 

75% attendance chosen to give some leeway for occasional or unexpected missed sessions (eg illness) over a 6 month time frame (see se

2.5.5)  
2 refer to Table 2.2 for details on the type, frequency and content of sessions 

ction 
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onth 
s intensive lifestyle education (P+DA) interventions or being wait listed for intervention for 

2 months (WLC) 
 

 6 month 12 months 

Table 5.2 Number of parents completing evaluation measures at baseline, 6 and 12 months after participating in the 6 m
parenting alone (P) or parenting plu
1

Baseline  s  
 P P+DA WL al P P+DA LC Total DA WLC TC Tot W P P+ otal

Parents attending measurement 37 38 36 11 28 29 57 29 31 31 9s 1 1 

Prog na 37 38 75 na ram attendance 

Sati e1 na 10 361 na na 21 sfaction questionnair 26 21 

FFQ, activity inventory, PSOC2 7 38 36 11 27 29 56 29 30 30 3 1 89 

Mothers weight status 37 38 36 111 27 28 55 28 27 26 81 

Fathers weight status 27 26 23 76 17 15 32 17 15 14 46 

 

 

na 

 

1 53 parents completed the satisfaction questionnaire but 17 parents did not indicate which intervention program they participated in.  This could not be determined 

s were not included in the analysis 
2 Measures completed in the same booklet of questionnaires, FFQ=Food frequency questionnaire; PSOC=parent sense of competency scale (refer to sections 

2.4.6.12 and 2.4.6.13 for details) 

later as questionnaires were anonymous; therefore data from these 17 parent
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All parents1  Parents in P group  Parents in P+DA group  

Table 5.3 Parent responses when asked at the end of the intervention about their satisfaction with the 6 month child weight 
management programs, parenting alone (P) or parenting plus intensive lifestyle education (P+DA) 
 

 

n    6   53 10  2

Likert response range  - - 1-2 5-7 3-4 1-2 5 7 3-4 1-2 5-7 3 4 

How would you rate the quality of the service 

provided d

0 0 0 

uring the program? 

53 0 0 1 0 0 26 

To what e e of help 

wanted? 

1  2 1 xtent did you receive the typ 43 9 8 2 0 13 

How satisf ount of help

received d

0 0 2 2 ied are you with the am  

uring the program? 

46 5 2 1 0 22 

To what extent has the program assisted you in 47 5 1 10 0 0 24 2 0 

making the required family lifestyle changes? 

 
1 53 parents completed the satisfaction questionnaire with results presented under ‘all parents’.  However 17 parents did not indicate which intervention program 

they participated in.  This could not be determined later as questionnaires were anonymous hence n=10 and n=26 only for analysis by specific intervention group 
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Table 5.4 Responses circled1 by study parents p icipating in the 
enting the ent plu tensive yle education 
DA) i vention programs when asked about factors they felt had 
acted  their ability to attend intervention sessions and implement 
 prog

 P  

 

par
(P+
imp
the
 

art
 lifest

P+DA

 al
nter
 on

ram

one (P) or  par ing s in

 at home 

n2 10 26 

 Atten
Barriers 

Implementation 
Barriers 

endanc
Barriers 

lementation 
Barriers 

dance Att e  Imp

Program3   4 10   6   1 

Family4 12   5 24 29 

Other   0   1   5   2 
 

1 parents co ircle than one barrier  

n mpleted the satisfaction questionnaire immediately upon completion of the 

ion gram wev  parents did not indicate which intervention 

they partic d   This could not be determined later as questionnaires were 

us hence n=10 and n=26 only for analysis by specific intervention group 

ses l iming freq y of ions, diff rt to 

 or program failed to meet parent’s needs are grouped together 

es r wo mm ts, f  member r lack of time are 

to r 

uld c

ts co

 pro

 more 
2 53 pare

intervent

program 

anonymo

 (ie 6 months). 

ipate

 Ho er 17

 in.

3 respon

sessions

 re

 the 

 rela

gethe

ating to the t  or uenc sess iculties with transpo

 illness o4 respons

grouped 

ting to family o rk co itmen amily
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P P+DA 

Table 5.5 Summary of parent responses1 to open-ended questions 
about what they most liked, what they least liked and what else should 
have been in the parenting alone (P) or parenting plus intensive lifestyle 
education (P+DA) intervention programs 
 

Quoted responses were coded under the 

themes -     n 10 26 

ked Most    

following 

Li
Structu r

Lifestyle n/educ

ting sk training  7 

ilitator-re d 3 

king a ‘wh family’ appro  1 

Liked Least    

5 17 

Diet-related information 8 1 

Psychosocial-related information 0 2 

Other (involve the child) 1 1 

Other comments   

Nil 2 5 

Positive 9 14 

Negative 3 2 

re of the Prog am  6 13 

informatio ation 4 8 

Paren ills 7 

Fac late 6 

Ta ole ach 3 

Program logistics 3 9 

No suggestions provided 7 7 

Making changes/being challenged 0 4 

Lack of diet information 3 0 

Parenting skills training  2 2 

Suggestions for program inclusions    

Nothing 

 
1 parents were able to provide more than one response 
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1 to open-ended questions 
sking about what they felt they had learnt and what changes they had 

made immediatel  
parenting plus intensive lifestyle education (P+DA) intervention 
prog

 

Quoted responses wer

n

P 
10 26 

 

 
 

Table 5.6 Summary of parent responses
a

y following completion of the parenting alone (P) or

rams 

e coded under the themes – P+DA 

List 3 things y assist with managing child weight ou have learnt to 
AGHE

Extras (high energy/fat/sugar/salt) foods 4 6 

Parenting or behaviour modification 

Nutrition skills 

Activity 

Health 1 

Family-focused child 

List 3 eating and activity  has made  
Increased parent control/awareness 

Decreased television viewing 

Increased activity levels 

Reduced intake of ‘extras’ foods 

Increased the variety/quality/type of food 8 7 

Changed beverage intake 

2 (quality or type of foods) 2 14 

13 12 

1 5 

7 (3 TV) 9 (2 TV)

2 

weight management 2 4 

 changes your family
9 13 

3 7 

9 10 

9 12 

0 4 
 
1 parent ide more than one response 
2 The uide to Healthy Eating (205) 

 
 
 

 

s were able to prov

Australian G
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y food group serves for children at baseline1 (n=106), 61 (n=54) and 12 (n=91) months following parent 
participation in the parenting plus lifestyle education (P+DA) or parenting alone (P) intervention or 12 month n n t (WLC) 

Recommended serves AGH  groups2 Study group Baseline3 6 Months alue4
interve tio  waitlis

12 Months p vE food
3 to 6 serves breads and ce ay :3.5) .92 reals/d P+DA 3.0 (2.0:3.7) 3.0 (2.1  3.0 (2.5:3.4) 0
 :4.2)  
  
4 to 5 serves vegetables/da 2.0 :3.0) .23 
 2.0 (1. :3.0)  
 1.7 (1.  
1 to 2 serves fruit/day 1.7 (1.0 :2.6) .22 
 2.0 (1.3:3.3 :2.7)  

2.0 (1.2:2.4  
3 serves of dairy/day 2.0 (1.0:3.0 :3.0) .18 
 2.5 (2.0:3.3 :3.0)  

2.0 (1.2:3.0  
0.5 to 1.5 serves of meat/da 1.7 (1.0:2.0 :2.0) .90 
 2.0 (1.0:2.7 :2.0)  
 1.1 (1.0:1.9  
0 to 2 serves extra y P 3.5 (2.5:4.5) 

 P 3.0 (2.4:3.4)  
  WLC 3.0 (2.0:3.5)  

P 
WLC 
+DA
P 

WLC 
+DA
P 

WLC 
+DA
P 

WLC 
+DA
P 

WLC 
+DA

3.
3.

0 (2.
0 (2.

 (1.

4:4.0
0:3.9
2:2.2
4:3.0
0:2.7
:2.5

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

3.

2.
2.

2.
2.

2.
2.

1.
1.

3.0 (2.1:4.0) 
2.7 (2.0:3.3) 
2.3 (1.5:3.0) 0
2.0 (1.0:3.0) 
1.8 (1.0:2.6) 
2.0 (1.4:2.7) 0
2.1 (1.9:2.8) 
1.7 (1.0:2.0) 
2.0 (1.3:3.0) 0
2.4 (2.0:3.0) 
2.0 (1.4:2.7) 
1.7 (1.0:2.0) 0
1.7 (1.1:2.2) 
1.4 (1.0:1.9) 
2.0 (2.0:3.0) 0
2.3 (1.5:3.0) 
2.5 (1.9:4.0) 

0 (2.0
- 

1 (2.0
0 (1.8

- 
0 (1.6
0 (1.2

- 
3 (1.5
0 (1.5

- 
5 (1.0
7 (1.0

- 
2.0 (1.5:2.5) 
1.5 (1.5:2.0) 

- 

 

 
 

 
 

 
 

 
 

 

 

  

  

y 

y 

P

P

P

P

 

 

 

 

 
 

s/da  .02 

 

P

1
P data collected insufficient for analysis at baseline (n=5) and 6 months (n 2 food group serves recommende  4-1 r olds u  100% 

nutrient and energy requirements are met using all the food groups (205 ssed using a food frequency que naire e sectio ls),   3 Mann 
Whitney U or Kruskal-Wallis at baseline by gender, group, weight status o gram attendance, P>0.05,  4 linea ed m l for gro ion

sing pattern where
n 2.4.6.12 for detai
up by time interact

1 yea
 (se
ode

d for
stion
r mix

=3),  
), asse

r pro

 

 

  

Table 5.7 Median (IQR) dail
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Table 5.8 Median (interquartile range) minutes p
scre aseline, 6 and 12 
mon p g plus intensive 
lifes i tion or wait listing 
for ntion for 12 months 

