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ABSTRACT

Introduction

Living in a community with adequate availability of nutritious food, and the capacity to
access and utilise it, are key food security determinants (FSD). However, inequities
relating to these determinants exist between regional and remote Western Australian
(WA) communities, particularly regarding fruit and vegetables (F&V). This negatively
impacts vulnerable populations, especially children. In order to understand
determinants, prevalence and predictors of F&V and food security (FS), three concepts
were explored in this PhD; (1) F&V consumption among regional and remote WA
children (including determinants of F&V consumption, quantities, types, varieties of
F&V consumed); (2) FS among regional and remote WA children (children’s FSD,
prevalence of child food insecurity (FI) and socio-demographic predictors of FI); and
(3) the relationship between FSD and F&V consumption among regional and remote
WA children (FSD predictors of F&V consumption).

Methods

This mixed-methods study included semi-structured interviews with 20 key informants,
to explore determinants of F&V consumption and FS among regional and remote WA
children. Cross-sectional surveys were completed by caregiver-child dyads (n = 256), to
understand children’s F&V consumption behaviours, determine child FI prevalence and
assess whether FSD predicted adequate F&V consumption. Twenty-four hour food
diaries measured F&V amounts and varieties consumed. Data analyses were conducted
using IBM SPSS (version 23), Microsoft Excel and QSR NVivo (version 10).

Results

The determinants of children’s F&V consumption were explored using an Ecological
Model of Health Behaviour. F&V quantities, types and varieties consumed were then
quantified; more children achieved adequate fruit serves (65.8%) than vegetable serves
(15.4%). Quantities consumed did not differ between regional and remote locations,
however, F&V types and varieties consumed did. The FSD across food availability,
access and utilisation dimensions were examined, illuminating inequities relating to
food supply, social support and nutrition education. The calculation of prevalence and
socio-demographic predictors of child FI revealed that one in five children were FlI;
family receipt of government income support (p = 0.022) and residency in a location of
‘Medium disadvantage’ (p = 0.023) predicted child FI. Subsequently, the association



between FSD and adequate fruit intake among WA children was examined. After
controlling for socio-demographic predictors, no determinants were significantly
associated with fruit intake. However, FSD were associated with vegetable
consumption; varieties and types of vegetables consumed (p = 0.007), health message
promotion (p = 0.017), location of food outlets (p = 0.027) and price (p = 0.043)
significantly predicted adequate vegetable consumption.

Conclusion

This study contributed a greater understanding of the complex, interwoven factors that
influence FS among regional and remote WA children, namely food availability, access,
utilisation, and the impact on F&V consumption. Findings provide a basis for advocacy
to improve inequities across WA, relating to food supply, social support and nutrition
education. It also provides focus for health promotion practitioners who work with
target groups affected by FI, to customise strategies to improve F&V consumption

based on FSD, and has identified valuable future research pathways.



ACKNOWLEDGEMENTS

I would like to start by acknowledging my incredible, multidisciplinary supervisory
team. There is no way | would have firstly undertaken a PhD, and secondly completed
it, if it were not for your unwavering encouragement, guidance and faith in me. To have
a group of professionals with such varied yet harmonious skill sets is a true gift for a
PhD student and | feel extremely lucky to have had such a brilliant team by my side

riding this PhD rollercoaster!

I was privileged to have Professor Amanda Devine as my Principal Supervisor.
Amanda, you have been such a significant part of my life since my undergraduate
studies began at Edith Cowan University in 2004. Your mentorship, guidance, attention
to detail and efforts to push me outside of my comfort zone has absolutely moulded me
into the person | am today. | am especially grateful for the vision, experience and skills

you have shared with me over the past 13 years.

I am so grateful to have had Jill Darby as an Associate Supervisor and mentor, also
since my undergraduate days. Jill, you continuously supported me during this PhD and
always provided such logical, considered and practical advice. | am particularly
thankful for your expertise in practice; many of the recommendations arising from this

research were underpinned by discussions with you.

| am so appreciative of the contribution Dr Christina Davies has made to this project, as
an Associate Supervisor and mentor. Christina, your substantial experience across all
aspects of mixed-methods research and publishing meant you gave me such critical, in-
depth guidance every step of the way. Both being ENTJ’s (according to Myers Briggs
personality profiling) made this an impassioned, thought-provoking experience!
Working with you always made me want to extend myself that extra bit further. Your
generous provision of time - particularly after hours and on weekends - and your joy

expressed when | achieved each milestone, was absolutely cherished.

I would like to sincerely thank my Associate Supervisor Dr Johnny Lo. Statistics was
the most intellectually challenging aspect of this PhD for me. Yet, you made it that bit
easier to tackle with your clear guidance, support and patience. For me to actually enjoy

statistics by the end of this PhD is absolutely a credit to you and testament to your



ability to inspire and build confidence within your students. Thank you for your time,

humour and playing such a critical part in this journey.

| would like to extend my thanks to the Graduate Research School (GRS), in particular
to Tash Ayers and Kathryn France. Your respective expertise and ‘lived experience’ in
quantitative and qualitative research made the GRS research workshops relevant,
practical and enjoyable. The GRS resources available to Higher Degrees by Research
students are of excellent quality and | referred back to them numerous times for

guidance throughout this Higher Degree.

| am grateful to have been a recipient of a Healthway Health Promotion Research
Training Scholarship for the last two years of this project. To have full-time capacity to
think, write and manage this significant project full-time, rather than at night and on
weekends, was an incredible gift. | am certain the quality of this research is significantly

higher as a result of the time afforded by this scholarship.

Thank you to my family; Brendan, Carmen and Alex McFaull, for their support during
this PhD. Mum and dad, thank you for giving me the personality traits of compassion,
drive and a ‘never give up’ attitude. These were essential characteristics to propel me
through. A special thanks also mum for the artistic guidance on the infographics. To my
in-laws, Mike and Marjolijn Godrich: thank you for always showing an interest in my
work and for the numerous coffees and delicious meals. In particular, thank you for
expressing your excitement when | reached each goal along the way.

| would never have finished this PhD if it were not for the support of my incredible
husband, Luke. Thank you for your enduring patience all of the times I said “I’ve just
got a little bit more work to do” and for being so tolerant when that almost always
turned out to be hours more work to do. You listened, you encouraged, and you never

let me lose sight of the ‘end goal’ this is all leading towards.

Finally, I would like to dedicate this thesis to the numerous children who captured my

heart when | worked as a public health nutritionist in regional and remote communities
across WA. You were the inspiration and reason why | started this journey almost eight
years ago and the reason why | finished it. | hope the outcomes of this study help, even

just a little bit, to make living a healthy life more achievable for you in the future.

Vi



LIST OF PUBLICATIONS INCLUDED IN THE THESIS

Journal articles

1.

Godrich, S.L., Davies, C.R., Darby, J., Devine, A. (2016). Which ecological
determinants influence Australian children’s fruit and vegetable consumption?
Health Promotion International, 1-10. doi: 10.1093/heapro/daw063.

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2017). Are regional
and remote Western Australian children eating for good health? An investigation
into fruit and vegetable consumption. Health Promotion Journal of Australia.
doi: 10.1071/HE16090.

Godrich, S.L., Davies, C.R., Darby, J., Devine, A. (2017). What are the
determinants of food security among regional and remote Western Australian
children? Australian and New Zealand Journal of Public Health. doi:
10.1111/1753-6405.12636.

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2016). Prevalence
and socio-demographic predictors of food insecurity among regional and remote
Western Australian children. Manuscript under review (Australian and New
Zealand Journal of Public Health).

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2016). Do food
security determinants predict adequate fruit consumption among regional and
remote Western Australian children? Manuscript in preparation.

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2017). Which food
security determinants predict adequate vegetable consumption among rural
Western Australian children? International Journal of Environmental Research
and Public Health, 14 (40), 1-15. doi:10.3390/ijerph14010040.

vii



Conference presentations

1.

viii

Godrich, S., Darby, J., Davies, C., Devine, A. (2014, July). What are the
barriers and enablers to fruit and vegetable consumption among children in
regional and remote Western Australia? Paper accepted for oral presentation at
the Aboriginal Health Conference, Perth, Western Australia.

Godrich, S., Darby, J., Davies, C., Devine, A. (2015, May). Key informant
perceptions of factors that prevent or facilitate children’s fruit and vegetable
intake in regional and remote Western Australia. Paper accepted for oral
presentation at the 13th National Rural Health Conference, Darwin, Northern
Territory.

Godrich, S., Davies, C., Darby, J., Devine, A. (2016, May). Investigating
individual and interpersonal determinants of fruit and vegetable consumption
among regional and remote WA children. Paper accepted for poster presentation
at the Dietitians Association of Australia 33rd National Conference, Melbourne,
Victoria.

Godrich, S., Davies, C., Darby, J., Devine, A. (2016, June). Community
informant strategies to increase fruit and vegetable consumption among regional
and remote WA children. Paper accepted for oral presentation at the 23rd
National Australian Health Promotion Association Conference, Perth, Western
Australia.

Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, June). Stories
behind the statistics: an ecological mixed-methods investigation into drivers of
WA children’s fruit and vegetable consumption. Paper accepted for oral
presentation at the 23rd National Australian Health Promotion Association
Conference, Perth, Western Australia.

Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Using
mixed-methods to create a picture of food security among Western Australian
children. Paper accepted for poster presentation, World Nutrition Congress,
Cape Town, South Africa.

Godrich, S, Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). Which food
security determinants are associated with remoteness in Western Australia?
Paper accepted for oral presentation at the International Conference on Public
Health, Colombo, Sri Lanka.



8. Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). How do
social and economic factors influence fruit and vegetable consumption amongst
regional and remote Western Australian children? Paper accepted for oral
presentation at the International Conference on Public Health, Colombo, Sri
Lanka.

9. Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, September). Are
knowledge and preferences associated with adequate child fruit and vegetable
consumption? Paper accepted for oral presentation, Public Health Association of
Australia 44th Annual Conference and 20th Chronic Diseases Network
Conference, Alice Springs, Northern Territory.

10.  Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Top
fruit and vegetable messages recalled in regional and remote Western Australia.
Paper accepted for poster presentation, Public Health Association of Australia
44th Annual Conference and 20th Chronic Diseases Network Conference, Alice

Springs, Northern Territory.

Permission Statement
I warrant that [ have obtained, where necessary, permission from the copyright owners
to use any third party copyright material reproduced in the thesis (e.g. questionnaires,
artwork, unpublished letters), or to use any of my own published work (e.g. journal

articles) in which the copyright is held by another party (e.g. publisher, co-author).

Signed:

Stephanie Louise Godrich



STATEMENT OF CONTRIBUTION OF OTHERS

I, Stephanie Louise Godrich, under the guidance of Principal Supervisor Professor
Amanda Devine and Associate Supervisors Dr Christina Davies, Jill Darby and Dr
Johnny Lo, wrote this thesis. Together with my supervisors, | conceptualised this study,
developed the quantitative data collection instruments (child survey, caregiver survey),
some questions of which were based on previous literature, and developed the
qualitative data collection instrument (semi-structured interview guide). | collected and
entered the data for quantitative and qualitative data streams, with the exception of 24-
hour food diaries, which were entered by Tristan Schwartzkopff, data entry assistant. |
was responsible for data cleaning, management and analysis of both qualitative and
quantitative data, under the guidance of my supervisors. Data analysis strategies
employed for each manuscript included in this thesis were decided upon and agreed by
all team members. | was the lead author on all six manuscripts included within this

Thesis with Publication.

During this study, | was supported by a Health Promotion Research Training
Scholarship, administered by the Western Australian Health Promotion Foundation

(Healthway), grant number 24233.

Stephanie Louise Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated

above is appropriate.

Johnny Lo Edith Cowan University
Christina R. Davies The University of Western Australia
Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University



TABLE OF CONTENTS

DECLARATION. ... .ciiitittuunniieiniiinersnsssssiniimeessssssssssssiesessssssssssssssmesssssssssssssssesssssssssssssssrsnsssssss I
ABSTRACT ...cciiieuiiiiiiiiiiirerssessiseiitiresssssssssesstimesssssssssisstmeesssssssssssssssessssssssssssssssessssssssssssssnes n
ACKNOWLEDGEMENTS.....cccutiiiiirmniiiiinmniiiiinmsieiitnmsienienmsssstssssssssessssssssssssssssssssssssssssssssssssssans v
LIST OF PUBLICATIONS INCLUDED IN THE THESIS........ccctvtuuiiiiiiiiininnnnessinnininmemssesssssssnsenensss Vil
STATEMENT OF CONTRIBUTION OF OTHERS. ......ccccvuuuiiiiiiiiinennnnnssinniinmessssssssssssinmsssssssssssssnns X
TABLE OF CONTENTS ...couuiiiiuniiiiinnniiiienniieiisnsesimsssssissssssssesssssssssssssssassssssssnsssssssnsssssssnnssssas X
LIST OF TABLES ......ccittttuueiiiiiiiiiieennesssisiiiiieesssssssssssiimsesssssssssssssssessssssssssssssssssssssssssssssasssnne XIv
LIST OF FIGURES ......ccviieueiiiiiiiiiiinnetiiiniininessesssiessninsesasssssssssssneessssssssssssssnssssssssssssssssnssnns XVI
LIST OF ABBREVIATIONS .....ciiiiiiimuueiiiiiiiiinerneisisisiinnesasssssssissimemsssssssssssssmessssssssssssssssnssans XIX
CHAPTER 1: GENERAL INTRODUCTION ....cuuiiiiiiiinemnnnnsisiniimmesssssssssssiimmessssssssssssssssssssssssssssnns 1
L.0 FOREWORD .eeeiiuttieeestteeeeetteeeestteeessassaeeessseeesssteeesssseeessanseseesssssesssnssaeeesnnsseessanssesesssseeessnsseeen 1
O 27 1 0 PSSP 1
1.2 PURPOSE OF THIS RESEARCH ...vveeuuveeeteeesuteesteeesseesaseeessseessessnsesssssesssssessssessnsesssssessssessnseessssessssees 4
1.3 CONCEPTUAL FRAMEWORK. .. .vteeeeutteeeessteeeessseeeessssseesssssseesssssseessnsssesssssssssssssssssssssssesessnsssessssssenens 1
1.4 SIGNIFICANCE OF THIS RESEARCH ....vvtteiittteeesutteeesuteeeessssseesssssseeesnsssesssssssssssssssesssssssessssnsseesssssseees 4
1.5 THESIS STRUCTURE ....uvteeeuteeetteesureeeuessssseeesesesseesanseesssssesssessnsesssnsessssesesssessnsesssssessnsesssssessssessnsens 5
1.6 SUMMARY Lniteeiiteeeiteestee ettt esiteesbeeesubaesabeesabteesabeessbeesaseesasaeesabeesasaesnsbeesabaeesaseesaseesnsseesaseesnses 11
CHAPTER 2: BACKGROUND ......ucciiiiiiiimmnneniiisiiinesmsssssssisiimmmsmsssssssissimmmsmsssssssssssnessssssssssssssns 13
2.0 FOREWORD ....uveieteeeeuteeesuteessseeasesessseesseeesssesassessasseesssesensesssnsesensesssssessssesssnsessssessssesssseesssensns 13
2.1 CONCEPT 1: FRUIT AND VEGETABLE CONSUMPTION AMONG CHILDREN ....uuuuuuunennnnnnnnnnnnnnnnnnnnnnnnnnnanannns 13
2.2 CONCEPT 2: FOOD SECURITY AND FOOD INSECURITY .eeeuuveerureeeireenreeenireesseessseeesaseesssesesseessseeesaseenns 25
2.3 CONCEPT 3: THE RELATIONSHIP BETWEEN FOOD SECURITY DETERMINANTS AND FRUIT AND VEGETABLE

INTAKE ceteutteeeuteeeueeesreesseeesuteesseeesaseesabaeesasaesaseessseesaseeensseessseesasaeesabeesasaeanssaesabaeenaseesaseesnnseesaseesnses 36
2.4 CURRENT AUSTRALIAN POLITICAL CONTEXT OF NUTRITION AND FOOD SECURITY ...uuuuuiuinnnnnnnennnnnnnnnnnennns 37
2.5 CONCLUSION ...veiitieeeieeestteessteeessesesssessseeesssesassessasseesssesansesssnsesessssesssessssesssssessssesessesssseeessessns 41
2.6 SUMMARY ...eiitieeiteenteeesiteesuteesbeeesuteesasteesuseesabaesssseesasaesasseesasaessseesssaesasaeesaseessseennseessseeensseenns 42
CHAPTER 3: METHODS......cccteuiiiiiiiiiniinnnesieisiiietsnmmssssissimsesssssssssssssssssssssssssssssssssnanssssssssans 43
3.0 FOREWORD ....uveieutieeseteeesueeesuteeaseesssseesseeesseeassasaasseesnsesanssesansesasssesssessnsesesnsesensesesnsessnsenesnsensns 43
3.1 PHILOSOPHICAL FOUNDATION ...tteutteerureesureesureessseeessseesseesnssesssessssseessseesssseesssesssssssnsesssseeesseesns 43
3.2 STUDY DESIGN AND METHODS. .. eeeuvteesureessreesureesseesssseessesessssesnsesessssesssesesssessssessssssesssessssessssesans 44
3.3 STUDY PHASES. . eeeutteeeuteeessreesureesssesasssesaseeesssesassassasseesssesassssesnsessssesesssessssesesnsesensesessessssensssessns 48
3.4 ETHICAL CONSIDERATIONS ...t euveeeureeerureesueeesureesssaeessseessseesnsseessessnssesssseesssseessesssssssnsessssseessseesns 83
3.5 SUMMARY ...eitieetieeeeteeeteeessteeateeaasseesseeesseeassaeaasseesnsesanseeeansesasseessseesnseeesnsesansesessseessenesnsennns 85
CHAPTER 4: WHICH ECOLOGICAL DETERMINANTS INFLUENCE AUSTRALIAN CHILDREN’S FRUIT
AND VEGETABLE CONSUMPTION? ....ccuuiiiiiiiinemmnnsisisisiimmmmssssssssssimmmesssssssssssssmessssssssssssssssssns 89
£.0 FOREWORD ..eeuuvveeeuteeeseteesuteeesesassseessssasssssasesesssesassesasssessnsesesssessnsessnssessnsesesssessnsesesssessnsessnneees 89
YTy 1Y o S 90
4.2 INTRODUCTION . ..ceteutetetreesureeeteeesureesssseesssessseeesssessssessnssessnsesssssessssesssssesssessnssesssessnseesssessnseees 90
e 1Y/ o0 T 0L 92
B RESULTS eeuutteeuteeesuteeesseeessseeaseeessseessesasssseasseseassesassneasseesnsesassseesssesassessnsesesssessnsesenssessnsessnneees 95
4.5 DISCUSSION ..eeuvteerureeesuteesreessteeesueesseeessseesssaeessseessessnsseesssessssssesssessnsesessessssssesssessnseeessseesses 102

