“Improving Population Wide Implementation of a Healthy
Food Policy in Primary Schools”

Kathryn Louise Reilly BHSc (Nut & Diet)

(University of Newcastle)

A thesis submitted in fulfilment of the requirements for the
degree of Doctor of Philosophy in Behavioural Science

June 2018

This research was supported by an Australian Government
Research Training Program (RTP) Scholarship



STATEMENT OF ORIGINALITY

[ hereby certify that the work embodied in the thesis is my own work, conducted under

normal supervision.

The thesis contains published scholarly work of which I am a co-author. For each such
work a written statement, endorsed by the other authors, attesting to my contribution to

the joint work has been included.

This thesis contains no material which has been accepted for the award of any other
degree or diploma in any university or other tertiary institution and, to the best of my
knowledge and belief, contains no material previously published or written by another
person, except where due reference has been made in the text. [ give consent to the final
version of my thesis being made available worldwide when deposited in the University’s
Digital Repository, subject to the provisions of the Copyright Act 1968. I give consent to
this copy of my thesis, when deposited in the University Library, being made available for

loan and photocopying subject to the provisions of the Copyright Act 1968.



THESIS BY PUBLICATION

I hereby certify this thesis is submitted in the form of a series of published papers of
which [ am a joint author. I have included as part of the thesis a written statement from
each co-author; endorsed by the Faculty Assistant Dean (Research Training), attesting to
my contribution to the joint publications. The University of Newcastle Thesis by

Publication Guidelines are included in Appendix 1.1

Signed:

Name: Kathryn Louise Reilly
Date: 1stJune, 2018



COPYRIGHT PERMISSION

[ warrant that [ have obtained, where necessary, permission from the copyright owners
to use any of my own published work, (ie. journal publications) in which the copyright is

held by another party.

SUPERVISORS

Associate Professor Luke Wolfenden
Hunter New England Population Health
School of Health and Medicine

Faculty of Medicine and Public Health

University of Newcastle, Australia

Professor John Wiggers

Hunter New England Population Health
School of Health and Medicine

Faculty of Medicine and Public Health

University of Newcastle, Australia

Dr Serene Yoong

Hunter New England Population Health
School of Health and Medicine

Faculty of Medicine and Public Health

University of Newcastle, Australia

Dr Nicole Nathan

Hunter New England Population Health
School of Health and Medicine

Faculty of Medicine and Public Health

University of Newcastle, Australia



ACKNOWLEDGEMENTS

There are a number of people whom [ am extremely grateful for guiding and supporting

me through this PhD journey.

Firstly, my supervisors; Dr Nicole Nathan, Dr Serene Yoong, Professor John Wiggers and
Associate Professor Luke Wolfenden. All of you have been an amazing source of
knowledge, expertise and experience. | have thoroughly enjoyed working closely with
you and the mentorship you have provided has been invaluable. Nicole, you have been a
great support since I commenced working at Population Health and you have always
believed in me and encouraged me to strive to achieve more. If it wasn’t for you Nicole I
probably would never have embarked on this journey, you have always been my go-to-
person and for that a huge thank you for always being there. Serene, thank you for your
amazing knowledge and expertise and for continuing as a supervisor even when you had
your own growing family commitments along the way. John, you have been a great
mentor and supporter throughout my candidature. I have enjoyed being able to work
closely with you and learning from your invaluable experience and knowledge. I always
looked forward to my supervisors meetings and getting to hear your input. Luke, I could
not have asked for a better primary supervisor. You have guided and supported me from
day one and have always had your door open. I feel very fortunate to have shared in your
passion for research and public health and look forward to working with you in the future.
[ am extremely grateful to you all for making this experience not only one in which I
learned a great deal, but a challenge that I have thoroughly enjoyed both on a personal

and professional level.

Secondly, to the team of people who have helped me and my project along the way. To
the project team; Katie Robertson, Renee Reynolds, Melanie Sharp and Christophe
Lecathelinais, for your dedication, expertise and enthusiasm. It has been a great pleasure
working with you all, you consistently stepped up when needed and your passion and
hard work ensured ‘healthy food@school’ was a success! [ would also like to acknowledge
my PhD colleagues at Population Health; Tessa, Tameka and Kirsty, you have been a great
source of inspiration, support and friendship. Sharing this journey with you all has made
it much more achievable, enjoyable and fun! Many thanks also to Karen Gillham, Director
Health Promotion, for supporting me to take on this PhD and providing all the necessary

infrastructure and resources.