 

 e 6 M 12 months  

er day engaged in small 
ren at b
arentin

nterven

onths 

en a
ths 
tyle 

interve

ct
fo

ed

ivi
llo
uc

tie
w
at

s1

in
io

 a
g 
n 

nd
p

(P

 a
ar
+D

c
en
A

tiv
t 
) o

e 
pa
r 

pl
rt

pa

ay
ici
re

1 f
pa
nt

or
ti
in

 s
on
g a

tu
 i
lo

dy
n 
n

 c
th

e (

hild
e 
P) 

 Bas line2

 n 90 

Small screen use P 

3 89 54 
4 278 (169:360) 223 (109:315) 134 (110:216) 

Active play4  215 (164:314) 341 (295:676) 340  (255:525)

Small screen use P+DA 270  (210:320) 208 ( ) 148:307 124 (69:183) 

Ac  ( ) 288  (166:423)

Small screen use WLC 

tive play  230  (145:367) 250 160:414

313  (203:386) - 147 (91:207) 

Active play  213 (131:329)  265  (142:405)- 
 
1 ass
2 Kru t b e ge p o th s  
3 dat  insufficient for analysis at baseline (n=22), 6 mon d 12 months (n=1) 
4 linear mixed model for group by time interaction, small scre =0.76 and active play 

p=0.

essed

skal-W

a colle

06  

 us

al

cted

ing

lis a

 non-

a

va

selin

lidate

 for grou

d, paren

p 

t re

and 

port i

n

nv

der, 

entory

>0

 (s

.05 f

ee section 2.4.6.12) 

r bo  variable

ths (n=3) an

en use p

  



 
 

 

Table 5.9 Baseline parents sense of competency (PSOC, (231)), satisfaction 
with parenting and perceived parenting efficacy for parents of study children 

ue3

at baseline by child gender 
 

 Child 
gender 

n Study sample 
at baseline1

Community 
sample2

p-
val

Boys 40 65±10 63±10 0.20 PSOC4

Girls 71 67±11 64±11 0.10 

Boys 40 38±7 38±6 0.20 PSOC - satisfaction  
Girls 71 38±7 0.20 

Boys 40 27±5 25±6 <0.05   
<0.01 

39±6 

PSOC - efficacy
Girls 71 29±6 26±7 

 

1 Independent t test for baseline d er; erall 

et  th eff
2 rceived sense of compete 4 

 9 years from omm g 1

y s rsu le  

res indicate igher ncy, pare ng satis ived 

parenting efficacy 

ifferences by gend  p=0.28, 0.98, 0.05 respectively for ov

parent sense of comp ency and e satisfaction and icacy sub scores 

 Maternal pe

girls aged 7 to

ncy, parenting sati

unity sample in a lar

sfaction and effica

e Canadian city (23

cy for 75 boys and 5

)  c
3 Independent t test b tudy ve s community samp
4 higher sco h  parental compete nti faction and perce
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Figure 5.1 Mean±SD parent self-reported parent sense of competency 

t participation in the parenting plus lifestyle 
(P) interventions or waitlisting for 

intervention or 12 months2

(PSOC), satisfaction with parenting (PSOC-satisfaction) and perceived 
parenting efficacy (PSOC-efficacy) at baseline1 (n=111), 6 (n=56) and 12 
months (n=89) after paren
education (P+DA) or parenting alone 

 f   

PSOC efficacy PSOC satisfaction

Total PSOC

50

75

25

29 29 28 29 29 31 30 28 37 39 37 40 38 40 40 38
0

P
P+DA
WLC

dy armStu75

0

25

50

Baseline 6 months 12 months

Time

66 68 65 69 67 71 70 66

 1 one-way ANOVA by group at baseline, overall PSOC (p=0.43), PSOC-satisfaction (p=0.48), 

PSOC-perceived efficacy (p=0.60) 
2 linear mixed model, group by time interaction (PSOC p=0.07; PSOC-satisfaction p=0.06; PSOC-

perceived efficacy p=0.44), main effect of group (all p>0.05), main effect of time (all p<0.05).  Post 

hoc analysis of time (Bonferroni method) PSOC, PSOC-satisfaction, PSOC-perceived efficacy 12 

months versus baseline p<0.05.  All other time comparisons p>0.05 
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Table 5.10 Mean±SD body mass index (BMI) and waist circumference for 
parents of 6-9 year old pre-pubertal overweight children at baseline, and 6 
and 12 months following parent participation in the parenting plus intensive 
lifestyle education (P+DA) or parenting alone (P) child weight management 
intervention or waitlisting for intervention for 12 months 
 

  Baseline1 6months 12 months p value2

Mothers BMI n 111 55 55 0.20 

(kg/m2) P 28.5±5.3 28.2±5.4 27.5±4.8  

 P+DA 30.6±7.9 30.6±8.2 29.8±8.5  

 WLC 29.8±8.0 - 29.2±5.5  

Mothers waist n 109 54 80 0.45 

circumference P 87.8±12.0 86.5±11.8  85.1±9.1  

(cm) P+DA 93.1±17.7 93.3±19.0 90.7±18.5  

 WLC 87.9±12.7 - 88.9±13.7  

Fathers BMI n 76 32 46 0.01 

(kg/m2) P 29.7±4.6 29.2±5.1 29.2±3.8  

 P+DA 29.7±3.8 28.6±2.8 28.4±3.5  

 WLC 29.3±4.3 - 29.7±4.6  

Fathers waist n 67 29 53 0.74 

circumference P 103.8±12.7 103.5±12.2 99.2±8.6  

(cm) P+DA 102.7±10.4 96.6±6.4 95.3±8.2  

 WLC 99.6±12.7 - 103.8±17.4  
 
1 one-way ANOVA at baseline by study group, BMI mother (p=0.10), father (p=0.82) and waist 

circumference mother (p=0.20), father (p=0.50) 
2 linear mixed model for group by time interaction.  Where p for interaction was not significant 

analysis of main effects for group and time found all p>0.05.  Refer to text for post hoc analysis of 

fathers BMI  
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Appendix 1 Example of the written resources for the 

parenting plus intensive lifestyle education group 
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Facilitators Checklist - HELPP Lifestyle Support Program 

ion 3

 

Sess   Cohort ______  Date __________  Location _______________ 

 

Materials and Equipment         

  

 Attendance list 
 Name tags 
 Facilitator manual 
 Session 3 PowerPoint slides* + checklist 
 Parent support written materials  

 Session handout (food + activity) 
 Overhead projector 
 Blank overhead transparencies & pens 
 Be familiar with material, arrive early and greet parents as they arrive 

 
Session Activities 

 

Introduction        15 minutes  

 Welcome to session 3 
 Agenda  Slide 1 

 Review of session 2  
 Progress at home (homework review) 
 Content 

 Being active in a variety of ways 
 Avoiding family food battles (family food tasks & family eating habits) 

 Set homework 
 Session summary 

 

 Review of session 2  
 Key points 

 Question – what main ideas did you take from S2 into your home? 
 Slide 2 Cover - AGHE plate recommends what to eat and in what amount 

for different ages (wide variety within and between food groups, water, 
extras sometimes or in small amounts).  Good v better options within food 
groups.  How to develop/monitor patterns. 
 What was suggested as best places start? – Slide 3. Water, extras (to 

B+C, F+V), dairy 2-3/d, fat meat + veg.  
 Any Qs? Enjoyment of extras may need change parent/child mindset. 

 Homework activities slide 4 & 5 
 progress (changes made, sharing experiences + ideas, 1 min each) 
 Highlight problems and barriers (blank OH).  Gp brainstorm solutions. 
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Content 

Being active in a variety of ways      10 minutes  

 10 000 steps a day (in adults) recommended for good health.  In children – children who 
ve i ny ca of 

life. 
 Motivation to move 

, 
-esteem. 

mid 
or alternatives will overall increase activity levels  

ove every 30min) 
, chores), 3-5/wk aerobic & recreation, 2-3/wk 

onsider type of activity as is best intervention but 

riers. 

are acti n play burn up ma lories over a long period of time.  Being active, a way 

 Weight management, cardiovascular fitness, motor skills & co-ordination, bone health
self

 Slide 6 PA pyra
and allow choice f limit tv 

 other sitting (m
 Be active – everyday (transport, play

leisure & strength 
 slide 7 ask for suggestions and c

.   has most barriers
 Ideas and how to overcome bar

Av iding family food battleso        15 minutes   

Making change easy and sustainable 
nsidering what foods to choose, need to look at ways to promote healthy 

eating in children and consider family habits or behaviours that may promote 
unhealthy eating patterns 

dney) 
 (problems & possible differences/similar situations eg 

) 
 

Who de e

much a child should eat      Par/Child 

h

is served to kids      Par/Child 

   Par/Child 

u

uld not have snacks in between meals 

r

eduled meals & snacks, limited choice (healthy), 
foo ar, calm, 
logi  gry, 
choice, how much).  Could add eaten at table, if not resolved miss meal. 