Xi



4.6 CONCLUSION .. s s s e s e s e s 104

A7 SUMMARY .etiuteeiteeenuteesteeensteesseeessseessessnssessssessssessssessnsesesssessssssesseessnsesssssessssessnseessssesssseees 105
4.8 RESEARCH IMPACT ACTIVITIES ARISING FROM CHAPTER 4 .....veievieeniieeiiieenieeesreeesiteesiseesnanessnveessnees 107
CHAPTER 5: ARE REGIONAL AND REMOTE WESTERN AUSTRALIAN CHILDREN EATING FOR
GOOD HEALTH? AN INVESTIGATION INTO FRUIT AND VEGETABLE CONSUMPTION ............ 111
5.0 FOREWORD ....vttetteeiuieeeiteesiteeetteesstee sttt e sateeesbeessstaesateesseeeanseeensseesasessnseesssseesnseesnssessseeensseenns 111
DL ABSTRACT uuttteeieuteeeeeetteeesauteeeesateeessateeeesasseeaesassaeeesaaseeeesanseeessanseeessanseeeesnnsenesenssenessnseeesnnnsens 112
5.2 INTRODUCTION .utteeiuteeeureesreeeeteessteeessseesssesenseesssseesssessnssessnsesssssessssessnseesssessssessssessssneessseesns 112
5.3 IMIETHODS ..t eutveeeteesiteeestteesateeestteesatee ettt esateeesseeesssaessseeeseeeansaeensseesaseesnseeessseesseesnssessseeensseenns 113
D2l RESULTS «uetteeeieutteeeeettteeesettteesseuteeeeseateeeesenbeeaesasbaeeesaabeeeesanseeesenbeeasssnbeeessnnseeesenssenessnnsenessnnsens 115
5.5 DISCUSSION . utttetteeeuteeesuteessteeessteeasteeessseessseesseesssseessseeesseesassesessseesssesensesssssessnsesesssessssesssssnenns 119
5.5 CONCLUSION .. ttteeestitee e eetteeeeseuteeeeseateeeesenbeeaesanbaeeesaasaeeesanseaeesansaeessssseeeeasnseeesesnseneessnsseeennnsens 121
5.7 SUMMARY .rttiiiiiteeeiiiteeesettteeesetaeeesebeeeesasbeeeesasbaeeeaaasaeeesasseeessanbaeesasnseeesasnseeesasssenessnnseeeessnsens 121
5.8 RESEARCH IMPACT ACTIVITIES ARISING FROM CHAPTER 5. .vviiiieeeieeeseieesieeenieeesveeeneeeesseessneesssneenns 123
CHAPTER 6: WHAT ARE THE DETERMINANTS OF FOOD SECURITY AMONG REGIONAL AND
REMOTE WESTERN AUSTRALIAN CHILDREN?........ccoiiiiiiimmmneisiiniiirnnnnensssssnnnnnsassssssssssnnes 127
6.0 FOREWORD ....vveeeteeieieeestieesteeestteeeteeesueeessteeensaesssseesnseeeseeeansaeessseesssesenseessnseesnsessnssessnseessssnenns 127
B. L ABSTRACT .utteeeieurteeeeeureeeesatteeeesateeesasbeeeesasseeesaassaeeeaaaseeeesasseaesaansaeesasnseeesasnseeesasssenessnnseeesnnnsens 128
6.2 INTRODUCTION ...utteeeiureeeesauteeesssteeesssteeessaseeessassaeeesssseeessanseeesssssesessssesssssssesesesssensssssssesesssens 128
5.3 IMIETHODS .. uvveeeteeeuteeesuteessteeesstesasteeesseeessseeeseesasseessseeesseeeansesensseesssesanseessnsessnsesenssessnsessssseenns 130
5.4 RESULTS «.uteeeiieesutee sttt eriteesutteestteesateessuteesabeesabaeesubeesabeessbeesabaeesabeesasaesabeeesasaesnseessseessaeensseenns 132
5.5 DISCUSSION . uvtteiteesuteeesuteestteetteesteessuteesuseesbaeesuseesastesaseeesabaeessseesaseesseeesasaessssesnsseesaseesssseenns 139
6.6 CONCLUSION ...eeeuvteesuteeesuteesuteeesstaesteeessseessseeasseesssseesssesasseesassessssssesssesansesssssessssesssssessssenesseesns 142
6.7 SUMMARY ..utiieiuteenteeeniteesteeestteesteessuteesuseesbaeesaseesaseesasseesabaeessseesssaesnseeesaseesnseesnsseesaseeessseenas 143
6.8 RESEARCH IMPACT ACTIVITIES ARISING FROM CHAPTER B ....uuuuiiiiiiiiiiiiiiii s 145
CHAPTER 7: PREVALENCE AND SOCIO-DEMOGRAPHIC PREDICTORS OF FOOD INSECURITY
AMONG REGIONAL AND REMOTE WESTERN AUSTRALIAN CHILDREN .....ccccccvttmueierirnnnncnnnns 147
7.0 FOREWORD ....utteiteestteeiteesitee ettt e sttt esateesateesabaeesabeesabaesbaeesabaeesaseesasaesabeeesasaessseessseesasaeensseenns 147
Y2 1Y 1Yot USRS 147
7.2 INTRODUCTION .uvveesuteeeuteesreeesteesuseessuseessseesseeessseessseessssessssassssseessseesnseessseessssesssessssseessseenns 148
7.3 IVIETHODS .. euvteeureesuteeesiteesiteeestteesabeessubeesaseesabaeesabaesasaesbaeessbaeenaseesssaesseeesaseessaesnsseessaeenssnenns 150
T8 RESULTS 1euveeeteeeeeteesteeessteessteeassteessteeeasseessseeansaeaasseeanseseseaeansaeeasseesnsesansesesnseesseeanssesssnsssnsennns 154
7.5 DISCUSSION . uttteeteesteeesuteesteeestteesuseessuseesaseesbaeessseessssesssseesssasensseessseesnseeesseesssessnsseesssassnseenns 159
7.6 CONCLUSION ...eeeueteeeuteeeeeteessteeessteessteeessseessseeansaessnseeansesasseseassasessseesssesansesssssessssssssnsessssenssnsenans 162
7.7 SUMMIARY ....utiieieteesteeeseteesteeessteesssesassseesssesansaessssesassesasseesassesssssessssesansesssnsessssesesssessssesssssensns 162
7.8 RESEARCH IMPACT ACTIVITIES ARISING FROM CHAPTER 7...vveiiieeeieeeniieesieesnireesveessinesnieeesveessaneenas 164
CHAPTER 8: DO FOOD SECURITY DETERMINANTS PREDICT ADEQUATE FRUIT CONSUMPTION
AMONG REGIONAL AND REMOTE WESTERN AUSTRALIAN CHILDREN? ......cccccceiriinnnnnnnnnenes 170
8.0 FOREWORD ....uteiiteesiieeeiteesitee ettt e satee ettt esateesabaeesabaesataesbbeesabaeensbeesssaesbeeesasaessaesssaessaeensseenns 170
S Y Y 1Yot USSR 170
8.2 INTRODUCTION ..uvteesuteeesuteessteeesteesssesessseessseeasseeassseeansesassesansesassssesssesansesssssessssssesssessnsenessesans 171
8.3 IMIETHODS .. euvteeireesiteeesiteesiteeestteesabeessateesateesabaeesabeesstaeebeeesnbaeensseesssaesbeeesssaesnseesnssesssaesnsseens 172
B RESULTS ..uveeetteesuteesteeessteessteeassteesnteeessseessseeansaeeanseeansaeaseeeansasaasseasssasansesesnseessesasseessesesssnnnns 175
8.5 DISCUSSION .. .tteeureesteeestteesteeesteesteeaasseessseeasseeassseessseeaaseesansaseasssesssesansesesnsessnsesesssessnsesesssnnnns 181
8.6 CONCLUSION ...eeeueveesuteeeeteesteeestteesteeesuseesuseessaesssseessseesnseessssaesnsseesssessnseessssessnsesessesssseeensseesns 182