To my family; Mum and Dad, thank you for supporting and encouraging me throughout
this journey. You are always there to help out when needed and nothing is ever too much
to ask. To Richard, you have not been here for the whole journey however the support
and encouragement I have felt from you to get across the finish line has been amazing.
Thank you for being so thoughtful and considerate, your attitude towards life is truly an

inspiration and I love you deeply.

Lastly, to my three gorgeous children, Flynn, Marli and Hugo, thank you for your
continued patience and understanding when I have not always been able to do things
with you, take you somewhere or watch you play something. The biggest challenge for
me during this candidature has been juggling my time with you guys. I have felt copious
amounts of guilt over not spending enough time with you, or missing out on doing the
little things with you. I hope one day you can fully appreciate what it took for me to
achieve this and that it serves as some inspiration for all of you to achieve whatever it is

you want in life. [ love you dearly and can’t wait to spend more time with you.

vi



CONFLICT OF INTEREST STATEMENT

Kathryn Reilly reports no conflict of interest.

Vii



LIST OF PUBLICATIONS FROM THESIS CHAPTERS

This thesis is presented as a series of five papers. At the time of submission, all five of

these papers were either published or under editorial review in peer reviewed journals.

Table 1.1: Outline of Thesis Chapters and associated publications.

CHAPTER

Two

Three

Four

Five

Six

CHAPTER TITLE

Effectiveness of a multi-
component intervention to
enhance implementation
of a healthy canteen policy
in Australian primary
schools: a randomised
controlled trial.

Economic analysis of three
interventions of different
implementation intensity
of healthy school canteen
policies in Australia: costs
and incremental cost
effectiveness.

Validity of four different
measures to assess
compliance  of  school
canteen menus with a
State-based healthy
canteen policy.

Scale up of a multi-
strategic intervention to
increase implementation
of a school healthy canteen
policy
(healthyfood@school).

Assessing the potential
impact of a front-of-pack
nutritional rating system
on food availability in

school canteens: A
randomised controlled
trial.

RESEARCH PAPERS

Nathan N, Yoong SL, Sutherland R, Reilly K, Delaney
T, Janssen L, Robertson K, Reynolds R, Chai LK,
Lecathelinais, Wiggers ], Wolfenden L. Effectiveness
of a multicomponent intervention to enhance
implementation of a healthy canteen policy in
Australian primary schools: a randomised
controlled trial. International Journal of Behavioral
Nutrition and Physical Activity. 2016;13(1):106.

Reilly K, Reeves P, Deeming S, Yoong S, Wolfenden
L, Nathan N, Wiggers ]. Economic analysis of three
interventions of different implementation intensity
of healthy school canteen policies in Australia: costs
and incremental cost effectiveness. BMC Public
Health. 2018 Dec;18(1):378.

Reilly K, Nathan N, Wolfenden L, Wiggers ],
Sutherland R, Wyse R, Yoong S. Validity of four
different measures to assess compliance of school
canteen menus with a State-based healthy canteen
policy. Health Promotion Journal of Australia. 2017
Jan 11;27(3):215-21.

Reilly K, Nathan N, Wiggers ], Yoong S, Wolfenden L.
Scale up of a multi-strategic intervention to increase

implementation of a school healthy canteen policy.
BMC Public Health. 2018 .Dec;18(1):860.

Reilly K, Nathan N, Wu ], Delaney T, Wyse R,
Cobcroft M, Wiggers ], Sutherland R, Buffet K, Yoong
S, Wolfenden L. Assessing the potential impact of a
front-of-pack nutritional rating system on food
availability in school canteens: A randomised
controlled trial. Appetite. 2018 Feb 1;121:309-15.

viii



CO-AUTHOR STATEMENTS FOR CHAPTER 2

[ attest that Research Higher Degree candidate Kathryn Reilly contributed to the

paper/publication entitled:

Effectiveness of a multi-component intervention to enhance
implementation of a healthy canteen policy in Australian primary

schools: a randomised controlled trial.

By:

e Contributing to the research question

e Contributing to the research design

e Development of measures to be used

e Developing and delivering intervention delivery

e (Carrying out data collection

e Assisting in the analysis and interpretation of the data

e Assisting in the writing of the manuscript

FULL NAME OF CO-AUTHOR SIGNATURE OF CO-AUTHOR DATE
Nicole Nathan 17t April 2018
Sze Lin Yoong 10th May 2018
Rachel Sutherland 26 April 2018
Tessa Delaney 13th April 2018
Lisa Janssen 13th April 2018
Katie Robertson 12th April 2018
Renee Reynolds 13th April 2018
Li Kheng Chai 12t April 2018



Christophe Lecathelinais 12t April 2018

John Wiggers 17t April 2018

Luke Wolfenden 16t April 2018

Signature of Assistant Dean (Research Training (ADRT))
Full Name of ADRT: Robert Callister
Date: 15/05/18



CO-AUTHOR STATEMENTS FOR CHAPTER 3

[ attest that Research Higher Degree candidate Kathryn Reilly contributed to the

paper/publication entitled:

Economic analysis of three interventions of different intensity in
improving school implementation of a government healthy canteen

policy in Australia: costs, incremental and relative cost effectiveness.