 Parent’s role (slide 12, 13) 
 What

 
 As well as co

 Family food tasks (material from ‘The Family Weight Management Program’ CHW, Sy
 Role play A slide 8

 veg intakepromoting
 Quiz slides 9 and 10

cid s 

How 

W at food is served to kids      Par/Child 

When food 

Whether or not the child should eat 

Tr e or false 

Kids sho

Pa ents can help children try new foods by setting a good example and eating 

a variety of foods 

Parents should tell their kids they have to eat everything on their plates 

Most kids like to eat new foods 

Water is good to give kids between meals if they are thirsty 

 Role play B slide 11 parent (sch
d supply, 1 new 1 familiar (highlight and no demanding to eat), cle
cal consequences, engaging distraction), consistent).  Child (yes I’m hun

 food is offered (canteen, café – limited choice, share with sibling). 
 When food is offered 
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 Consider eating habits/patterns 

 At table, while seated, from place, only eating, only hungry  

lide 14,15) 

 Certain habits commonly associated or promote intake excess, 
inappropriate types of food 

 Where, when (meals and snacks), serving strategies (plate, portioned), 
environment (seated, no tv), non-hungry eating 

 

 

 Child’s role (s
 How much to eat of what is served 
 Whether to eat at all 

 
hea he easy choices? Write on handout 

 

Slide 16 How can sharing family food tasks help avoid family food battles & promote 
lthy choices being t

Set homework        3 minutes  

ession 1 can help identify goals  

 

C

routine 

nd monitor/encourage activity aim (30 min each day) 

 

1. Each week identify 1-2 changes to work on as a family around foods eaten or provided 

 using monitoring tools from s
 consider rules of sharing family food tasks and healthy eating patterns 
 PPP planned activities routines can help you plan and easily implement goals  

2. ontinue to work towards goal of 7-10 hours TV etc… per week using planned activities 

3. Complete activity session handout a

Session Close   2 minutes  

 Different t t intervention, address barriers 
 Recall AGH nts 
 AGHE the  food tasks + rules around 

erns using the PPP PAR can assist this, this is the behaviour change 
rking on already, hopefully some useful info 

 S4 Appetit
 All the bes

 

      

ypes of activity – focus on tv and play, bes
E to highlight what to eat and in what amou
what, started looking at the how, sharing family

eating patt
 Started wo

e + ?Ask for ideas 
t for the hard work at home next 2 weeks, keep it up!! 

Session notes           

  

 
* PowerPoint slides available on request 
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Parent hand tou  – parenting plus intensive lifestyle education group 
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LIFESTYLE FOR A  
HEALTHY WEIGHT –  
SESSION 3 
 

Agenda 
 Review of Session 2 and ‘homework’ 
 Physical activity pyramid and active play ideas brainstorm 
 Avoiding family food battles 
 Homework preparation  
 Watch children’s activity session 

Changes Achieved     Still to Go (any barriers?) 
        • 
         • 
         • 

Keeping on Getting Active         
         • 
         • 

Sharing family food tasks – “The parent provides, the child decides” 
The Parent 
You decide what food to serve 
Serve a variety of foods from within the AGHE ‘plate’ 
Include something your child likes at each meal 
Give 2-3 choices within (your healthy) boundaries 
Remember that you are responsible for their access to food.  If you don’t want them 
to eat a certain food - don’t’ buy it! 
This will help you avoid saying ‘no’ all the time. 
You offer food and drinks at regular times 
Have a schedule for meals and snacks & stick to it.  Don’t give access to the fridge or 
cupboards in between.   
These strategies help you teach children to learn about healthy food as an ‘everyday’, 
enjoyable occurrence and manage their appetite.  It also avoids nagging. 
Other rules you might have at home about eating habits are –  
Only at the table 
Only while seated 
Only from a plate 
Only when hungry (need to ask “Are you hungry?”) 
 
 
Sharing family food tasks – “The parent provides, the child decides” 
The Child 

A HEALTHY  H ealthy 
E ating and 
L ifestyle through 
P ositive 
P arenting 
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Kids decide whether to eat the food you have served 
ose to miss a snack or meal.  If t hedule they 
n eat.   

, have them come to th  meal 

oods, if they choo
 in, continue to offer small amoun l enjoyment 

ids decide how much to eat of what you have serve

Don’t worry if they cho
know when they next ca

hey know the sc

Even if a child chooses not to eat
es are family s.  

e table so they know
tim  time
Children choose whether to eat new f se not to don’t prepare 
something else or give
 

ts and role mode

K d
Serve small portions (they are not adults) and let child ask for more if they are still 
hungry or only offer low calorie foods (eg 
vegeta s
Don’t t  t gh or too much. 
 
Again, e o listen to their bodies and appetites 

t 
 
H w mily food battles & promote 
h l
 
 
 
 

to work on as a family around foods eaten or 

oals  
althy eating patterns 

TV etc… per week using planned 

 

.  You might delay this by 15-30 minutes 
ble ) as seconds. 
ell he child they have eaten enou

th se strategies encourage children t
while avoiding argumen

o  can sharing family food tasks help avoid fa
ea thy choices being the easy choices? 

      • 
       • 

      • 
       • 

 
tivities Homework Ac

1. Each week identify 1-2 changes 
provided 
using monitoring tools from session 1 can help identify g
consider rules of sharing family food tasks and he
PPP planned activities routines can help you plan and easily implement goals  
 
2. Continue to work towards goal of 7-10 hours 
activities routine 
 
3. Complete activity session handout and monitor/encourage activity aim (30 min each 
day) 
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Appendix 2 Pamphlet provided to the parenting alone 

and waitlisted control study groups 
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Children need food for growth, 
development and daily activity.  The 
choice of food is important to ensure 
energy and nutrient needs are met. 
 

Eating even slightly more than needed or 
not being active, leads gradually to 
overweight.   Lifestyles that promote this 
make overweight one of the most common 
problems in children.   
 

It is important that a healthy weight is 
achieved through a nutritionally balanced 
diet and adequate physical activity.  
 

Children still have a lot of growing to do 
so the aim is to keep a child’s weight the 
same, allowing them to ‘grow’ into their 
weight.   
 

This may take a long time so it is 
important to be patient and remain 
committed to gradual long-term change. 
 

Attention needs to be given to the amount 
and type of food your child eats and also 
how active they are.  Food habits such as 
eating in front of the tv or eating when 
bored, are also important to address. 
 

You as a parent (and food provider) play 

EATING A HEALTHY VARIED DIET 
 

The AUSTRALIAN GUIDE TO HEALTHY 
EATING (see pamphlet) can help you 
choose meals and snacks for your child 
that won’t promote weight gain. 
 

Eat Most – Plan meals and snacks from 
foods in the bread & cereals, vegetables 
(including legumes) and fruits sections, 
prepared mainly without added fat.  
 

Eat Moderately – Dairy products (milk, 
yoghurt or cheese) are needed 2-3 times 
each day.  Lean meat, poultry, fish, eggs 
or nuts are only needed once each day.  
Remove all visible fat and use fat reduced 
options (Eg Skimmer, Tone, Light cheese). 
 

Use in Small Amounts – Small amounts of 
fat are needed each day from oil in 
cooking or margarine on bread.  Avoid 
butter and cream. 
 

Eat Occasionally - Cakes, biscuits, 
chocolate, lollies, muesli bars, Roll-ups®, 
chips, ice cream, soft drinks, pies/pasties 
and takeaway foods.  These types of 
foods are not needed everyday.  Choose 
from this section only a couple of times 
each week.  
 

In children, snacks are important in 
ensuring adequate nutrient intake. 
However, too often they are chosen from 
‘eat occasionally’ foods.   
 

Provide children with ks each day 2-3 snac  
from within the circ f  Australianle o  the  
Guide to Healthy Eating.   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
Water should be

SNACK IDEAS 
 Fruit loaf + gl mmer milk 
 Fruit smoothi
 2 pikelets top w anana 
 Flat bread + g d rolled up 

ass of ski
es 
ped ith b
rated sala  

 Fresh fruit cu uit salad  
 Salad sticks ( o lery, 

cucumber) served h  fat dip 
(tzatziki or humu
 Freeze yoghur i et cordial o

t up as fr
carr t, ce
 wit  low
s) 
t, m lk, di r

fruit for ice-bloc
 Breakfast cer  mer milk  
 A small handful of r crackers, 

pretzels or Mini Weet
 Fruit/date or pump cones 
 Popcorn (airpopped h dried frui

ks 
eal + skim

ice 
s®   
kin s
) wit t

 Bowl vegetable sou
 English muffin ‘pizz ppers  

p 
a’ to

 the drink offered to 
 284 an important role in planning and watching 
this balance and persisting with the 
changes you want to make. 

quench thirst.  Soft drinks, and juice 
should only be offered occasionally. 
 
 



285 

EING ACTIVE IN A VARIETY OF WAYS 
ty is important not only for 

agement but for overall health, 
ts and bones. Being 

ctive also promotes good self-esteem.   

amid in this pamphlet is a guide 
or encouraging children to be active.  

aily life

 

 

B
Physical activi
weight man
especially healthy hear
a
 

The pyr
f
 

Be active in d  – Encourage active 
tions for play, getting places and family 

ities.  Walk or cycle your child to 
chool or to the shops.  Plan active family 
utings like bike riding or visits to the 

k or beach. 

nitor periods of non-activity or sitting

op
activ
s
o
par
 

Mo  
y keeping time spent watching tv or 

ideos, on the computer or playing video 
ith other activities.   

t children spend no 

– tr
v
games in balance w
 

It is suggested tha
more than 7 to 10 hours on these 

tivities each week.  Avoid these being 
rst suggestion for entertainment.  

ules about use of these types of 
rovide alternative 

s. 

ty

ac
the fi
Set up r
activities and p
suggestion
 

Physical activi  – encourage your child to 
ticipate in physical activities such as 

ort, dance and physical play for 

 

par
games, sp
at least 30 minutes on a daily basis. 
 

A guide to 
healthy weight 
management in 

List three things you and your 
family can start on to promote a 
healthier lifestyle 
1) 
 
2) 
 
3) 
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Appendix 3 Example of the activity sessions children in 

the parenting plus intensive lifestyle education study 

group  

 
Note – The development of the activity sessions was contracted out to physical activity 
experts.  The authors of the activity sessions are Mr Max Martin and Professor Kevin 
Norton, Professor of Exercise Science, School of Health, University of Adelaide. 
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HE
In this session we played 
Acti Accuracy throw (ball handling skills) 
Equipment –   1 hoop, masking tape (or beanbags) and 1 ball. 
nstructions –  Mark standing positions 3 m out from a hoop.  

Activity 2 –  Throwing stations (over-arm throw) 
Equipment –  markers, 2 plastic bottles, 2 hoops, marking tape, 2 tennis balls 
Instructions –   Station 1 – distance throw, throw the beanbag as far as possible 
   Station 2 – hit the skittle (place the skittle 10 m from starting line) 
   Station 3 – Hoop throw (place hoop 10 m from starting line) 
Station 4 – rebound throw (place starting line 10 m from wall. Mark a target – such as a hoop 
taped to the wall. Throw a beanbag/ball at the target on the wall). 
 