Xii



8.7 SUMMARY ... eiiieieeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaeaaaaaaaaaaaaaeeaans 182

8.8 RESEARCH IMPACT ACTIVITIES ARISING FROM CHAPTER 8. .ciiiiiiiiiiiiiiiiiicccceceeeeeeeeeeeen e 183
CHAPTER 9: WHICH FOOD SECURITY DETERMINANTS PREDICT ADEQUATE VEGETABLE
CONSUMPTION AMONG RURAL WESTERN AUSTRALIAN CHILDREN? .....ccccoiiiiiiiiiiiiinincnnnnn 186
.0 FOREWORD ...evtiiiiiiiiieiiitiie ittt sttt sttt ia e s sabae e s s bba s e e s b s e e s sbba e e s s bbb e e e sabae e e sabaeeesaaraeee s 186
. L ABSTRACT oiiiiiiiiii e a e e e e e e 187
0.2 INTRODUCTION. et tteteeeeeeeeeteeeeeeeeee et e e ee e e e e e e e e e e e e e e eaeeaaeaaaaeaaaaaaaaaaaaaaaaaaaaaaeaaaaeesaeeeeaeaeeeeeeeeeeeeeaaaeaes 187
.3 IMIETHODS .. evtiieiiiitiie ittt sttt ettt ettt bb e s e e s s b e s e e s b s e e e sbb b e e s s bbb e e e sabbe e e sabaeeessraeee s 189
0. RESULTS ettt iuttiee ittt sttt sttt sttt et bb e s s b s e s s b e e e s s bbb e e e s bb e b e s s b b e e e s b b et e s b ae e e s rae e s 198
0.5 DISCUSSION .. ieeeeeeeeeeee ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaeaaaaaaeaaaaaaeaaaaeaeaaaaeaaeaaaaenens 199
0.6 CONCLUSION 1iiiieieieeeee et e e e e e e e e e e e e e e e e e e aaaaees 204
9.7 SUMMARY ..tttetettiiiitttte ettt e e e e s st e et e e e e s s e bbb et e e e e s s s bbb et e e e e e s s s nbb e e eeeeese s rbraeeeeeeeens 204
9.8 RESEARCH IMPACT ACTIVITY ARISING FROM CHAPTER O...coiiiiiiiiiiieieceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 206
CHAPTER 10: GENERAL DISCUSSION ....cccuuiirtmmniiirimnniiiinniiiineneniiiieeeinieeeisiesessiesnseeness 208
L0.0 FOREWORD ..uuttiiiietiiiiiiittie e ettt et et e e e s et e e e e s s s b et e e e e s s s sabrbaeeeeeesesannnrneeeas 208
J0. 1 OVERVIEW . .. eiittiteetie ettt et e st e e e e e e s s b e et e e e e e s s bbb e et e e e e e s saaabrbeeeeeeesesannnrneeeas 208
10.2 KEY STUDY FINDINGS ...vvvttuuveresesessensesnsssssssssssesssssssssssssssssssssssssssssssssssssssssnssssessmsmsmsmsmsmsmnmnmnmnnns 210
110.3 STUDY STRENGTHS ..evvttvtttvurtrerenensresenesssesesesssssesesesesssesssssssssssssssssssssssssssesesesesesesssesssssssessnensnnns 219
10.4 STUDY LIMITATIONS .ettttttttuuuerunnssnesenssssessnssssssesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnnns 220
10.4.9 SELF REPORTED DIETARY INTAKE AND OVER REPORTING ....vvvvvvrvrervererreesesenesessessesmsssmsssmsmsmsrmmnnnnns 222
10.5 RESEARCH IIMPACT c..ociiiiiiiiiici ittt s abs s s aba e e 223
110.6 CONCLUSION .etviiteetiiiiiirttttee e s e sttt e e s s r et e e s s s b e et e e e e s s s aabbbe e e e e e e s e snnsrraeeeeessesannnaneeeas 227
APPENDIX A - STUDY INSTRUMENTS ...cccuiiiiimiiirienniiiiimniiinieniiinieniiiieeisiesnisssessen 231
APPENDIX B - STUDY APPROVALS.......cociiiitimiiriiniiniineiniinnesisieneniinisssssisssssesssssesnses 253
APPENDIX C - INFORMATION LETTERS AND CONSENT FORMES ......ccccoirimmniiirinnnninnennnninnennnn 259
APPENDIX D - DATA COLLECTION PROCESS TOOLS .....cceeiiirimmnniirieneniiniennisnienesisnesnesesneenens 276
APPENDIX E - DATA ANALYSIS ... ireuiiiiiiniiiiiiiiiniiieeiiinneiinnisnesiniensiiismssisisssssssssssssnses 282
APPENDIX F - EVIDENCE OF PEER REVIEW FOR JOURNAL ARTICLES AND CONFERENCE
PRESENTATIONS.....cceuiiiiitniiiiitniiitiiniiiiitniiiiisaiiitisseieiiisssertisssertisssestessssessassssessrsnssens 293

Xiii



LIST OF TABLES

Table 1: Publications included in this PhD thesis, linked to this study’s research
questions 9

Table 2: Fruit and vegetable recommendations, internationally and in Australia___22

Table 3: Fruit and vegetable Dietary Guideline Adherence, internationally and
in Australia 23

Table 4: Prevalence of child food insecurity, internationally and within

Australia 34
Table 5: Link between study research questions, methodologies and thesis

chapter pUDICatiON 47
Table 6: Existing tools utilised in study components_____ o 53
Table 7: Pilot study sample demographics (n=26dyads) . 59
Table 8: Ethical considerations addressed in this Study 83
Table 9: Demographics of study sample respondents_____ .. 116
Table 10: Respondent and non-respondent demographics__ 132

Table 11: Key recommendations to improve regional and remote children’s food
security across food availability, access and utilisation dimensions. Recommendations
and implementation strategies are based on major sub-themes determined in this study

and support previous research.__ 142
Table 12: Child Food Security Survey Module results, Adapted from

Connell, Nord et al., J Nutr (2004; 134; 10; 2566-2572) 155
Table 13: Simple logistic regression models for socio-demographic factors

and child food insecurity (N = 219) 156
Table 14: Multiple logistic regression analyses for socio-demographic factors and child
food insecurity; data-driven and data-plus-theory-driven models (n=219) 158

Table 15: Simple logistic regression models for confounding variables/socio-
demographic factors and adequate fruit consumption, among regional and remote
Western Australian children (n = 186) 174

Table 16: Simple logistic regression models for food security determinants and adequate
fruit consumption, among regional and remote Western Australian children (n = 186)
177

Table 17: Multivariable logistic regression model for food security determinants and
adequate fruit consumption among regional and remote Western Australian children (n

Table 18: Simple logistic regression models for confounding variables/socio-
demographic factors and adequate vegetable consumption, among regional and remote
Western Australian children (n = 187) 191

Xiv



Table 19: Simple logistic regression models for food security determinants and adequate
vegetable consumption, among regional and remote Western Australian children (n =
187) 192

Table 20: Multivariable logistic regression models for food security determinants and
adequate vegetable consumption, among regional and remote Western Australian
children (n = 187) 197

Table 21: Recommendations and implementation strategies to increase regional and
remote Western Australian children’s vegetable consumption, based on key findings

from this study and previous research 203
Table 22: Summary of policy, practice and research recommendations for each research
QUESHION. 216
Table 23: Matrix of recommendations that could be implemented by various agents and
WIthin a range Of COMEXYS 218
Table 24: Anticipated research impact of thisstudy 223
Table 25: Communication Plan 224

XV



LIST OF FIGURES

Figure 1: PhD conceptual framework 3

Figure 2: Determinants of food security framework. Reproduced from Rychetnik et al.
(2003) Food Security Options Paper, NSW Centre for Public Health Nutrition 30

Figure 3: PhD research framework 43
Figure 4: Mixed methods study framework 44
Figure 5: Regional and remote Western Australia______ 45
Figure 6: Literature search terms used for each concept . 49
Figure 7: Validation of dietary measurement 61
Figure 8: Validation of food security measurement 61
Figure 9: Quantitative data stream sampling methods____ 65
Figure 10: Qualitative data stream sampling methods 67
Figure 11: Child survey and 24-hour food diary recruitment and data

COllECtioN OVEIVIEW 69
Figure 12: Caregiver survey recruitment and data collection overview 71
Figure 13: Key informant interview methods___ 72

Figure 14: Quantitative data analysis framework: associations investigated (child
survey, caregiver survey, food diary) 72

Figure 15: Godrich, S.L. et al (2016). Which ecological determinants
influence Australian children’s fruit and vegetable consumption?
Health Promotion International (doi 10.1093/heapro/daw063) 89

Figure 16: An ecological model of the determinants of fruit and
vegetable consumption among regional and remote WA children
(Adapted from the model described by McLeroy et al.) 97

Figure 17: Paper 1 draft infographic for stakeholder review 107

Figure 18: Godrich, S., Darby, J., Davies, C., Devine, A. (2014, July). What are the
barriers and enablers to fruit and vegetable consumption among children in regional and
remote Western Australia? Paper accepted for oral presentation at the Aboriginal Health
Conference, Perth, Western Australia 108

Figure 19: Godrich, S., Darby, J., Davies, C., Devine, A. (2015, May). Key informant
perceptions of factors that prevent or facilitate children’s fruit and vegetable intake in
regional and remote Western Australia. Paper accepted for oral presentation at the 13th
National Rural Health Conference, Darwin, Northern Territory 108

Figure 20: Godrich, S., Davies, C., Darby, J., Devine, A. (2016, May). Investigating
individual and interpersonal determinants of fruit and vegetable consumption among

XVi



regional and remote WA children. Paper accepted for poster presentation at the
Dietitians Association of Australia 33rd National Conference, Melbourne, Victoria

Figure 21: Godrich, S., Davies, C., Darby, J., Devine, A. (2016, June). Community
informant strategies to increase fruit and vegetable consumption among regional and
remote WA children. Paper accepted for oral presentation at the 23rd National
Australian Health Promotion Association Conference, Perth, Western Australia___110