By:

e Developing the research question

e Assisting the research design

e Development of measures to be used

e Assisting in development of measures to be used
e Overseeing data collection

e Assisting in interpretation of the data

e Leading the writing of the manuscript

FULL NAME OF CO-AUTHOR SIGNATURE OF CO-AUTHOR DATE
Penny Reeves 12th April 2018
Simon Deeming 2nd May 2018
Serene Yoong 10th May 2018
Nicole Nathan 13th April 2018
Luke Wolfenden 16t April 2018
John Wiggers 17t April 2018

Signature of Assistant Dean (Research Training (ADRT))
Full Name of ADRT: Robert Callister
Date: 15/05/18

Xi



CO-AUTHOR STATEMENTS FOR CHAPTER 4

[ attest that Research Higher Degree candidate Kathryn Reilly contributed to the

paper/publication entitled:

Validity of four different measures to assess compliance of school

canteen menus with a State-based healthy canteen policy.

By:

e Developing the research question

e Determining the research design

e Development of measures to be used

e Overseeing data collection

e Assisting in the analysis and interpretation of the data

e Leading the writing of the manuscript

FULL NAME OF CO-AUTHOR SIGNATURE OF CO-AUTHOR DATE
Nicole Nathan 17t April 2018
Luke Wolfenden 16t April 2018
John Wiggers 17t April 2018
Rachel Sutherland 26t April 2018
Rebecca Wyse 16t April 2018
Sze Lin Yoong 10th May 2018

Signature of Assistant Dean (Research Training (ADRT))
Full Name of ADRT: Robert Callister
Date: 15/05/18

Xii



CO-AUTHOR STATEMENTS FOR CHAPTER 5

[ attest that Research Higher Degree candidate Kathryn Reilly contributed to the

paper/publication entitled:

Scale up of a multi-strategic intervention to increase implementation of

a school healthy canteen policy.

By:

e Developing the research question

e Determining the research design

e Development of measures to be used

e Developing, delivering and overseeing intervention delivery
e Overseeing data collection

e Assisting in the analysis and interpretation of the data

e Leading the writing of the manuscript

FULL NAME OF CO-AUTHOR SIGNATURE OF CO-AUTHOR DATE
Nicole Nathan 17t April 2018
John Wiggers 17t April 2018
Sze Lin Yoong 10th May 2018
Luke Wolfenden 16t April 2018

Signature of Assistant Dean (Research Training (ADRT))
Full Name of ADRT: Robert Callister
Date: 15/05/18

Xiii



CO-AUTHOR STATEMENTS FOR CHAPTER 6

[ attest that Research Higher Degree candidate Kathryn Reilly contributed to the

paper/publication entitled:

Assessing the potential impact of a front-of-pack nutritional rating
system on food availability in school canteens: A randomised controlled

trial.

By:

e Developing the research question

e Determining the research design

e Development of measures to be used

e Developing, delivering and overseeing intervention delivery
e Overseeing data collection

e Assisting in the analysis and interpretation of the data

e Leading the writing of the manuscript

FULL NAME OF CO-AUTHOR SIGNATURE OF CO-AUTHOR DATE
Nicole Nathan 17t April 2018
Jason Wu 12th April 2018
Tessa Delaney 12th April 2018
Rebecca Wyse 16t April 2018
Megan Cobcroft 14t April 2018
John Wiggers 17t April 2018
Rachel Sutherland 26th April 2018

Xiv



Kym Buffet 2nd May 2018

Sze Lin Yoong 10th May 2018

Luke Wolfenden 16t April 2018

Signature of Assistant Dean (Research Training (ADRT))
Full Name of ADRT: Robert Callister
Date: 15/05/18

XV



ADDITIONAL PUBLICATIONS, PRESENTATIONS AND AWARDS
ASSOCIATED WITH THE THESIS

PUBLICATIONS

Reilly K, Nathan N, Grady A, Wu JHY, Wiggers |, Yoong S, Wolfenden L. Barriers to
implementation of a healthy canteen policy: A survey using the theoretical domains

framework. Health Promotion Journal of Australia. 2018 Nov. DOI: 10.1002 /hpja.218

Lee H, Hall A, Nathan N, Reilly KL, Seward K, Williams CM, et al. Mechanisms of
Implementing public health interventions: a pooled causal mediation analysis of

randomised trials. Implementation Science. 2018;13(1):42.