 
 
 
 
 
 
Activity 3 –   Throw-run-throw (throwing, aerobic fitness) 
 
The game I liked the best was   ______________________________________ 
Suggested Home – Activity 2 above - Throwing Stations.  Mark positions using buckets 
Activity  or pots (plant).  Use balls or bean bag. Fill bottles with dirt to make ‘skittle’. 
Rope can be used in place of hoops. Get children involved in designing the throwing stations 
and vary the task (type of station, distance they need to throw etc…) over the fortnight.   
  
During the next two weeks I would like to do - (tick at least two from each column) 
Playtime Suggestions *    Family Activities *   
              
Throwing Stations  ∋  Trip to beach or pool   ∋ 
Dribbling obstacle course ∋  Family bike ride    ∋ 
Dancing to music  ∋  Soccer, cricket or tennis  ∋ 
Paper plane racing  ∋   Take the dog for a walk  ∋ 
Other ________________  ∋   Other _____________  ∋ 
Other ________________  ∋  Other ____________ ∋  
 
 
 

H ealthy  

L ifestyle through 

 
LPP Child Activity Session 3 

vity 1 –   

E ating and  
 

P ositive  
P arenting 

I
Children underarm (or chest pass, or one handed  
shoulder pass) the ball to bounce in the hoop for  
their partner to catch.  Can they do it 5 times?  
 

  



 

Appendix 4 Validation of a tool to assess f up 

n 

Jane B a Summer 

nd Rebecca Golley and 

development, and validation protocol and 

intake using the 

. 

tudy design 
t 

stimates from 4, 24 hour food records. 

ubjects 
etween January and March 2003, 45 5-10 year olds and their parents were recruited via 

taff email lists at Flinders Medical Centre, notice board advertisements at shopping and 

wimming centres and ineligible families for a child weight management study.  

io   
arents and their children were asked to attend a single appointment at the Department of 

e study 

e 

d 

ed 

LPP child 

eir hild’s intake of 

foo  groups according to the AGHE on  weekday and an 

ina , pare ts we ction on ho  to ke  a diet 

orms and r ly paid 

ver the following 4-6 weeks parents completed four 24-hour food records.  Record days 

ere selected at random by study staff, but included 3 weekdays and one weekend day.  

Parents were notified by telephone the day before the record was to be kept. Following 

completion of the food record, parents returned the records by mail.  Records were 

checked for completion upon receipt, with any discrepancies checked with parents to 

ensure complete, accurate, usable data.   

ood gro

intake in 5-10 year old childre

This study was implemented by Ms Kate Wood and Ms owen during 

Scholarship project under the supervision of Dr Anthea Magarey a

who were responsible for the study design, tool 

undertook the data analysis. 

 

Objective 
To determine parents’ ability to assess their 5-10 year old child’s dietary 

fo ou  d d by The Australian Guide to Healthy Eating (AGHE, Figure 2.1) (1)od gr ps as efine

S
Cross-sectional.  Comparison of parent estimates of child food group intake agains

e

S
B

s

s

Data Collect n
P

Nutrition and Dietetics, Flinders University.  Parents were provided with th

information sheet, and informed consent (parental and third party for child) and hom

contact details were obtained.  Children’s gender and age were recorded. Height an

weight were obtained with children in light clothing, without shoes using calibrat

portable scales and a portable height measure.  Parent’s then completed the HE

food intake questionnaire (appendix 5) which asked then to estimate th  c

serves of the fiv d e  an average

average weekend day.  F lly n re provided instru w ep

record using household measures and were provided with record f  ep

envelopes.   

 

O

w
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Analysis 
A sample size of 60 was estimated to provide a sensitivity of 90+7.5% with

idence.  Daily mean intake as number of five 

 95% 

conf food groups serves per day were 

estimated from the HELPP child food intake questionnaire and the food records.   

he food records, serves of each of the five food groups were 

ategorised by a Dietitian into one of the AGHE food groups.  Recorded grams were then 

into AGHE serving sizes and averaged over the 4 days.  Analysis was 

re investigated further using the Bland-Altman method for comparison of 

p (2). 

Breads & Vegetables Fruit Dairy foods Meat & 
es 

 

For the HELPP child food intake questionnaire, average daily intake was weighted for 

weekday and weekend patterns (eg [parents estimate of weekday x 5 + parents estimate 

of weekend day x 2]/7.  For t

c

converted 

performed in SPSS for Windows version 11.5 (SPSS Inc, Chicago).  Food group serves 

assessed by the two methods were compared by Spearman correlation. Significant 

associations we

two methods was used to assess the agreement between the mean of the four food 

records for serves of each core food grou

Results 
Table 2. Median (IQ range), Spearman correlation coefficient (p) and limits of agreement 

for the two estimates of serves of each food group 

 

 
Cereals alternativ

4 x 24 h records 2.0 (1.5:3.0) 1.5 (0.7:2.0) 1.5 (1.0:2.3) 1.5 (1.0:2.0) 1.0 (0.5:1.4) 

HELPP 

questionnaire 

2.8 (2.0:3.0) 1.9 (1.0:2.3) 2.1 (1.3:3.0) 2.0 (1.9:3.0) 1.4 (1.0:2

r (p) 0.34 (0.02) 0.25 (0.10) 0.54 (<0.01) 0.59 (<0.01) 0.42 (<0.0

Limits 

agreement 

-2.5 – 1.4 -2.4 – 1.4 -2.4 – 1.4 -2.3 – 0.7 -1.9 – 0.8

.0) 

1) 

 

 

Conclusion 
There were weak to moderate correlations between the 2 assessment methods for 4 of 5 

AGHE food groups.  However, there was a consistent bias to overestimate intake of 

GHE food groups using the HELPP by the child food intake questionnaire and the limits 

986;i:307-10.  

A

of agreement were wide.   
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Appen

Study eligibility screening form 
 
 
 
 
  
 
 
 
Answer
 
1) Pare
in medic
  
if no, re ________________________  
 
 
2) Child

Female   
 

3) Child’s date of birth     __/__/____  (aged 6 and 9– up to 10th birthday?) Yes  
           N
 
Anthropometrics ht (cm)

                             Weight (kg) .  

od (k
4) BMI within HELPP ran  to ta   

  
If no, action taken? ______________________________________________ 
Appropriate BMI ranges for inclusion into HELPP study (age, gender specific)  
Boys       Girls 
Age B D) Age BMI above  BMI below (3.5BMI SD) 

dix 5 Data collection sheets 

H ealthy 
E ating and 
L ifestyle through 
P ositive 
P arenting 

HELPP Eligibility Screen  
pleted for all potential participants to 

ligibility for entry into HELPP study.   

en, please direct families to HELPP 
r contact 8204 5186. 

To be com
assess e
 
After scre
dietitian o

 of NO to questions 1 – 4 excludes entry into HELPP. 

nt (and child) able to answer questions and participate   Yes  
al screen to determine if child can enter into HELPP?   No  

           
ason and action taken?  ________________

’s full name  _________________________________________  Male   

o  

.          Heig     

  

                B y Mass Index g/m2) .  
ge? (refer

  
ble)  
  

  
  

Yes
No 

 
  

MI above  BMI below (3.5BMI S
5.5 
6 
6.5 
7 
7.5 
8 
8.5 
9 
9.5 

1
1
17.71  
1
1
1 26.83 
1 28.07 
1
1

7.5 
8 
8.5 

18.03 27.62 
18.35 28.7 
18.69 29.78 

83  

7.45  22.49 
7.55  23.03 

23.74 
7.92  24.63 
8.16  25.67 

5.5 
6 
6.5 
7 

17.20 24.02 
17.34  24.73 
17.53 25.5 
17.75 26.56 

8.44  
8.76  
9.10  29.36 
9.46  30.63 

9 
9.5 

19.07 30.83 
19.45  31.

* BMI g
primari

reater than 3.5 BMI SD is beyond the scope of the HELPP study which is 
ly aiming to address the management of overweight and prevention of 
 obesity
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If the answer to any of questions 5 - 7 is YES, the child is not eligible for HELPP 
) Pubertal development:  Pubic hair present  (Tanner stage 2 or greater)  Yes  

No  
 

      Yes  
      No  

ention deficit hyper-activity di
 for acute asthma & inhaled ) 

   
eight gain __

 Does the child have any of the following conditions or disabilities? Yes  
bility      No  
ardet-Biedl syndrom

   Coeliac disease    
 

ability 

5

6) Does the child take any of the following medications?
if yes, please circle relevant medication(s)

 
 Ritalin or other therapy for att
 long-term steroids (short-term

sorder 
steroids acceptable

 anti-psychotic medications  
 other medications that may influence w

    
______________________ 

7)   
if yes, please circle relevant condition or disa

 Prader-Willi syndrome     B
 diabetes    

e   

 cystic fibrosis      Multiple food allergies 
 PKU or other metabolic disorder   
 significant physical disability  or  developmental dis

(eg. restricts age-appropriate play) 
 Other (primary conditions or syndromes associated with obesity) 

If the child is eligible for inclusion in HELPP, refer child and parent to the study dietitian 
Rebecca Gehling for study information and consent or contact 8204 5186. 
 

Study Personnel – answers of YES indicate eligibility for HELPP 
 
One caregiver able to attend all group sessions?       Yes / No
 
Pa Yes / No rent comfortable with completing multiple questionnaires and    
rea  ding written information?    
    