Figure 22: Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, June). Stories
behind the statistics: An ecological mixed-methods investigation into drivers of WA
children’s fruit and vegetable consumption. Paper accepted for oral presentation at the
23rd National Australian Health Promotion Association Conference, Perth, Western
Australia 110

Figure 23: Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2016). Are
regional and remote Western Australian children eating for good health? An
investigation into fruit and vegetable consumption. Health Promotion Journal of
Australia. doi 10.1071/HE16090 111

Figure 24: The proportion of regional and remote Western Australian children that met
the Australian Dietary Guidelines for fruit and vegetables. Results are presented for
total respondents and examined by regional and remote location 117

Figure 25: The proportion of regional and remote Western Australian children that
consumed fruit and vegetable types in the previous month. Results are presented for
total respondents and examined by regional and remote location 118

Figure 26: The proportion of regional and remote Western Australian children
consuming fruit and vegetable varieties, according to a 24-hour food diary. Results are
presented for total respondents and examined by regional and remote location 119

Figure 27: Paper 3 draft infographic for stakeholder review 123

Figure 28: What are the determinants of food security among regional and remote
Western Australian children? Godrich, S.L., Davies, C.R., Darby, J., Devine, A.
Australian and New Zealand Journal of Public Health. Early View. Copyright © 2017,
Public Health Association of Australia, Wiley 127

Figure 29: Determinants of food security among regional and remote Western
Australian children, within food availability, access and utilisation dimension themes.
Sub-themes listed in descending order of coded statements and adapted from
frameworks developed by Rychetnik, L, Webb, K, Story, L. et al (2003) and Innes-

Hughes C, Bowers K, King L. etal (2010) 133
Figure 30: Paper 2 draft infographic for stakeholder review . 145
Figure 31: Paper 4 draft infographic for stakeholder review 164

XVii



Figure 32: Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September).
Using mixed-methods to create a picture of food security among Western Australian
children. Paper accepted for poster presentation, World Nutrition Congress, Cape Town,
South Africa 166

Figure 33: Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). Which
food security determinants are associated with remoteness in Western Australia? Paper
accepted for oral presentation at the International Conference on Public Health,

Figure 34: Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). How do
social and economic factors influence fruit and vegetable consumption amongst

regional and remote Western Australian children? Paper accepted for oral presentation
at the International Conference on Public Health, Colombo, Sri Lanka 183

Figure 35: Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, September). Are
knowledge and preferences associated with adequate child fruit and vegetable
consumption? Paper accepted for oral presentation, Public Health Association of
Australia 44th Annual Conference and 20th Chronic Diseases Network Conference,
Alice Springs, Northern Territory 183

Figure 36: Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Top
fruit and vegetable messages recalled in regional and remote Western Australia. Paper
accepted for poster presentation, Public Health Association of Australia 44th Annual
Conference and 20th Chronic Diseases Network Conference, Alice Springs, Northern
Territory 184

Figure 37: Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2017). Which
food security determinants predict adequate vegetable consumption among rural
Western Australian children? International Journal of Environmental Research and

Public Health. 186
Figure 38: Paper 6 draft infographic for stakeholder review 206
Figure 39: Results-sharing activities flyer 226

XViii



LIST OF ABBREVIATIONS

Aboriginal Islander Education Officer

Association of Independent Schools WA

Australian Bureau of Statistics

Australian Dietary Guidelines

Australian Statistical Geographical Standard

Catholic Education WA

Child Food Security Survey Module

Consent form

Department of Education WA
Digital Video Disc

Edith Cowan University
Food diary

Food Frequency Questionnaire
Food insecurity

Food security

Food security determinants
Fruit and vegetables

Goods and Services Tax

Food Security Survey Module

Identification number

Index of Relative Socio-economic Disadvantage

Information letter

Kimberley Aboriginal Health Planning Forum

National Health Priority Areas
Non-communicable diseases
Remoteness Area

Research Question
Semi-structured Interview

Social Determinants of Health

Abbreviations
AIEO
AISWA
ABS
ADG
ASGS
CEWA
CFSSM
CF
DOE
DVD
ECU
FD
FFQ
FI
FS
FSD
F&V
GST
FSSM
ID
IRSD
IL
KAHPF
NHPA
NCD
RA
RQ
SSI
SDH

XiX



Socio-economic Indexes for Areas
Statistical Package for Social Sciences
United Kingdom

United States of America

Western Australia

Wilcoxon Signed Rank Tests

XX

SEIFA
SPSS
UK
USA
WA
WSRT



CHAPTER 1: GENERAL INTRODUCTION

1.0 Foreword

This chapter provides an overview of this Thesis with Publication (also known as ‘thesis
by publications’). 1t will justify the need for this study; outline the study purpose and
significance, conceptual framework underpinning the study, list the research questions,
and an overview of the subsequent thesis chapters that are presented as individual

manuscripts will be provided. A summary will conclude the chapter.

1.1 Rationale
Fruit and vegetable consumption

It is well established that fruit and vegetables (F&V) provide numerous nutrients for
good health and may aid in risk reduction of non-communicable diseases (NCD)
(National Health and Medical Research Council, 2013a). Despite the evidence,
Australian children are consuming F&V in amounts inconsistent with national dietary
recommendations (National Health and Medical Research Council, 2013a). Nationally,
fruit consumption among Australian children is moderate, with over two-thirds of
Australian children achieving the Australian Dietary Guidelines (ADG) for fruit (2
serves per day). However, less than three per cent of children meet the ADG for
vegetables (5 serves per day for children 9-11 and girls aged 12-13 years, and 5.5 serves
for boys aged 12-13 years) (Australian Bureau of Statistics, 2016b). In order to make
meaningful change in health issues such as NCD, a thorough understanding of the
determinants of F&V consumption is required. Currently, an understanding is lacking
regarding the specific factors that influence dietary consumption among children in
regional and remote Western Australia (WA). Given the determinants of food choice are
multifactorial in nature, an investigation across levels of influence would significantly
increase understanding of the determinants of F&V consumption. An investigation of
the leading determinants of children’s F&V consumption, across multiple levels of

influence, is required.

Not all Australians, however, have the ability to make healthy food choices, with
location a main factor. In Australia, remoteness is classified by “the physical distance to
the nearest urban centre and its population size” (p. xii) (Australian Institute of Health

and Welfare, 2016a), with the terms rural and remote used to describe locations outside



of metropolitan cities. The terms ‘rural and remote’ are often used interchangeably with
‘regional and remote’ by government bodies (Australian Institute of Health and
Welfare, 2016a). The specific classification of remoteness is defined by the Australian
Statistical Geography Standard (ASGS) Remoteness Areas (RA) (Australian Bureau of
Statistics, 2014b). The RA areas are categorised as ‘Major Cities of Australia’, ‘Inner
Regional Australia’, ‘Outer Regional Australia’, ‘Remote Australia’, ‘Very Remote
Australia’ and ‘Migratory’. As the relevant categories for this study are ‘Inner Regional
Australia’, ‘Outer Regional Australia’, ‘Remote’ and ‘Very Remote Australia’, herein,
‘Inner regional’ and ‘Outer regional’ will be referred to as ‘regional’ and ‘Remote’ and
‘Very remote’ will be referred to as ‘remote’. Regional and remote are at times
collectively referred to as ‘rural’. The wider ASGS is a geographic framework that has
been used since 2011 and, in addition to the RA, includes the main structure, which
includes Mesh Blocks that categorise land use in Australia, a Greater Capital City
Statistical Area Structure, which categorise the socio-economic extent of small towns
on the perimeter of cities across the states and territories. The Significant Urban Area
Structure identifies clusters of urban development, while the Indigenous Structure
represents discrete Aboriginal communities. The Urban Centres and Localities and
Section of State Structures are based on population density and identify concentrated

urban development (Australian Bureau of Statistics, 2014b).

Residents living in regional and remote areas are at a significant disadvantage in
relation to opportunities to live a healthy life (Australian Institute of Health and
Welfare, 2016a). Key inequalities include reduced access to affordable, good quality,
nutritious food (Pollard et al., 2015). Yet, to date, the impact of this regional and remote
disadvantage on children’s F&V consumption has not been closely scrutinised.
Research is needed to determine the impact remoteness has on amounts, types and

varieties of F&V consumed by WA children.
Food security
Food security (FS) has been defined as:

“When all people, at all times, have physical, social and economic access to
sufficient, safe and nutritious food to meet their dietary needs and food
preferences for an active and healthy life. The four pillars of food security are

availability, access, utilization and stability. The nutritional dimension is



integral to the concept of food security” (Food and Agriculture Organization of
the United Nations, 2009).

This definition incorporates the pillars of ‘food availability’, ‘food access’ ‘food
utilisation’; and stability of the first three pillars (Ecker et al., 2012; Rychetnik et al.,
2003; United Nations Food and Agriculture Organisation, 1998; World Health
Organization, 2012). Within these pillars, there are a number of FS determinants (FSD)
that occur. Within the food availability dimension, FSD include location of food outlets,
availability in outlets, price, quality, variety and promotion (Rychetnik et al., 2003).
Food access FSD include financial resources, social support, transport to outlets,
distance and mobility (Rychetnik et al., 2003). Food utilisation FSD include nutrition
knowledge and cooking skills, food preferences, storage facilities, food preparation and

cooking facilities, time to procure and purchase food (Rychetnik et al., 2003).