Wolfenden L, Nathan N, Janssen LM, Wiggers ], Reilly K, Delaney T, et al. Multi-strategic
intervention to enhance implementation of healthy canteen policy: a randomised

controlled trial. Implement Science. 2017 Dec;12(1):6.

Yoong SL, Nathan N, Wolfenden L, Wiggers ], Reilly K, Oldmeadow C, et al. CAFE: a
multicomponent audit and feedback intervention to improve implementation of healthy
food policy in primary school canteens: a randomised controlled trial. International

Journal of Behavioral Nutrition and Physical Activity. 2016 Dec;13(1):126.

Williams CM, Nathan N, Yoong SL, Delaney T, Wiggers |, Preece S, Lubans N, Sutherland R,
Pinfold JA, Smith K, Small T, Reilly K, Wyse R, Wolfenden L. CAFE - a multi-component
audit and feedback intervention to improve implementation of healthy food policy in
primary school canteens: design of a randomised controlled trial. BM] Open 5(6):

e006969 (June 2015)

Wolfenden L, Nathan N, Williams CM, Delaney T, Reilly K, Freund M, Gillham K,
Sutherland R, Bell AC, Campbell E, Yoong SL, Wyse R, Janssen L, Preece S, Asmar M,
Wiggers ]J. A randomised controlled trial of an intervention to increase the
implementation of a healthy canteen policy in Australian primary schools: study protocol.

Implementation Science. 2014, 9:147 doi:10.1186/s13012-014-0147-3

XVi



PRESENTATIONS

International Society of Behavioral Nutrition and Physical Activity 2018 Annual
Meeting June 2018 Hong Kong.

Accepted Oral Presentation: Assessing the potential impact of a front-of-pack
nutritional rating system on food availability in school canteens: A randomised

controlled trial.

International Society of Behavioral Nutrition and Physical Activity 2018 Annual
Meeting June 2018 Hong Kong.
Accepted Oral Presentation: Validity of various measures to assess compliance of

school canteen menus.

2017 Annual Hunter Cancer Research Symposium Nov 2017, Newcastle, NSW.
Accepted Oral Presentation: Scale up of a multi-strategic intervention to increase

implementation of a mandatory state-based healthy canteen policy.

NSW Rural Health & Research Congress Sept 2017 Wagga Wagga, NSW.
Accepted Oral Presentation: Scale up of a multi-strategic intervention to increase
implementation of a mandatory state-based healthy canteen policy across both urban

and rural schools.

International Society of Behavioral Nutrition and Physical Activity 2017 Annual
Meeting June 2017 Victoria, Canada.
Accepted Oral Presentation: Comparative cost-effectiveness of interventions to

improve school implementation of a healthy canteen policy.
International Society of Behavioral Nutrition and Physical Activity 2017 Annual
Meeting June 2017 Victoria, Canada.

Accepted Poster presentation: Scale up of a multi-strategic intervention to increase

implementation of a mandatory state-based healthy canteen policy.

World Congress on Public Health 3-7 April 2017 Melbourne, Australia.

XVil



Oral Presentation: Comparative Cost-effectiveness of Interventions to Improve School

Canteen Implementation of a Healthy Canteen Policy.

3rd Biennial Australasian Implementation Conference 2016 Melbourne, Australia.
Oral Presentation: Validity of four different measures to assess compliance of school

canteen menus with a State-based healthy canteen policy.

XVili



AWARDS

1 2018 Jennie Thomas Research Travel Grant $9300.00

2 2017 HNE High Value Health Care Awards (Prevention) - ‘healthy food@school’

program

3 Finalist 2017 NSW Health Awards - ‘Keeping people healthy’ category.

4  Finalist 2017 NSW Premier’s Awards - ‘Tackling Childhood Obesity’.

5 Hunter Cancer Research Alliance 2018 Implementation Science HDR Student Award

$5000.00

6 Priority Research Centre for Health Behaviour. 2017 Project Grant $4930.00

XiX



TABLE OF CONTENTS

Statement of
originality
Thesis by Publication

Copyright Permission iv
Supervisors iv
Acknowledgements \
Conflict of Interest vii
List of Publications from Thesis Chapters viii
Co-author Statements ix
Additional Publications, Presentations and Awards associated with the Thesis XVi
Table of Contents Xix
List of Tables XXVi
List of Figures XXViii
List of Appendices XXiX
Abstract XXXii
Contribution XXXiV
Statement
CHAPTER 1: THESIS INTRODUCTION
Chapter Overview 1