 
Child meets HELPP criteria?        YES  
If no, reason and action taken?  _____________________________________  NO  
 
Care-givers Name (surnam ) ____ _____ ____ __  (g __e _ _ __ iven) _____ ____________________ 
 
Address  ____________________________  Suburb __________________   Postcode _____ 
 
Phone Contact  ____________________ other/e-mail ____________________________ 
 

 Yes  Appointment for medical screen given       
Da   te __/__/____ Time ___:___   Doctor –      No
 

If n _o, action taken _____________________________________________  
 

 e cCons nted to p ipation arti in HELPP        Yes  
If n tio ____ ________________ __   o, ac n taken _ _______ ____ _______   _____ No
 

 oi r ba easurement given  es  App ntment fo seline m     Y
Da _/_ Time ___:___ if no, action taken _____   te _ _/____ _________________ No
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Anthropometric data collection sheet  

       1. HELPP ID number             

   

  Date  c / /  
 
 

DOB  /  
Age (to nearest half year) .  
Gende     Male  1 
      Fe
Child’s bas cm  .  

 
/m2  .  

     .  

      cm  .  

Yes / No 

 .   
 

Triglyceride             mmol/L  .   
  
  

 

              mm   
 mmHg  

Score  
d ch cked  Yes / No 

       
          Father              

                Other____________    
Mother’s height  (reported  )      cm  .  
Mother’s baseline weight (reported  )    Weight (kg)    .  
Mother’s baseline body mass index (BMI)         kg/m2  .  
Mother’s baseline waist circumference  (reported  ) cm  .  
Father’s height   (reported  )   cm  .  

     Baseline Measurement Form 
2. HELPP  site FMC              1 

WCH                    2 

of ollection         

 
BMI SD 

           /

H ealthy 
E ati a
L ife
P osit

ng nd 
style through 

e 
All non-shaded sections for completion by blinded HELPP 

iv assessor and/or paediatric nurse at baseline of HELPP study.   
P arenting 

          
r       
male  2 

eli            ne height    
Child’s baseline weight               weight (kg)   . 
Child’s baseline Body mass index (BMI)             kg

Child’s baseline BMI standard deviation (for age and gender) 
Truncal Adiposity 
Child’s baseline waist circumference    
Metabolic Profile 

 reports to be attached)    Blood taken (pathology
Total cholesterol            mmol/L  .   
HDL cholesterol             mmol/L 

l/LLDL cholesterol (calculated)           mmo   .  

Serum glucose                   mmol/L  .
Serum insulin             mmol/L 
Calculated glucose:insulin ratio (calculate in SPSS)        . 
 
Blood Pressure 
Systolic blood pressure   Hg 
Diastolic blood pressure             
Psychosocial Variables 
Body Image interview completed    Yes / No Body Image    
20-24. Parent questionnaire pack completed an e ?
Caregiver Anthropometrics -  Caregiver measured       Mother      
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Father’s baseline weight (reported  
Father’s baseline body mass index (BMI)

)    Weight (kg)    .  
      kg/m2  .  

aseline measures complete   Yes 

itial __________

Father’s baseline waist circumfe
 

rence  (reported  )    cm  .  

All unshaded b
 

/ No  

If no, which and follow up action planned 
_________________________ _

 
_______________

Assessor In __________ Date _________ 
 
 
 

Group allocated and study program schedule provided and discussed  Yes / No  

If no, why and follow up action planned ____________________________________________ 

Comments ____________________ ___ _______ _____________________ ________________
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Parent completed demographic, psychosocial and health behaviour questionnaire 
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1. This booklet contains a series of questionnaires looking at children’s health, behaviour and 

their family.  You will find enclosed a –  
Child Health Questionnaire 
Eyberg Child Behaviour Inventory (not used in this thesis) 
Being a Parent Questionnaire 
HELPP Child Food Intake Questionnaire 
HELPP Child Activity Inventory 

The booklet will take around 45 to 60 minutes to complete. 
2. Between questionnaires there is some repetition of questions.  However, each 

questionnaire is individual, so please complete every section, even if some questions look 
alike. 

3. All answers are private and your individual answers will not be shared with anyone. Your 
answers will remain confidential. 

4. There are no right or wrong answers.  If you have any queries about how to answer a 
questions, please ask HELPP staff 

5. Your child will also complete one questionnaire with HELPP staff.  It is a 10 min interview 
looking at how children feel about their body and appearance 

 
Thank you for your participation in the HELPP study.  Please feel free to ask for a tea 

or coffee while filling out this booklet! 

 

 

 

Parent Questionnaire Booklet 

H ealthy Study ID 

E ating and 
L ifestyle through 
P ositive 
P arenting 
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Centre for Community Child Health & Ambulatory Paediatrics, University of Melbourne   1998, Waters et 
al. 

 

AAuusstt  
  

CCHHQQ  PPFF5500    
AAuutthhoorriisseedd  AAuussttrraalliiaann  

AAdd n  aappttaattiioon

• 
e and your individual answers will not be shared with anyone. 

 

Instructions 
This booklet asks about your child’s health and well-being.  It is 
privat  
Your answers will remain confidential.  

• Answer by marking the appropriate box for each question.  
  

• nt.  Some 
questions ask about problems your child may not have.  That’s 

 There are no right or wrong answers.  If you are unsure how to 
answer a question, please give the best answer you can and make a 
comment in the margin. 

  CC HH
II LL DD   HH

EE AA LL TT HH
  QQ

UU EE SS TT II OO
NN
NN
AA II RR EE   

Some questions may look alike but each one is differe

great, but it’s important for us to know.  Please answer each 
question. 

•
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Your child’s global health 

 
1.1. In general, would you say your child’s health is: 
 
                                                                      
 
   

Yo

       Excellent      Very good Good           Fair           Poor 

ur child’s physical activities 

 
The following ques ur child might do during the d
 
2.1. During the past 4 weeks, has your child been limited in any of the following 

activities due to health problems? 
  Yes,  

limited a 

tions ask about physical activities yo ay. 

 
lot 

Yes, 
somewha
t limited 

Yes, 
limited 
a little 

No,  
not 

limite
d 

a. Doing things that take a lot of 
energy, such as playing soccer, 

    

b. Doing things that take some 
energy such as riding a bike or 

    

ysically) to get around c. Ability (ph
the neighbourhood playground or 

school areas? 

    

 d. Walking one block (100 metres) or
climbing one flight of stairs? 

    

e. Bending, lifting, or stooping? 
 

    

f.  Taking care of her/himself, that 
is, eating, dressing, bathing, or 

going to the toilet? 

    

Your child’s everyday activities 

 
3.1. ctivities with 

ny of the following ways due to EMOTIONAL difficulties 
or problems with his/her BEHAVIOUR? 
  Yes, 

limited 
a lot 

Yes, 
somewh

at 
limited 

Yes, 
limited 
a little 

No,  
not  

limite
d 

  During the past 4 weeks, has your child’s school work or a
friends been limited in a



 

1996, 1997 © Landgraf JM & Ware JE  
1998 Adapted with permission Waters E., Salmon L., et al.  Centre for Community Child Health, Melbourne, Australia 
 

 
 Page 298 of 322

IND of schoolwork or 
activities with friends he/she could 

a. limited in the K     

he/she could spend on schoolwork or 
activities wit

b. limited in the AMOUNT of time 

h friends? 

    

 sch k or
t to a 

c. limited in PERFORMING oolwor  
activities with friends (i ok extr

    

as your child’s school work or activities with friends 
been limited in any of the following ways due to problems with his/her PHYSICAL 

  Yes, 

a lot 

Yes, 

at 
d 

Yes,  

d  

No,  
t  

limited 

a. limited in the KIND of schoolwork or 
activities with friends he/she could 

3.2. During the past 4 weeks, h

health?  

limited somewh limite no

limite a 
little 

    

b. Limited by the AMOUNT of time 
he/she could spend on schoolwork or 

?activities with friends  

    

 

Pain 

 
4.1. D in y pain r discomfort has your child had? 
 
         

ur g the past 4 weeks, how much bodil  o

                                                                                                

          None       Moderate            Severe             Very 
severe
 
 

often has your child had bodily pain or discomfort? 

         

   Very mild              Mild          
 

4.2. During the past 4 weeks, how 
 
                                                                                      

       y day or     None of   Once or twice     A few times     Fairly often      Very often         Ever  
                         almost every day 
 

Behaviour 

   the time   
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Below  a l havio  or prob ms they ometim s 
have. 
 
5.1. How of of the following statements describe 

your child? 
 

 ry Fairly Sometime Almos Neve

argued a lot

 is ist of items that describe children’s be ur le  s e

ten during the past 4 weeks did each 

 Ve
often often s t 

never 
r 

a.       

. had difficulty 
concentratin

b
g or paying 

     

c. lied or cheated      

d. stole inside or outside the 
home 

     

e. had tantrums or a hot 
temper 

     

5.2. Compa  in general would you say his/her 
behaviour is: 

red to other children your child’s age,

 
                                                                  

        Excellent     Very good Good                      Fair                       Poor 

ell being 

  
 
W

 
The following phrases are about children’s moods. 

6.1. During the past 4 weeks, how much of the time do you think your child: 

  All of 
 

 
the 

Most of 
the 

Some of  
the time 

A little 
of the 

None of  
the time 

a. felt like crying?      

b. felt lonely?      

c ed nervous? c. a t      

d. acted bothered or 
upset? 
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e. acted cheerful?      

Self esteem 

 
he following asks about your child’s satisfaction with self, school, and others.  It may be 

helpfu f yo  keep in mind how other childre  ch  m bo e  

7.1. During the past 4 weeks, how satisf your c d has fe about
 

  
satisfie

Somewh
at 

satisfie
d 

either 
satisfied 

nor 
dissatisfi

ed 

t 
atisfi
ed 

Very 
dissatisfi

ed

T

l i u n your

ied do you think 

ild’s age ight feel a

hil

ut thes

lt 

areas.

: 

 Very

d 

N Somewha

diss  

a. his/her school 
ability? 

     

b. his/her athletic 
ability? 

     

c. his/her friendships?      

his/her 
looks/a

d. 
ppearance? 

     

. /h  family e his er
relationships? 