Evidence gaps across regional and remote WA relate to food availability and how
families, especially welfare recipients, access food (Pollard et al., 2015). In addition,
whether they have the resources and skills to utilise food. This is an under-researched
concept in Australia, particularly among vulnerable groups such as children (Pollard,
Nyaradi, et al., 2014). Therefore, more research is required at individual and community
FS levels (Public Health Association of Australia, 2012). A useful framework to
underpin research in this area is the Determinants of Food Security framework
(Rychetnik et al., 2003), which incorporates a broad list of individual, household and
community factors that influence FS. In order to better understand F'S, an exploration
of the FSD among regional and remote WA children is needed, utilising the

Determinants of Food Security framework.

Food insecurity (FI) occurs when food access is restricted or availability of nutritionally
adequate foods is reduced or uncertain (Life Science Research Office, 1990).
Measurement of FI in Australia is currently suboptimal; the current national prevalence
among adults is estimated to be 4% (Australian Bureau of Statistics, 2015a), with no
national estimate for children. Given that 27% of WA’s children live in regional and
remote WA (Commissioner for Children and Young People, 2015), a thorough
understanding of FI from WA children’s perspectives is imperative. However, this
prevalence is yet to be established. In addition, and to facilitate the development of
strategies to mediate the issue, an understanding of the key factors that predispose WA

children to FI is essential. The measurement of FI prevalence among regional and



remote WA children and the associated socio-demographic predictors of child FI are

required.
Food security and fruit and vegetable consumption

A small number of studies to date have investigated whether an association between FS
and F&YV intake exists, mostly focusing on FS classification/status rather than the
underlying FSD. The literature is currently inconsistent in its reports of the impact of FS
on diet quality (Hanson et al., 2014), especially relating to F&V consumption among
children. Evidence relating to the association between FS and fruit consumption among
children is more consistent (Grutzmacher et al., 2011; Hanson et al., 2014), however,
further investigation is required. An examination beyond FS status, such as the
associations between the underlying FSD and F&V consumption, would create
significant new opportunities for interventions to potentially improve FS. The impact of
the FSD on regional and remote WA children’s F&V consumption is needed to build the

currently sparse and inconsistent evidence base.

1.2 Purpose of this research

1.2.1 Research aim

To explore the relationship between FSD and F&V consumption among 9-13 year old

children living in regional and remote WA.

1.2.2 Research questions (RQ)

RQ1: What are the determinants of F&V consumption among regional and remote
WA children?

RQ2: What quantities, varieties and types of F&V do children living in regional and
remote WA consume and how do these compare to the serves recommended by
the Australian Dietary Guidelines?

RQ3: What are the determinants of FS among regional and remote WA children?

RQ4: What is the proportion of children in regional and remote WA that are FI?

RQ5: Are FSD related to F&V consumption and which determinant has the greatest

influence on consumption, among children in regional and remote WA?




1.3 Conceptual framework

Figure 1 provides an overview of the three key concepts explored in this PhD:

Concept 1: F&V consumption among regional and remote WA children;

Concept 2: FS among regional and remote WA children; and

Concept 3: The relationship between FSD and F&V consumption among regional and
remote WA children.

The first concept, F&V consumption among regional and remote WA children,
includes the determinants of F&V, quantities, types, and varieties of F&V consumed.
The second concept, FS among regional and remote WA children, explores FSD
among children across food availability, access and utilisation dimensions. Further,
prevalence and socio-demographic predictors of child FI are investigated. The third
concept, the relationship between FSD and F&V consumption among regional and
remote WA children, includes an exploration of whether FSD (independent variables)
predict adequate F&V consumption (dependent variables), controlling for potential

socio-demographic/confounding variables.

The theoretical framework underpinning the FS concepts in this study is the
Determinants of Food Security framework (Rychetnik et al., 2003), while an Ecological
Model of Health Behaviour (McLeroy et al., 1988) underpins the exploration of F&V
determinants across various levels of influence. Both quantitative and qualitative data
streams have been utilised in this study to provide multiple perspectives of the

phenomena and used as a validation strategy.
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1.4 Significance of this research

This research has contributed substantial knowledge across the food supply, health,
education and social welfare sectors. Specific contributions this study makes have been
summarised below and relate to each RQ:

1.4.1 Increased understanding of the determinants of children’s fruit and vegetable

consumption across multiple levels of influence (RQ 1)

This research has provided deeper insight into the determinants of children’s F&V
consumption, across multiple levels of influence, by using an Ecological Model of
Health Behaviour. This study’s findings will provide new knowledge to improve
practice and provide focus for community-based health promotion program

development and delivery.

1.4.2 Enhanced awareness of how remoteness impacts the quantities, types and varieties

of fruit and vegetables consumed by Western Australian children (RQ 2)

F&V intake in non-metropolitan areas has typically been grouped as ‘rural’, which
precludes further examination of the effect of location on F&V consumption. The
regional versus remote perspective provided by this research will enable a comparison
between locations and increase awareness of the F&V consumption behaviours of
regional and remote WA children. These findings will provide practitioners with a
benchmark for regional and remote WA and will facilitate tailoring of specific strategies
to increase F&V consumption. Importantly, evidence provided by this regional versus
remote perspective has the potential to increase the relevancy of interventions for these

locations.

1.4.3 Improved understanding of the determinants of food security among regional and

remote Western Australian children (RQ 3)

Children’s FSD are currently not well understood, particularly in regional and remote
WA. This more in-depth understanding of FS, across food availability, access and
utilisation dimensions, will reinforce aspects requiring policy advocacy, provide a focus

for practice and identify valuable future research directions.



1.4.4 Improved understanding of the prevalence of food insecurity among regional and
remote Western Australian children and the socio-demographic factors that predict child

food insecurity (RQ 4)

This study makes a novel contribution to research and extends the current knowledge
base, as (to our knowledge) the first published prevalence of child FI from a child’s
perspective in Australia. This research has determined the socio-demographic factors
that impact FI, providing evidence for advocacy relating to food supply, social support
and nutrition education implementation strategies. New policy may result in an
increased mandate, funding and resources for service providers to target community-

level and household-level FS issues pertinent to the communities in which they work.

1.4.5 Contribution to the currently sparse and inconsistent evidence base regarding the
association between food security determinants and children’s fruit and vegetable

consumption (RQ 5)

This research has contributed significantly to the literature regarding the impact FSD
have on children’s F&V consumption. To date, the literature relating to associations
between FS and F&V has largely been limited to a comparison of FS status and
consumption, rather than FSD. This research will address the current research gap by
providing an assessment of the association between FSD and F&V consumption. It is
anticipated that these findings will assist practitioners to develop strategies to improve
F&V consumption and build the evidence base relating to healthy food supply in

regional and remote communities.

1.5 Thesis structure

The thesis is presented as ten chapters including an introduction to the research
conducted; a background that provides an overview of relevant literature; an outline of
the research approach and methods utilised; six manuscripts and their accompanying
research translation activities; and a general discussion that summarises key findings
and implications for policy, practice and research as well as planned research impact. A
summary of each chapter is outlined below:

1.5.1 Chapter 1— General introduction

The first chapter (current chapter) is a ‘General Introduction’ that provides the

academic rationale for this study. A subsequent research purpose including aim, RQ and



conceptual framework follows. The research significance is outlined and an overview of
the RQ and resulting publications and conference presentations are provided,
demonstrating the contribution this study has made to the knowledge base and the
potential impact on policy, practice and further research.

1.5.2 Chapter 2 - Background

Given each manuscript included in this thesis contains a review of relevant literature,
the thesis ‘Background’ chapter contains an overview of literature relating to the three
themes explored in this PhD:

1. F&V consumption among regional and remote WA children;

2. FS among regional and remote WA children; and

3. The relationship between FSD and F&V consumption among regional and
remote WA children.

1.5.3 Chapter 3 — Methods

Chapter three, ‘Methods’, contains the philosophical worldview that this research holds,
an overview of the study design and a detailed description of the study phases
undertaken for qualitative and quantitative data streams. The research methods used in

this study are described and consideration of ethical issues in this research outlined.

1.5.4 Chapter 4 — Which ecological determinants influence Australian children’s fruit

and vegetable consumption? (RQ 1)

This chapter provides a qualitative examination of the determinants of F&V
consumption among children. This chapter is published in Health Promotion
International (2016) and is entitled ‘Which Ecological Determinants influence
Australian Children’s Fruit and Vegetable Consumption?’ (doi:
10.1093/heapro/daw063). This chapter explores the various interwoven individual and
environmental factors impacting F&V intake among children. This provides
policymakers and practitioners with a new perspective on the issues affecting

consumption, with recommendations focusing on various levels of influence.

1.5.5 Chapter 5 — Are regional and remote Western Australian children eating for good

health? An investigation into fruit and vegetable consumption (RQ 2)

Chapter five commences with a contextual overview of F&V consumption among

children in Australia and WA, before providing a regional versus remote investigation



into quantities, types and varieties of F&V consumed by WA children. The manuscript
included in this chapter, ‘Are Regional and Remote Western Australian children eating

for good health? An investigation into fruit and vegetable consumption’, is published in
Health Promotion Journal of Australia (2017) (doi: 10.1071/HE16090).