Burden of disease: overweight and obesity 2

Prevalence of overweight and obesity 3

Poor diet is a key driver of excessive weight gain in 4

children

Overview of dietary guidelines for good health in 5

children

Children do not meet recommendations from dietary 7

guidelines

School-based interventions are effective in improving 9

child diet

School healthy eating policies are a recommended 35

childhood obesity prevention strategy

XX



Schools often do not implement evidence based 36
nutrition policies
Barriers to school implementation of evidence based 37
healthy canteen policies
Effectiveness of strategies to increase school’s 38
implementation of a healthy canteen policy
Implementation of healthy canteen interventions at 44
scale
Theories and frameworks to help guide program design 49
for implementation scale
Conclusions and 52
Aims
Chapter 2: Effectiveness of a multi-component 52
intervention to enhance implementation of a healthy
canteen policy in Australian primary schools: a
randomised controlled trial
Chapter 3: Economic analysis of three interventions of 53
different intensity in improving school implementation of
a Government healthy canteen policy in Australia: cost,
incremental and relative cost effectiveness
Chapter 4: Validity of four different measures in 53
assessing school canteen menu compliance with a state-
based healthy canteen policy
Chapter 5: Scale-up of a multi-strategic intervention to 53
increase implementation of a school heathy canteen
policy: findings of an intervention trial
Chapter 6: Assessing the potential impact of a front-of- 54
pack nutritional rating system on food availability in
school canteens: a randomsied controlled trial
Chapter 7: A summary of findings, future directions and 54
policy, practice and research
Thesis Structure 54
References 57
CHAPTER 2: EFFECTIVENESS OF A MULTI-COMPONENT INTERVENTION 63
TO ENHANCE IMPLEMENTATION OF A HEALTHY CANTEEN POLICY IN
AUSTRALIAN PRIMARY SCHOOLS: A RANDOMISED CONTROLLED TRIAL
Abstract 64
Background 66
Methods 67

XXi



Design and setting 67
Participants 68
Randomisation, recruitment and allocation 70
Multi-component implementation intervention 70
Data collection and measures 72
Sample size and power 73
Analyses 74
Results 74
Primary trial outcomes 77
Delivery of the multi-strategy intervention 77
Discussion 79
Conclusion 81
References 82
CHAPTER 3: ECONOMIC ANALYSIS OF THREE INTERVENTIONS OF 85
DIFFERENT INTENSITY IN IMPROVING SCHOOL IMPLEMENTATION OF A
GOVERNMENT HEALTHY CANTEEN POLICY IN AUSTRALIA: COST,
INCREMENTAL AND RELATIVE COST EFFECTIVENESS
Abstract 86
Background 87
Methods 89
Study design 89
Context 89
Trial design and setting 90
Participants and recruitment 90
Implementation interventions and outcomes 90
Trial outcome data collection procedures and measures 95
Cost data collection procedures and measures 96
Analyses 97
Results 98
Trial effectiveness 98
Within-trial cost and cost effectiveness 100
Sensitivity analysis 101
Relative cost effectiveness of interventions 101
Discussion 102

XXil



Conclusion 104
References 105
CHAPTER 4: VALIDITY OF FOUR DIFFERENT MEASURES IN ASSESSING 107
SCHOOL CANTEEN MENU COMPLIANCE WITH A STATE-BASED HEALTHY
CANTEEN POLICY
Abstract 108
Introduction 109
Methods 112
Design and setting 112
Participants 112
Data collection procedures 112
Measures 113
School characteristics 113
Canteen compliance with healthy canteen policy 113
Menu audits 113
Analysis 116
Results 117
Discussion 122
Conclusion 123
References 124
CHAPTER 5: SCALE UP OF A MULTI-STRATEGIC INTERVENTION TO 127
INCREASE IMPLEMENTATION OF A SCHOOL HEALTHY CANTEEN POLICY:
FINDINGS OF AN INTERVENTION TRIAL
Abstract 128
Introduction 130
Measures 132
Design and setting 132
Sample 133
Recruitment 133
Multi-component implementation intervention 133
Data collection and measures 135
Outcomes 136
Analyses 138