     

f. his/her life overall?      

Your child’s health 
 

The following statements are about health in general. 
 

  Definitel
e 

Mostl
8.1. How true or false is each statement for your child? 

y tru y true 
Don’t 
k

Mostl
y 

alse

Definitel
 

my child seems to be less healthy 
than other children I know

now 
f  

y false

a. 
 

     

b. my child has never been seriously 
ill 

     

lly ca hes 
c. when there is something going 

around my child usua tc
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I ex have a ery d. pect my child will  v  
healthy life 

     

 worry about my child’s health 
more than other people worry 

about their 

e. I

 
children’s health 

     

 

 
8.2. Compared to one year ago, how would you rate your child’s health now: 
 

     

wha
 
Much better now        Somewhat bett        he sa Some t worse er  About t me           
Much worse now 
than 1 year ago            now than 1 year ago    now as 1 year ago         now than 1 year ago      than 1 
ago 
 
 

You a yond ur family 

 
9.1. During the past 4 w w MU H emotio l worry or oncern did ach of the 

following
 

  None at 
al

A little 
bit 

Some Quite a 
bit 

A lot 

eeks, ho
 cause YOU? 

C na  c  e

l 

a. your child’s physical 
health 

     

well-being  or 
b. your child’s emotional 

behaviour 

     

. your child’s attention 
or       learning 

abilities 

c      
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9.2. r MITE  in the a ount of time YOU had for 
your own personal needs b

 
  Yes,  

limited 
me a lot

Du ing the past 4 weeks, were YOU LI
ecause of: 

D m

Yes,  
limited 

me some 

Yes,  
limited 
me a 
little 

No,  
did not 
limit me  

a. your child’s physical health     

b. your child’s emotional well-being     
or behaviour 

 

c. your child’s attention or learning     
 
 
9.3. During the past 4 weeks, how often has your child’s health or behaviour: 
 

  Very 
often

Fairl
y 
often

Sometim
es 

Almos
t 
never 

Never 
 

 

a. limited the types of activities you      
could do as a family? 

b. interrupted various everyday 
family activiti ng meals, 

     
es (eati

c. limited your ability as a family to 
“

    
pick up and go” on a moment’s 

 

d. caused tension or conflict in your     
home? 

 

been a source of disagreement or 
 

    e. 
arguments in your family?

 

l or ch nge f. caused you to cance a
plans (personal or work) at the 

     

 
 
9.4. Sometimes families may have difficulty getting along with one another.  They do 

not always agree and they may get angry.  In general, how would you rate your 
family’s ability to get along with one another? 

 
                                                                      
    
          Excellent      Very good  Good                     Fair                         Poor 
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Facts about your child 
 

10.1. Is your child: 
 

             
 

 Male                      Female 
 
 
10.2 his c
   

       

. T hild is my: (mark one box) 

                                                                       
 

          1st                  2nd      3rd 4th        5th or more 
 

10.3. How many children do you have altogether? (mark one box) 
 

          

 

                                                                 
 

          1               2      3 4 ore 
 
 
10.4 irth?  
 

    _
 

       a
 
 
10.5 Was 

   5 or m

. What is your child’s date of b  

 _ /__/__ 
    D te     Month      Year 

.  your child born at term?                                
                    No   Don’t know 
 
        If no, at how many weeks were they born? _________ weeks  

 
10. ______________ 
 

          

        Yes 

 

6.  What was your child’s weight at birth? ___

 
10.7. Have you ever breastfed your child? 
 

           
 

          Yes          No  If no, please go to question 10.11. 
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 time your child was breastfed only? 

______ or ______ or ______ 
D ys   Weeks   Months 

0.9.  At what age was your child given formula regularly (ie: at least once per day)? 

r ______ or ______ 
  Never 

0.10. Including times of weaning (moving on to solid foods), what was the total time 
ild was b

_ r 
Days    Weeks   Months 

0.11. To the best of your knowledge is your child up to date with 
sations f

 
10.8 What was the total
 
 
 a
 
 
1
 

______ or ______ o 
 Days   Weeks   Months   
 
 
1
your ch reastfed for? 
 
 _ ____ o ______ or ______ 
 
 
 
1
immuni or his/her age? 
 

                                    

         Yes          No             Don't know 

0.12.What grade is your child in this year? (mark one box) 

 

 
 
 
1
 

Preparatory  ear 4Y    8Year   
Year 1  Year 5  Year 9  
Year 2  Year 6  Year 10  
Year 3  Year 7  Year 11  

       Year 12   

        

 

0.13. Has your child ever repeated a grade? 1
 

     

, w ich s?
 

  

Yes  No  
 

If YES h grade/  
Preparatory  Year 4  Year 8  
Year 1  Year 5  Year 9  
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ear 2 Y  Year 6  Year 10  
Year 3  Year 7  Year 11  
     Year 12  

ns? (answer every question) 

 
 

 
Yes,  
but does 

professional 

 
Yes,  
and sees a 

l regularly 

10.14.  Does your child have any of the following conditio
   

No not see a 
health 

health 
professiona

regularly 
a. anxiety problems    

b. attention problems    

c. behaviour problems    

   d. asthma 

e. chronic respiratory, lung or breathing trouble        
(not asthma) 

 

f. chronic allergies or sinus trouble    

chrg. onic orthopaedic, bone or joint problems    

h. chronic rheumatic disease    

lem  i. dental prob s    

j. depression    

k. developmental delay or intellectual disability    

l. diabetes    

  m. epile y (seizure disordps er)  

hearing impairment or deafnesn. s    

o. learning problems    

p. sleep disturbance    

. speech roblem  q p s    

r. vision problems    

any other chronic medical 
ffecting what they do or how   

   s. does your child have 
condition that is a
they feel?              
 (Please describe below) 
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n health  

h s: 

 

Your ow  and well being
 
11.1. In general, would you say your own healt  i
 

     
    

 Excellent Very good Good Fair Poor 
 
 
11.2.   Do YOU have an illness or health concern that require  
care professional frequently? 
 

         

s you to see a health 

 

                             
 

         Yes (please 
describe)_______________________________________ 
 
Facts o
 
12.1.   
 

   __/__/__ 
          Day      Month    Year 
 
 

12.2. e
 

 

   No                          

 ab ut you 

  What is the date today?  

 Ar  you: 

                             
 

         l              Female 
 
 

12.3. What is your date of birth?  
 

          
           Day       Month    Year 
 
 

12.4. h wing best describes your relationship to this child? 
 

           

Ma e            

  __/__/__

 W ich of the follo

            
 

          Bio Adoptive parent Other (please 
          par   explain below) 
_______

logical     Step parent Guardian/ 
ent  Foster parent
___________ 
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2.5.  Which of the following best describes your current marital status? 

        

1
 

                             

ied           Defacto  Separated/ 

       Married       Divorced 

 

         Single/Never    Marr
 Widowed 
  
 
12.6.  Are you Aboriginal/Torres Strait Islander? 
 

                                       

        Yes                          No 
 

  
 
12.7. Were you born in Australia? 
 

                                       

        Yes                         No 

 born? 

 

  
  
a) If NO, where were you
 

United Kingdom or 
Ireland 

 Italy  

New Zealand  Greece  
 Vietnam  Spain  

China  Turkey  
F  Malaysia ormer Yugoslav 
Republics 

 

Macedonia  Russia  
Hong Kong & Macau  Other 

(please 
          
specify) 

 
___________________
____ 

   b) If NO, how long have you lived in Australia? 
 

 

 
 

                                   
 
               less han      5  6-10 year 11-20 t     1-  years      s  years 20 years 

             1 year     or more   
12.8. What is your post code? 
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EING A PARENT SCALE (Parent Sense of Competency)  
Psychology 

irections: On this questionnaire are 16 items relating to your feelings about being a parent. Please read each 
fully an hether yo pp , b m  
ly agree )  ( strongly disa  ) on   

3. Mildly agree 
. ildly disagree 
. 

   6. Strongly disagree 

hil ve quired.                        1 2 3 4 5 6 
en be rewarding, I am  

frustrated now while my child is at his/her present age.     1 2 3 4 5 6 
 up in the morning,  

whole lot.                     1 2 3 4 5 6 

when I'm  
supposed  the one  

                                       1 2 3 4 5 6 

ared to be a good 
                                         1 2 3 4 5 6 

 mother/father to follow  
ed to know in order 

to be a good parent.                                                          1 2 3 4 5 6 
 
7. Be le and an blems are
 ea                                                                     1 2 3 4 5 6 
 
8. A g a parent is not knowing  
 wh  doing a good job or a bad one.          3 5 6 
  
9. So ot getting an one.  3 5 6  
 
10. I m ersonal expectations for expertise  
 in ild.                                                 3 5 6 
 
 
11. If anyone can find the answer to what is troubling my
 child, I am the one.                                                       3 
  
12. My talents and interests are in other areas, not in  

being a parent.                                                             3 4 5 6 

oroughly familiar with this role.                                      1 2 3 4 5 6 

 a ther wer ly more interes ing, I would 
 as 5 6 

eliev t I h all the skills necessary 
child.                           1 2 3 4 5 6 

6. Being a parent makes me tense and 
                                     1 2 3 4 5 6 
CHILD FOOD INTAKE QUESTIONNAIRE 

B
Johnston C, Mash EJ. A measure of parenting satisfaction and efficacy. Journal of Clinical Child 
1989;18:167-175. 
D
item care d rate w u feel it a lies to you y circling a number fro
 ( strong  to 6 gree  the scale. 1

The rating scale is as follows: 1. Strongly agree 
    2. Agree 
    
    4 M
    5 Disagree 
 
1. The problems of taking care of a child are easy to  
 solve once you know how your actions affect your  
 c d, an understanding I ha ac
1. Ev  though being a parent could 

3. I go to bed the same way I wake
feeling I have not accomplished a  

 
4. I do not know why it is, but sometimes 

 to be in control, I feel more like 
 being manipulated.                    
 