1.5.6 Chapter 6 — What are the determinants of food security among regional and

remote Western Australian children? (RQ 3)

This chapter presents a qualitative paper that utilises the Determinants of Food Security
framework (Rychetnik et al., 2003) as a basis for investigation of FSD within a WA
context. The chapter, entitled ‘What are the determinants of food security among
regional and remote Western Australian children?” is published in Australian and New
Zealand Journal of Public Health (2017) (doi: 10.1111/1753-6405.12636) and makes a
substantial contribution to the currently scarce evidence base in WA. The complex issue
of FS is explored across food availability, access and utilisation dimensions. This
provides detailed insight into individual, household and community level FSD across

regional and remote WA.

1.5.7 Chapter 7 — Prevalence and socio-demographic predictors of food insecurity

among regional and remote Western Australian children (RQ 4)

Chapter seven contributes (to our knowledge) the first published prevalence of child Fl,
from children’s perspectives, in Australia. The manuscript, entitled ‘Prevalence and
socio-demographic predictors of regional and remote Western Australian children’s
food insecurity’, outlines the issue among children and determines the socio-
demographic predictors of children’s FI. This manuscript is currently under review

(Australian and New Zealand Journal of Public Health).

1.5.8 Chapter 8 — Do food security determinants predict adequate fruit consumption

among regional and remote Western Australian children? (RQ 5)

This chapter formalises the association between FSD and fruit consumption among
regional and remote WA children, through multivariable logistic regression analyses.
The research is presented in the manuscript ‘Do food security determinants predict
adequate fruit consumption among regional and remote Western Australian children?’

This manuscript is currently in preparation.



1.5.9 Chapter 9 — Which food security determinants predict adequate vegetable

consumption among rural Western Australian children? (RQ 5)

Chapter nine completes the picture of the association between FSD and F&V
consumption. This chapter includes an examination of the relationship between FSD
and adequate vegetable intake among children and is presented in the manuscript
‘Which food security determinants predict adequate vegetable consumption among
rural Western Australian children?’ This manuscript is published in International
Journal of Environmental Research and Public Health (2017) (doi:
10.3390/ijerph14010040), in the special issue ‘Environmental influences on maternal
and child health’.

1.5.10 Chapter 10 - General discussion

This final chapter outlines the key research findings and the policy, practice and
research recommendations relating to each of this PhD’s RQ. Strengths and limitations
of this study and strategies implemented during the data collection and analysis phase to
mitigate limitations are outlined. An outline of the expected research impact follows as
a précis to a discussion of the overall novel contribution this study makes to the
evidence base and concluding remarks, which completes the thesis. The following table
(Table 1) depicts how each of the manuscripts included in this Thesis with Publication,
and conference presentations delivered throughout the PhD, are linked to the RQ and
thesis chapters:



Table 1: Publications included in this PhD thesis and conference presentations delivered, linked to this study’s research questions.

RQ Manuscripts included in thesis c};g:i‘; Conference presentations delivered

1. Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, June). Stories behind the statistics: An
ecological mixed-methods investigation into drivers of WA children’s fruit and vegetable
consumption. Paper accepted for oral presentation at the 23 National Australian Health Promotion
Association Conference, Perth, Western Australia, Australia.

2. Godrich, S., Davies, C., Darby, J., Devine, A. (2016, June). Community informant strategies to

Godrich, S.L, Davies, C.R., 4 increase fruit and vegetable consumption among regional and remote WA children. Paper accepted
Darby, J., Devine, A. (2016). for oral presentation at the 23" National Australian Health Promotion Association Conference,
RQ 1: What are the Which ecological Perth, Western Australia, Australia.
- determinants influence 3. Godrich, S., Davies, C., Darby, J., Devine, A. (2016, May). Investigating individual and
determinants of F&V . . s . . . . . .
consumbtion amon Australian children’s fruit interpersonal determinants of fruit and vegetable consumption among regional and remote WA
sumptt g and vegetable consumption? children. Paper accepted for poster presentation at the Dietitians Association of Australia 33"
regional and remote Health P . National C Melb Vi o A i
WA children? ealth Promotion . ational Conference, Me ourne, Victoria, Australia. . .
: International, 1-10. doi: 4. Godrich, S., Darby, J., Davies, C., Devine, A. (2015, May). Key informant perceptions of factors
10.1093/heapro/daw063. that prevent or facilitate children’s fruit and vegetable intake in regional and remote Western
Australia. Paper accepted for oral presentation at the 13" National Rural Health Conference,
Darwin, Northern Territory, Australia.

5. Godrich, S., Darby, J., Davies, C., Devine, A. (2014, July). What are the barriers and enablers to
fruit and vegetable consumption among children in regional and remote Western Australia? Paper
accepted for oral presentation at the Aboriginal Health Conference, Perth, Western Australia,
Australia.

Godrich, S.L, Lo, J., Davies, 5
RQ 2..\3Vhat . L. C.R, Darby, J., Devine, A.
quantities, varieties (2017). Are regional and
and types of F&V do ' & .
. e . remote Western Australian
children living in . .
R children eating for good
regional and remote . O .
health? An investigation into Nil
WA consume and .
fruit and vegetable
how do these .
consumption. Health
compare to the serves .
Promotion Journal of
recommended by the . .
ADG? Australia. doi:
: 10.1071/HE16090
RQ 3: What are the Godrich, S.L, Davies, C.R., 6 6. Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Using mixed-methods to
determinants of FS Darby, J., Devine, A. (2017). create a picture of food security among Western Australian children. Paper accepted for poster
among regional and What are the determinants of presentation, 2¢ World Nutrition Congress, Cape Town, South Africa.
remote WA children? food security among regional 7. Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). Which food security




and remote Western
Australian children?
Australian and New Zealand
Journal of Public Health.
doi: 10.1111/1753-
6405.12636

determinants are associated with remoteness in Western Australia? Paper accepted for oral
presentation at the 2" International Conference on Public Health, Colombo, Sri Lanka.

RQ 4: What is the
proportion of
children in regional
and remote WA that
are FI?

Godrich, S.L, Lo, J., Davies,
C.R, Darby, J., Devine, A.
(2016). Prevalence and socio-
demographic predictors of
regional and remote Western
Australian children’s food
insecurity. Manuscript under
review.

Nil

RQ 5: Are FSD
related to F&V
consumption and
which determinant
has the greatest
influence on
consumption, among
children in regional
and remote WA?

Godrich, S.L, Lo, J., Davies,
C.R, Darby, J., Devine, A.
(2016). Do food security
determinants predict adequate
fruit consumption among
regional and remote Western
Australian children?
Manuscript in preparation.
Godrich, S.L, Lo, J., Davies,
C.R, Darby, J., Devine, A.
(2017). Which food security
determinants predict adequate
vegetable consumption
among rural Western
Australian children?
International Journal of
Environmental Research and
Public Health, 14(40). doi:
10.3390/ijerph14010040

10.

Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, September). Are knowledge and
preferences associated with adequate child fruit and vegetable consumption? Paper accepted for oral
presentation, Public Health Association of Australia 44th Annual Conference and 20th Chronic
Diseases Network Conference, Alice Springs, Northern Territory.

Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Top fruit and vegetable
messages recalled in regional and remote Western Australia. Paper accepted for poster presentation,
Public Health Association of Australia 44th Annual Conference and 20th Chronic Diseases Network
Conference, Alice Springs, Northern Territory.

Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). How do social and economic
factors influence fruit and vegetable consumption amongst regional and remote Western Australian
children? Paper accepted for oral presentation at the International Conference on Public Health,
Colombo, Sri Lanka.

10



1.6 Summary

Chapter 1: General introduction positioned this research within an academic context. It
provided an outline of the research including the aim, RQ, study purpose and the thesis
structure. The following chapter (Chapter 2: Background) will critically review the

existing evidence around F&V consumption, FS, and the association between F&V and

FS, such as to position this research within existing knowledge.
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CHAPTER 2: BACKGROUND

2.0 Foreword

This chapter provides an overview of the three concepts explored in this Thesis with
Publication. The first concept is F&V consumption among children. This section will
include a definition and an overview of the health benefits provided by F&V,
consequences of suboptimal F&V intake examined, dietary measurement techniques
and the determinants of F&V consumption among children. The second concept, FS
among children, includes a definition, overview of existing FSD explored in the
literature and measurement techniques utilised nationally and internationally. The third
concept, the relationship between FSD and F&V, will be examined through an overview

of the current evidence base.