XXili



Results 139
Participants and characteristics 139
Primary trial outcome 141
Secondary outcomes 142
Process evaluation 144
Exposure to other nutrition interventions 145
Discussion 145
Conclusion 147
References 148
CHAPTER 6: ASSESSING THE POTENTIAL IMPACT OF A FRONT-OF-PACK 152
NUTRITIONAL RATING SYSTEM ON FOOD AVAILABILITY IN SCHOOL
CANTEENS: A RANDOMISED CONTROLLED TRIAL
Abstract 153
Background 154
Methods 155
Context 155
Design and setting 156
Sample and recruitment 156
Randomisation 156
Intervention 157
Data collection and measures 158
Analyses 159
Results 160
School and canteen characteristics 160
Primary outcome 162
Awareness of and attitudes toward using the nutritional 162
rating system in decisions regarding canteen food
availability
Perceived barriers to use of the Health Star Rating 164
System in canteens
Discussion 164
Conclusion 167
References 168

XXIV



CHAPTER 7: A SUMMARY OF THE FINDINGS AND FUTURE DIRECTIONS
FOR POLICY, PRACTICE AND RESEARCH

171

A summary of findings and future directions for policy, practice and research

Thesis findings

Significance

Strengths

Chapter 1: Thesis Introduction

Chapter 2: Effectiveness of a multicomponent
intervention to enhance implementation of a healthy
canteen policy in Australian primary schools: a
randomized controlled trial

Chapter 3: Economic analysis of three interventions of
different implementation intensity of healthy school
canteen policies in Australia: costs and incremental cost
effectiveness

Chapter 4: Validity of four different measures to assess
compliance of school canteen menus with a State-based
healthy canteen policy

Chapter 5: Scale up of a multi-strategic intervention to
increase implementation of a school healthy canteen
policy: healthy food@school

Chapter 6: Assessing the potential impact of a front-of-
pack nutritional rating system on food availability in
school canteens: A randomised controlled trial

Limitations and opportunities for future research

i) Identification of specific strategies that increase
implementation of healthy food availability policies
a) Mediation Analysis

b) Trial designs: Factorial Designs

ii) Cost-effectiveness of implementation support
strategies delivered at scale: including opportunity costs
iii) Identification of specific strategies that sustain
implementation of healthy food availability policies

Implications for policy and practice

Recommendations

Conclusions

References

XXV

171
173
173

174

176

177

178

179

181
182
183
183

184

186

187

188

192
193
195
196



LIST OF TABLES

Table 1.1: Outline of Thesis Chapters and associated publications

Table 1.2: Australian recommended serves of vegetables and legumes/beans
per day
Table 1.3: Australian recommended serves of fruit per day

Table 1.4: Systematic Review evidence of the effectiveness of school healthy
eating policies and practices

Table 1.5: School based strategies to improve implementation of food
availability policies

Table 1.6: Evidence of interventions at scale (>50 schools) in the school setting
targeting healthy eating

Table 1.7: Thesis Chapters

Table 2.1: Classification and examples of Red, Amber and Green items based on
“Fresh Tastes @ School”
Table 2.2: The occasional food criteria for determining if a food is red

Table 2.3: Baseline characteristics of participating schools by group
Table 2.4: Summary of strategies and costs for the three trials
Table 2.5: Extent of delivery of multi-strategy intervention

Table 3.1: Summary of strategies and costs for the three trials

Table 3.2: Intention to treat analysis of the three trials primary outcomes
(composite): overall compliance
Table 4.1: Descriptive statistics of study sample

Table 4.2: Percentage agreement, sensitivity, specificity, positive predictive
values, negative predictive values, kappa in canteen menu compliance based on
FT@S guidelines

Table 4.3: Direct cost per measure of compliance per school

Table 5.1: Baseline characteristics of eligible schools

Table 5.2: Primary outcome: implementation

Table 5.3: Secondary outcomes: reach and adoption

Table 5.4: Secondary outcomes: maintenance

Table 5.5: Number of schools receiving implementation strategies
Table 6.1: Baseline characteristics of participating schools

Table 6.2: Availability of food and beverage products

Table 6.3: Canteen managers who had heard of the Health Star Rating:
Awareness of and attitudes toward using the Health Star Rating system in
decisions regarding canteen food availability

XXVi

viii

10

40

45

55
69

69
77
78
79
91
99

118
119

121
140
141
143
144
145
161
163
164



LIST OF FIGURES

Figure 1.1

Figure 2.1: CONSORT flow chart describing progress of participants through the
study
Figure 3.1: Incremental cost effectiveness ratios for the three trials

Figure 3.2: Sensitivity analysis for high intensity and medium intensity
interventions

Figure 3.3: Indirect comparison between high intensity intervention and
medium intensity intervention

Figure 6.1: CONSORT flow chart describing progress of participants through the
study