5. My mother/father was better prep
 mother/father than I am.           
 
6. I would make a fine model for a new
 in order to learn what she would ne
 

ing a parent is manageab
sily solved. 

y pro   

difficult problem 
ether you're

in bein
      1 2 4 

metimes I feel like I'm n

eet my own p

ything d       1 2 4 

caring for my ch       1 2 4 

  
     1 2 

     1 2 

4 5 6 

 
 
13. Considering how long I've been a mother/father, I feel  
 th
 
4. If being  mother/fa e on t1

 be motivated to do a better job  a parent.                     1 2 3 4 
 
15. I honestly b e tha ave 
 to be a good mother/father to my 
1
 anxious.                                       

HELPP 
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ating to what your childThe questionnaire you are about to complete asks questions rel  eats. Sections 1 
 
 

WER SECTION 1 

asks questions about how frequently certain foods are eaten and section 2 looks broadly at your child’s
food pattern.  Please read the instructions carefully and approach HELPP staff with any queries before
commencing the questionnaire.   
 

T IS HOW TO ANSHIS 

If your child NEVER has a food .....................................................................write N 
.............................write R If they RARELY have a food (less than once a month)

 
If your child usually eats a food 
Ab nce a MONTH write 1M out o

bout t
out

 
out o

bout t
out t

bout once a DAY write 1D 
out t

nd so 
ANDA

longsi “standard” serve is not necessarily your 
 intake.  If your chil ually eats more 

less , please indicate on the COMMENTS line how 
ch m one 

coop” inste aten, and 

  
 WEEK  DAY 

N 

A wice a MONTH write 2M 
Ab  three times a MONTH write 3M 

Ab nce a WEEK write 1W 
A wice a WEEK write 2W 
Ab hree times a WEEK write 3W 
And so on (4W, 5W, 6W, etc) 
 
A
Ab wice a DAY write 2D 
A on 3D, 4D, 5D, etc) 
ST RD SERVES 
A de each food there is a “standard serve” size.  The 
child’s “normal” serve, it is simply there to help us measure food d us
or than the standard serve size for a particular food
um ore, or less, is eaten at a time.  For example, if when your child eats ice cream they have 

ad of our “standard” serve of two “scoops”, indicate how often ice cream is e“s
then write “one scoop only” on the comments line. 
Here Are Some Examples 

 HOW TO ANSWER  
  Times a  Times a Times a 

NEVER RARELY  MONTH 
 R 1      M 1 W 1 

2 
3 

2 
3 

2 
 

 

3
D 

   and so on and so on  

          How Often  Comments 
Savoury biscuits (eg Jatz) 2 biscuits         1 D  4  biscuits     
Milk  1 cup           4D ____________________________ 
Ice cream  1 scoop          3W two scoops___ __________ ___ 

 per , four cup  mil
ay and two scoops of ice cream three times a week. 

__ __
 

heT son above has, on average: Two serves of Jatz biscuits once a day s of k  every 
d
 

 



 

Section 1 
HELPP Child Food Intake Questionnaire 

HOW OFTEN DOES YOUR CHILD HAVE THESE FOODS? 
   Times a  Times a  Times a 
NEVER RARELY  MONTH  WEEK  DAY 
 R 
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N 2 
1 M 1 W 1 

3 
2 
3 

2 
3 

 

   and so on and so on 

D 

 
How often does your child have milk 

e How often  Comments 
   

 Serve siz
On cereal half cup 
To drink 1 cup (250ml)    
As flavoured milk 1 small carton ( 300 ml)    
What type of milk does your child usually drink  eg whole, skimmer, tone, shape, So Good 

_______________________ 
HA

 Serve size How often  Comments 
pread on toast, bread, biscuits, bun etc 

 flo   
 
2 teaspoons 

   

_________________________
HOW OFTEN DOES YOUR CHILD VE 
 
S
(butter, dairy soft, ra, canola,
Meadowlea) 
      
What type of spread does he/she usually have 
    
HOW OFTEN DOES YOUR CHILD HAVE 
 Serve size How often  Comments 

Cheese 1 Pre-packaged slice    
 ½ Cube 2.5cm x 2.5cm x 2.5 cm    
Yoghurt 1 x 200ml carton    
Cream 1    tablespoon (20ml) 
Icecream      From a tub - 1 scoop    
 individual (drums c , twin hti k, magnum -c oc)    
 
 
HELPP Child Food Intake Questionnai

HOW OFTEN DOES YOUR CHILD HAVE THESE FOODS? 
re 

   Times a  Times a  Times a 
NEVER RARELY  MONTH  WEEK  DAY 
 R 1 1M  W 1  
N 2 D 2 2 

3 3 3 
    and so on and so on 

HOW OFTEN DOES YOUR CHILD HAVE
 Serve size How often  Comments 
Plain sweet biscuits (nice, family assorted) 2 biscu

 

its    

Cream biscuits (monte carlo, delta cream) 1    

Chocolate coated (tim-tam, mint slice)  1    
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e slice 1 piece    Home mad

A donut  (Balfour’s chocolate, sprinkles) 1    
Savoury b  iscuits  (Jat iscui  z) 2 b ts   

Instan  (magg  acket   t noodles i noodles) 1 p   

Potato crisps Sml pkt, 1 of 12    
Corn chips, other snacks (twisties) Sml pkt, 1 of 12    
Potato chips hot (oven baked, McDona s 1 cup   ld )  
     
Chocolate bar, Fun size 1   

late 3 squares    
bar (Mars)   

Block choco
Muesli bars 1    
Peanut paste 2 level teaspns    
     
Cake eg Swiss roll 1 slice    

1    Bun  (finger , fruit) 
Muffins (homemade, plain,  blueberry) 1    
     
Fruit pies (family 18cm diameter) one eighth    
 
HELPP Child Food Intake Questionnaire 

ESE FOODS? HOW OFTEN DOES YOUR CHILD HAVE TH
   Times  Times a  Times a a 
NEVER RARELY  MONTH  WEEK  DAY 
 
 

1 M 1
N

R 
2 
3 

 W 1 
2 2 
3 3 

 
D 

and so on and so on     
HOW OFTEN DOES YOU

Serve size How often  Comments 
vidual     

R CHILD HAVE 
 

eat pie: indiM (Vili’s, balfour’s) 1 
Meat pie: family pie (    18cm diameter) one sixth 
Sausage roll, individual 1 large    
     
Pizza (Pizza Hut, frozen, homemade) ¼  regular    
Hamburgers (commercial)     

        no cheese – small (J er) 
                   - large (double beef, whopper) 

1 
1    

unior burg
   

       with cheese - small (Junior burger) 
                   - large (double beef, whopper) 

1 
1       

     
Chicken: roast, grilled, casseroled, NO skin drumstick or ½ 

leg or ½ breast 
   

kin drumstick or ½ 
leg or ½ breast 

   Chicken: roast, grilled, casseroled, WITH s

Chicken commercial coating (eg KFC) 1 piece    
Chicken nuggets 3 pieces    
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2 thin or 1 thick    

   

Sausages,   
        Beef, pork, BBQ 

og         frankfurts Eg hot d 1 
Processed meats, Fritz, salami s    2-3 slice
Beef patty, eg frozen hamburger patty    1 

 
Section 2 
This section asks you to consider your child’s attern by different food groups.  Please 
dicate how many sample serves (see below) of each of the following food groups your child has 

 average weekend day? 

mber of serves  nearest hal ser e 

food p
in
on an average school day and on an
 
Food group Nu to f v

 school day weekend day 
breads, cereals, rice, pasta, noodles   
vegetables   
fruit   
milk, cheese, yoghurt   
meat, poultry, fish, eggs, nuts   
 
Food group Sample serve 
Bread, cereal, rice, pasta 
noodles

2 slices 
 etc 1 medium bread roll 

1 cup o asta, o

of bread 

1 1/3 u  cere f
½ cu

 c oked rice, p no dles 
 c p breakfast

li 
al lakes 

p mues
  
Vegetables 75g ooked vegetables 

1 cup salad vegetables 
1 potato  cm diameter, ½  potato OT included) 

or ½ cup cooked dried beans, peas, lentils 

or ½ cup c

 5  cup mashed    (hot chips N
75g 

  
Fruit 1 medium piece eg apple, banana, orange, pear 

all pieces eg ap s, kiwi fruit 
 diced pieces o it 

½ cup fruit juice 
dried fruit – 4 apricot halves, 1 ½ tablespoons sultanas  

2 sm
1 cup

ricots, plum
r canned fru

  
Milk, yoghurt, cheese 250ml (1 cup) fresh, long-life, liquid milk 

(2 prepacked slices) cheese 
 carton) yoghurt 
 custard  (icecream NOT in uded) 

evaporated m  

40g 
200g (1 small
250ml (1 cup ) cl
½ cup ilk

  
Meat, fish, poultry, eggs, nuts,  approx 100g meat eg 2 slices roast meat 5cm thick 

                                   2 small chops  (sausage NOT included) 
                                ½ cup cooked mince

           t,  2 chicken drumst k  
     ets 

sh  e  
t 

                       ned 
all eggs, 1/3 cu nds, 2 tablespoons peanut butter 

0.

    
                        ½ chicken breas

      6 crumbed nugg
ic s, 

approx 120 g fi
                              

g 2 ½ fish fingers
     1 large fish fille

tuna drai       
2 sm

     ½ cup 
p peanuts, almo
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hild Activity Inventory 

e are 8 question ou abou  your child’ a tivity 
fully and t

HELPP C
 
On this questionnaire ther s asking y t s c
patterns. Please read each item care ick Yes or No as a riate to you child.  For 

estions where you answer Yes
pprop r 

qu , you will also be asked to estimate the time spent doing a 
activity.   