XXVii

76

100
101

102

160



LIST OF APPENDICES

1.1 Thesis by Publication information Sheet iii

2.1 Ethics Variation Approval 68
2.2 Trial Registration 68
2.3 Fresh Tastes@School Canteen Manu Planning Guide 68
2.4 Theoretical Domains and Constructs 70
2.5 Sample Canteen Manager Training — Registration Flyer 71
2.6 Sample Canteen Manager Training — Registration Letter 71
2.7 Canteen Manager Training Agenda 71
2.8 Canteen Manager Training Presentation 71
2.9 Sample Canteen Manager Training Evaluation Form 71
2.10 Action Plan Template 71
2.11 Canteen Manager Training Resource List 71
2.12 Sample Canteen Menu 71
2.13 Sample Canteen Recipe Card 71
2.14 SMS Text Communication Support Schedule 71
2.15 Menu Feedback Template 72
2.16 Sample Recognition Letter 72
2.17 Menu Assessment Tool 73
2.18 Canteen Observational Tool 73
2.19 Example of Intervention Project Records 73
3.1 Sample LLW@S Action Plan 89
3.2 Fresh Tastes@School Canteen Manu Planning Guide 89
3.3 Wolfenden et al Implementation Science 2017 95
3.4 Yoong et al International Journal of behavioral Nutrition and Physical Activity 95
2016

3.5 Menu Assessment Protocol 95
3.6 Example Project Records of Intervention Costs 96
4.1 Sample Fresh Tastes@School Ready Reckoner 110
4.2 Occasional Food Criteria Table 110

XXVili



4.3 Principal Information Letter

4.4 Canteen Manager Information Statement

4.5 Principal Survey

4.6 Canteen Manager Survey

4.7 Comprehensive Menu Assessment Protocol

4.8 Standard Additional Information Template

4.9 Quick Menu Audit Assumptions Guide

4.10 Sample Colour Coded Menu

5.1 Ethics Variation Approval 05112015

5.2 Ethics Variation Approval 08022016

5.3 Ethics Variation Approval 22022016

5.4 Principal Information Statement

5.5 Canteen Manager Information Statement

5.6 Sample Online Canteen Product Database

5.7 Sample canteen Manager Training — Registration Flyer
5.8 Sample Canteen Manager Training — Registration Letter
5.9 Action Plan Template

5.10 Training Workshop Agenda

5.11 Canteen Manager Training Presentation — Fresh Tastes@School
5.12 Canteen Manager Training Presentation — Making a healthy profit
5.13 Training Workshop Resource Contents Page

5.14 Sample Canteen Recipe Card

5.15 Sample Canteen Menu

5.16 Resource Common canteen Drinks

5.17 Small Schools Resource

5.18 Sample Recognition Letter

5.19 Sample Menu Feedback Report

5.20 Principal Baseline Survey

5.21 Principal Follow-up CATI Script

5.22 Canteen Manager Baseline Survey

5.23 Canteen Manager Follow-up CATI Script

XXiX

112
112
113
113
113
114
114
116
132
132
132
133
133
134
134
134
134
134
134
134
135
135
135
135
135
135
135
135
135
135
135



5.24 RE-AIM Framework

5.25 Menu Assessment Protocol

5.26 Example of Intervention Project Records
5.27 Sample Training Workshop Evaluation Form
6.1 Ethics Variation Approval

6.2 Principal baseline Survey

6.3 Canteen Manager Baseline Survey

6.4 Sample Foodswitch Online Database

7.1 Hopin et al Implementation Science 2018

XXX

136
136
138
138
155
156
156
158
185



ABSTRACT

BACKGROUND AND AIMS

Nutrition risk factors are the leading cause of the global disease burden. To reduce this
burden, the World Health Organization recommends the population-wide
implementation of policies to improve the relative availability of healthy foods at schools.
To ensure the potential benefits of school healthy eating policies are realised,
identification of strategies that are effective in improving implementation of healthy
school canteen or nutrition policies is required. While a number of relevant theories and
frameworks exist to guide efforts to implement effective interventions at scale, at present,
the evidence base regarding the impact of strategies to increase school implementation
of healthy eating policies is limited. This thesis sought to address a number of evidence
gaps to better guide efforts to improve the implementation of school nutrition policies.

Specifically it aimed to:

e Assess the effectiveness of a theoretically designed multi-strategy intervention in
increasing the implementation of a healthy canteen policy in Australian primary

schools.

e Evaluate the most effective and cost-effective means of implementing a healthy
school canteen policy through pooling data from three random controlled trials

(RCTs) of implementation interventions.

e Describe the validity of four methods of assessing school menu compliance with
canteen policies and report the direct cost and time to administer each. Such
information is required to support rigorous research in the field and facilitate

implementation monitoring.

e Assess the effectiveness of an intervention to support implementation, at scale, of a

healthy canteen policy in Australian primary schools.

e Assess the potential impact of front-of-pack labelling on canteen manager’s

intentions regarding products they would make available for sale in their canteen.
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e Provide recommendations for future research and practice regarding increasing the

implementation of healthy canteen policies in primary schools.