 
              Yes  2 

verage for how long?    minutes 

 child watch TV or videos after school or in the evening of school 
            No  1 

         Yes  2

 average for how l        ------------------------------   minutes 

 child watch TV or videos on weekends?      No  1 
 Yes  2  
If yes, on average for how long in total over the weekend? -------------   minutes 

 child play video    No  1 
 Yes  2  
 

s, on average for how l -----------   minutes 

- in total over the weekend? utes 
 
ow does your child get to school?   1 

       By car   3 
       Bicycle  4  
 

o Walk   1 
    Bus/train  2  
       By car   3 
       Bicycle  4  
 
 
 

particular 
 
Does your child watch television or videos before school?      No  1
         
 
If yes, on a         ------------------------------
 
 
Does your
days?   
      

  
If yes, on ong?  
 
Does your   

 
Does your games?    

If ye
 

ong  – on weekdays?   --------

 -------------------   min

H     Walk  
   Bus/train  2  

 
How does your child get h me from school?     
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child engage in the following activities?  How much time (minutes) does your 
 
 On an average 

week day 
On an average 
weekend day 

Riding a bicycle   
Taking a walk   
Swimming   
Doing gymnastics or similar   
Dancing   
Playing team ball games   
Athletics   
Other ‘active’ play  (indoor or outdoor   
activities/playing, not involving 
sitting) 
- TOTAL 
(give 3 examples)  
–  
- 
- 
 
 
When your child is alone or not busy does he/she get bored (circle one)?  

m times       

s in each 
tionnaire pack to HELPP staff. 

0 – never   1 – almost never    2 - so e 3 – frequently     4- always
 
 
All Done! Thank you! 
 
Please check that you have completed all question
questionnaire and return the ques
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hild Body Image Scale 
ruby H, Paxton SJ. Development of the Clin Psychol 
002;41:185-203. (Body figures copyright 

    Study ID numb  
ge Interview 

tions in italics 

er 

bout how they eel about their body.   
to ask you some questions and et you to answe them by looking at these 

 

re some pictures of children about your age, can you pick the child that you 
 body is most like? 

e   

I Chosen  

u could choose a body, which of the pictures would you want your body to be like? 

MI Chosen  

way your body looks? 

If yes go to question 6)  
What do you like about your body? 
 
What don’t you like about your body? 
 
Are there any parts of your body you would like to change? 
No   
Yes  
If yes, what are they? 
Do you think your body is 
  Too thin 
  A little too thin 
  Just right 

C
T
2

Children's Body Im
H Truby 2002) 
er:   

age Scale. Brit J 

Child Body Ima
Interviewer ques
 
Form completed by interview
 
We are asking children a f
I’m going  g

H ealthy 
E ating and 
L ifestyle through 
P ositive 
P arenting r 

pictures.  I will write your answers dow
 
These a

n.

think your
 
Cod
 
BM
 
If yo
 
Code   
 
B
 
Are you happy about the 
 
No  
Yes  
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at 

 A little fatter 

 
Y
If yes, how did you do this?
 
N
Yes 
I

D r eople think you are 
Thin 

  Just 
 A little too fat 

fat 

eptions depending on interview responses 
You are: a) Happy with your body and don’t want to change it 

 c) You think you are too fat and would like to be thinner 

 agrees with interviewer comment:  Yes  
nses 

 
 

 A little too f
  Too fat 
 
Would you like to be 
  A little thinner 

   Stay the same
 
  Much fatter 
 
Have you ever tried to lose weight?      No  

es  
 

Have you ever tried to put on weight? 
o   

 
f yes, how did you do this? 

 
o othe p

  Too 
 A little too thin  

right 
 
  Too 
 
Interviewer confirms subject’s body perc
 
  b) You think you are too thin and would like to be fatter 
 
 
Subject
No   → reconfirm respo
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Satisfaction questionnaire 

HELPP Program Satisfaction Questionnaire 
 

This questionnaire will help us to evaluate and improve the HELPP program.  We are interested in 
your honest opinions about the services you have received, whether they are positive or negative.  
Please answer all the questions.  Responses are anonymous.  
 
I was in group A (PPP)  � or 
I was in group B (PPP & lifestyle sessions) � 
 
Circle the response that best describes how you honestly feel.   
 
1. How would you rate the quality of the service you and your child received during the program? 

 
 7 6 5 4 3 2 1 
 Excellent  Good  Fair  Poor 
 
2. Did you receive the type of help you wanted from the program? 
 
 1 2 3 4 5 6 7 
 No definitely not  No not really  Yes generally  Yes definitely  
 
3. How satisfied were you with the amount of help you and your child received during the program? 
 
 1 2 3 4 5 6 7 
 Quite dissatisfied  Dissatisfied  Satisfied  Very satisfied 
 
4.  What did you like most about the program? 
 
 

 
 
 
5.  What did you like least about the program? 
 
 

 
 
 
 
 
6.  Was there anything else that should have been included in the program? 
 
 

 
 
 
7. Has the program helped you make changes to your child’s eating and activity patterns? 
  
 7 6 5 4 3 2 1 
 Yes, it has helped  Yes, it has  No, it hasn't  No, it made 
    a great deal           helped somewhat   helped much                             things  

       worse 
 

Please see over page



 
 

sisted you with making changes to your child’s eating and activity 
patterns (may circle more than one)? 

PPP group sessions one sessions 

) 

) 

0. List 3 changes to your families eating and activity patterns your family has made as a result of 

1 you  family m anges over the next 6 to 12 months? 

______________ 

Lack of time  Family commitments  Work commitments  Illness 
Program too demanding     Program not meeting needs   

 Too many changes needed 
Didn’t know what I was meant to do   Other __________________ 

peat the HELPP program (circle)?        Yes /  No 

child's weight from any 

8. What program resources as

  PPP manual   Individual ph 

Lifestyle sessions (if applicable)   Lifestyle written information 
 
9. List 3 things you have learnt from the program that has assisted you with managing weight 

issues in children? 
a)  
 
b
 
c
 
1
the program? 
a)  
 
b) 
 
c)  
 

. What will help r aintain these ch1
 

2. Circle factors that prevented your attendance to program sessions (may circle more than one). 1
 

Transport  Family commitments  Work commitments  Illness 
Session times  Too many sessions   Sessions not meeting needs  
Other  _______________ Other ____

 
1
 

3. Circle factors preventing use of program material between sessions (may circle more than one) 

Not enough time between sessions   

 
14. If you were to seek help again for managing weight issues in children, would you  
re
 
15. Since beginning this program, have you sought further assistance for your 
other source? If so, please describe. 
 
 
 
16. Do you have any other comments about this program? 
 
 
 
 
THANK YOU 
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tions arising from this thesis 

Papers 

Golley RK

Appendix 6 Papers, abstracts and conference 

entapres

, Magarey A, Steinbeck K, Baur L & Daniels LA.  ‘Comparison of 

hildren enrolled in a weight management study’. International Journal 

of Obesity. Accepted September 2005 (2005IJO00150RR) (attached below). 

K

metabolic syndrome prevalence using six different definitions in overweight pre-

pubertal c

 

Gehling R , Magarey A & Daniels L.  ‘Food-based recommendations to reduce 

-focused fat intake: an evidence-based approach to the development of a family

child weight management programme’.  Journal of Paediatrics and Child Health, 

41; 112-118, 2005 (attached below). 

Abstracts 
Gehling R, Magarey A & Daniels L. ‘Cross-sectional analysis of cardiovascular 

t inte s from the "Childhood Obesity: From 

e pr entio " Zar 109, 

 

risk factor clustering in overweight children aged six to nine years prior to family-

focused weigh rvention’. Proceeding

Basic Knowledge to Effectiv ev n agoza, Spain, IJO 28(S3);S

2004.  

Gehling R, Magarey A & Daniels L.  ‘Theoretical model and preliminary 

evaluation of a family-focused child weight management program – The HELPP 

Effective prevention" Zaragoza, Spain, IJO 28(S3);S124, 2004. 

Golley RK

study’.  Proceedings from the "Childhood Obesity: From Basic Knowledge to 

Conference Presentations 

, Magarey AM, Baur LA, Steinbeck K, Daniels LA.  Effectiveness of a 

nth outcomes of the HELPP RCT.  Oral 21, 14th Annual Scientific 

Meeting ASSO, Adelaide, SA 2005 (Best student oral presentation).   

family-focused weight management program in 6-9 year old pre-pubertal children 

– 12-mo



 

 

Gehling R, Magarey A & Daniels L ‘Theoretical model and prelimin

 family-focused child weight management program –

ary evaluation 

of a  The HELPP study’.  

Poster 11, 13th Annual Scientific Meeting Australasian Society for the Study of 

Brisbane Qld 2004.   Obesity, 

 

Gehling R, Magarey A & Daniels A.  ‘Cardiovascular risk factor prevalence in pre

pubescent overweight children prior to family-focused weight intervention’.  Oral 

presentation  22

-

nd National Conference DAA.  Melbourne Vic 2004. 

 

Magarey A, Gehling R & Wood K.  ‘Assessing fat and food group intake in 5-10 

year old children’.  Poster 28 22nd National Conference DAA.  Vic 2004.  

 

Gehling R, Magarey AM & Daniels LA.  ‘Baseline description and cardiovascular 

 in pre-pubescent overweight children before family-focused weight risk factors

intervention’.  Oral 033 12th Annual Scientific Meeting Australasian Society for the 

Study of Obesity, Hunter Valley NSW 2003.   

 

Gehling R.  ‘Challenges and lessons learned from intervention studies in child 

obesity – The HELPP study’. Oral ACORN Symposium, 12th Annual Scientific 

eeting Australasian Society for the Study of Obesity, Hunter Valley NSW 2003.   M

 

Gehling R, Magarey A, Daniels L.  ‘An evidence-based approach to modifying 

children’s fat intake – what foods should we target?’  Poster 41 21st National 

Conference DAA.  Cairns Qld 2003.  

 

Gehling R, Magarey AM & Daniels LA. ‘Fat intake recommendations for children: 
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