RESULTS

A small randomised control trial with 53 schools found that a multi-strategic
intervention involving training, performance monitoring and feedback, telephone and
text messaging support can improve schools’ implementation of a healthy school canteen
policy (intervention vs comparison: RR 4.29; 95% CI 1.04-17.68, p=0.02). An economic
evaluation of three RCTs of different implementation interventions of various intensity
levels, identified that both ‘medium’ and ‘high’ intensity interventions were potentially
more cost-effective in supporting schools to improve implementation of a healthy
canteen policy than a ‘low’ intensity approach. The thesis demonstrated that a quick
menu audit represents an inexpensive pragmatic and valid method to assess healthy
canteen policy implementation on a large scale. Using this quick menu audit approach the
thesis found that the effectiveness of a multi-strategic implementation intervention can
be maintained when delivered at scale across an entire region covering over 150 schools
(baseline vs follow-up: OR 2.7; 95% CI 1.6-4.7, p<0.001). Finally, through an additional
RCT, the thesis found that the inclusion of product nutritional rating information has the
potential to improve the availability of ‘healthier’ items on canteen menus and contribute

to improving implementation of a healthy canteen policy.

CONCLUSION

This thesis provides a comprehensive suite of implementation-focused research on
improving implementation of a state based healthy canteen policy with the aim of
reducing childhood obesity. Furthermore, it provides a framework of implementation

strategies proven to improve policy implementation at a population level.
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CONTRIBUTION STATEMENT

[ was the sole PhD student on this study and was intricately involved in all aspects of the
study conceptualization, design, development, implementation, and evaluation. I was the
contact person for schools, principals and canteen managers throughout the study and
was responsible for managing all enquiries. A summary of the various contributions I

made to the studies reported in this thesis is provided below.

PROGRAM DESIGN AND DEVELOPMENT

I took a lead role in program design and development and was responsible for a team of
staff involved in the implementation of the ‘healthy food@school’ trial. With guidance
from my supervisors, I led the development of the ‘healthy food@school’ trial. This
required the creation of a range of program components and resources. The trial
included: the development and delivery of canteen manager training workshops,
development of tools and resources for canteen managers, development of SMS text
messaging schedule, development and maintenance of an online canteen product
database, development of a menu feedback report, and a suite of resources designed to

monitor the implementation of the trial.

ETHICS APPROVAL AND CLINICAL TRIAL REGISTRY

[ was responsible for correspondence with the Hunter New England Local Health District
Human Research Ethics Committee (06/07/26/4.04), the University of Newecastle’s
Human Research Ethics Committee (H-2008-0343), the NSW Department of Education
State Education Research Applications Process (SERAP) and the relevant Catholic School
Offices’ Ethics Committees, including drafting applications and addressing feedback from
committees. I was responsible for completing all ethics forms, designing the program

recruitment material and developing the information statements.

STUDY MEASURES

In consultation with my supervisors, [ selected the menu and survey assessments for this
study. I developed and validated the quick menu audit tool and developed the canteen

manager and principal survey items.
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DATA COLLECTION, ENTRY, AND MANAGEMENT

[ was responsible for planning and coordinating the data collection procedure for menu
audits and the canteen manager and principal Computer Assisted Telephone Interviews
(CATI). This involved developing the training protocols and training a team of Dietitians
at three time points to collect canteen menus, conduct menu audits and generate
feedback reports. I managed two dietitians and a project officer assisting with aspects of
the data management. I also trained CATI staff and coordinated the canteen manager and
principal CATIs over two time points. Data collection was undertaken over an 18-month

period on three separate occasions.

PROGRAM IMPLEMENTATION

With support from my supervisors and the project team, I oversaw the implementation
of the ‘healthy food@school’ intervention. I was responsible for managing the intervention

delivery.

DATA CLEANING AND ANALYSIS

In correspondence with my supervisors, the methods of statistical analysis were decided
upon and I led the data analysis process. I was also responsible for interpreting the results

and presenting the data in either text, table or figure formats.

PRESENTATION OF STUDY RESULTS

During my candidature, the results of the research have been presented at four
international and three national conferences. In 2017, the ‘healthy food @school’ program
was awarded the 2017 Hunter New England High Value Health Care Awards
(Prevention), was a finalist in the 2017 NSW Health Awards - ‘Keeping People Healthy’
category and a finalist in the 2017 NSW Premier’s Awards - “Tackling Childhood Obesity’.
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