2.1 Concept 1: Fruit and vegetable consumption among children
2.1.1 Definition

Definitions of fruit relate to the part of the plant eaten (Oxford University Press, 2017a;
World Cancer Research Fund/American Institute for Cancer Research, 2009), its sweet
taste or method of consumption (World Health Organization, 2003¢c). Common
examples of fruit include melons, apples, bananas and citrus fruits (National Health and
Medical Research Council, 2015a). Similarly, vegetable definitions often relate to the
part of the plant consumed (Oxford University Press, 2017b; World Cancer Research
Fund/American Institute for Cancer Research, 2009) and the culinary uses, such as raw
or cooked. Other perspectives relate to their nutritional value and health-promoting
benefits (World Health Organization, 2003c). Examples of vegetables include non-
starchy vegetables such as leafy vegetables (e.g. spinach), cruciferous (e.g. broccoli)
and allium vegetables (e.g. garlic and onions) (National Health and Medical Research

Council, 2015b).
2.1.2 Health benefits of fruit and vegetables

F&V provide numerous health benefits including dietary fibre, essential vitamins,
minerals and powerful antioxidants, often termed ‘non-nutrients’ (National Health and
Medical Research Council, 2013a). Consuming a variety of F&V ensures adequate
intake of the nutrients found across types (National Health and Medical Research

Council, 2013a). Adherence to a primarily plant based diet has been suggested to

13



contribute to weight regulation and reduce the risk of a number of chronic diseases

(National Health and Medical Research Council, 2013a).
2.1.3 Health consequences of suboptimal intake

Short term consequences resulting from suboptimal F&V intake include reduced dietary
diversity and nutrient density (Kendall, 1996; Wood, 2000). Given these nutrient-rich
foods are often replaced with a high consumption of energy dense, nutrient poor foods
(e.g. crisps or pastry foods), individuals are at increased risk of developing a range of
adverse health and developmental problems. Such complications include nutrient
deficiencies, mental health, cognitive development and social issues, obesity and
preventable chronic diseases such as cancer, cardiovascular diseases and diabetes
(Cook, 2008; Krebs-Smith et al., 2001; National Health and Medical Research Council,
2013a; Wood, 2000). NCD are continually being recognised as a significant contributor
to the global burden of disease, the annual measure of the population health impact of a

disease in relation to morbidity and mortality (World Health Organization, 2011).
2.1.4 Burden of disease

The World Health Organization reported that NCD were responsible for 68% of the
total deaths worldwide (World Health Organization, 2014b), with deaths predicted to
increase by 15% by the year 2020 (World Health Organization, 2011). The problem is
not only isolated to higher income countries, with the developing world continuing to
face population health issues (World Health Organization, 2011). In Australia, NCD
such as cancers, coronary heart disease and Type 2 diabetes are at epidemic proportions
and significantly contribute to our disease burden (Australian Institute of Health and
Welfare, 2016a), with cancer (19%) and cardiovascular diseases (15%) making the
highest contribution (Australian Institute of Health and Welfare, 2016b). Dietary risk
factors contribute 12.1% of death and 11.3% of Years of Life Lost to Australia’s disease
burden (Australian Institute of Health and Welfare, 2016c). ‘Diet low in fruit’ and ‘diet
low in vegetables’ contributes the highest proportions of 2.0% and 1.4% respectively to
the overall effect (Australian Institute of Health and Welfare, 2016D).

Australians living in regional and remote locations experience higher levels of disease
than their metropolitan counterparts (Australian Institute of Health and Welfare, 2016a).
For example, disease prevalence of conditions such as diabetes, cancer and mental

health conditions was higher in regional and remote areas, in comparison to major
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cities. Further, the risk factors underpinning these diseases, such as overweight or
obesity, were experienced by a higher proportion of regional and remote residents, in
comparison to those living in major cities (Australian Institute of Health and Welfare,
2016a).

Given the accelerating rate of chronic diseases, effective action was suggested more
than a decade ago to prevent adverse health outcomes in the future (World Health
Organization, 2003a). Primary prevention, such as through food literacy education and
mass media campaigns, has been proposed more recently as a ‘best buy’ option to
reduce the global chronic disease epidemic (World Health Organization, 2011). If this
action translates to successful behaviour change, it is estimated that 2.7 million lives
would be saved annually from increased consumption of F&V (World Health
Organization, n.d.-a). However, given regional and remote residents are at a
disadvantage with respect to health service provision (Australian Institute of Health and
Welfare, 2016a), and equitable availability, cost and quality of nutritious food options
(Pollard, Landrigan, et al., 2014), a systematic approach is necessary. To do this, an
understanding of health behaviour influencers across a range of levels is required.

2.1.5 Ecological Model of Health Behaviour

Interest in factors affecting health has progressed beyond individual factors, to social
and environmental influences. Collectively, this comprehensive paradigm is known as
an Ecological Model of Health Behaviour (Bronfenbrenner, 1981; McLeroy et al.,
1988). This approach is based on the concept that there are multiple dimensions that
influence health. Influences are considered at the intrapersonal level (i.e. knowledge);
interpersonal level (i.e. social networks); institutional level (i.e. social institutions);
community level (i.e. informal networks) and public policy level (i.e. national laws)
(McLeroy et al., 1988; Stokols, 1994). This theory is particularly useful in
understanding the determinants of F&V consumption. The theory can also underpin the
development and implementation of effective strategies to increase consumption among

target populations.
2.1.6 Determinants of fruit and vegetable consumption

While the use of theories can underpin and guide research design, as well as potential
research translation and practice, a thorough understanding of the determinants of F&V

consumption across various levels of influence is an essential component to ensure
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research and contextual relevance. The following section briefly outlines the levels of
influence of the Ecological Model of Health Behaviour in the context of F&V

consumption.

At an intrapersonal or individual level, taste preferences have been linked to quality,
with children hesitant to purchase healthy options, given the perceived risk of
suboptimal quality (Heimendinger et al., 1995; Nicklas, 1997), e.g.: “Sometimes you
can get like bad fruit but you never get, like, bad chocolate” (McKinley et al., 2005).
Boyington et al (Boyington et al., 2009) identified food preferences as both a barrier
and enabler for F&V consumption; however, preferences for specific fruits were
facilitators. Attitude towards F&V has also been reported as a barrier to consumption,
from child focus groups conducted by McKinley et al (2005) that suggested children did
not perceive healthy foods as filling, and thought they would get better value for money
if they purchased less healthy options, e.g.: “Yeah, ‘cos soup wouldn't fill you up as
much as chips” (McKinley et al., 2005). Students have also reported that healthy foods
require both increased preparation and consumption time (Kubik, 2005; McKinley et

al., 2005).

Interpersonal level influences relating to lower financial resources have also resulted in
low income groups consuming fewer F&V, in comparison to their higher socioeconomic
counterparts (Dong et al., 2009; Ministry of Agriculture, 1999). Respondents have
reported the prohibitive cost of F&V, which were only purchased as a luxury item after
the other ‘basics’ (Yeh et al., 2008). Rassmussen et al (Rasmussen et al., 2006) also
found a positive association between low income and low F&V consumption in seven
papers they reviewed. In WA, the 2010 Food Access and Cost Survey determined that
people receiving welfare payments were required to spend more (50%) of their income
on food, in comparison to non-welfare recipients who only spent 16% of their income
on food (Landrigan, 2010). Another study investigated F&V intake in the home
environment and found provision of F&V was not the only determinant of consumption;
availability in a ready-to-eat form, and therefore convenience, was an important
determinant of consumption (Wyse et al., 2011). Parental nutrition knowledge and
cooking skills are essential factors to consider in the investigation of barriers and
enablers of children’s F&V consumption, such that specific skills in planning, decision-
making, purchasing, preparing and understanding the impact of food on health are

required to meet dietary needs (Vidgen, 2014). Adults have been suggested to lack
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important food purchasing and preparation skills, which reduced their children’s
consumption of F&V (Goh et al., 2009; Niklas et al., 2013). This has previously been
suggested to have resulted from a lack of understanding of how to transfer nutrition
knowledge and skills to children, especially in relation to healthy food choices
(Brimblecombe, 2015). However, WA evidence reinforced a spectrum of nutrition
knowledge existed, with correct responses to a range of nutrition items varying from
17% -91% (Pettigrew, 2015). Parental attitude towards healthy eating, nutrition
knowledge and ‘perceived behavioural control’ are important determinants of a
household diet. Household diet satisfaction has also been linked with meal planning,
using quick preparation methods and incorporating vegetables into meals (Reid et al.,

2009).

At the institutional level, school provision of fruit and vegetables can increase a child’s
interest in and intake of F&V, particularly when provided fresh (Aarestrup et al., 2014).
School canteens are a primary food source within the school environment, with students
citing a lack of healthy options as a considerable barrier to healthy eating (McKinley et
al., 2005). The provision of school nutrition education around the health-promoting
qualities of F&V also has the potential to further increase intake (Gripshover et al.,
2013), particularly when paired with caregiver education (Struempler et al., 2014;
Williams et al., 2014). Health service provision is another issue that is emphasised in
WA. Local evidence identified clear gaps in health service provision across regional and
remote areas; potential is limited by the small public health nutrition workforce, in
addition to a lack of understanding of the role of public health nutritionists and how

they could assist with overcoming food access issues (Pollard, Nyaradi, et al., 2014).

Community level influencers include food availability, with access to nutrient-poor
options deterring consumption of their nutritious counterparts among youth
(Brimblecombe, 2015), parents and key stakeholders alike (Goh et al., 2009; Monge-
Rojas, 2005). Price of F&V is often reported as an important determinant of healthy
eating for disadvantaged groups and can lead to a diet inconsistent with dietary
recommendations (Kamphuis, 2006; Turrell et al., 2002) due to the perceived high cost
of perishable food (MacLellan et al., 2004), especially among population groups with
limited disposable incomes (Greaney et al., 2009). This is particularly an issue for
people living in remote WA locations (Landrigan, 2010), due to the lengthy food

transport required. Research conducted by Brimblecombe et al (2014) supports this
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perception, such that fruit and vegetables were purchased less frequently than other
nutrient-poor foods, despite participants indicating their preference for these foods
(Brimblecombe, 2015). Food quality is often linked with nutrition (Rychetnik et al.,
2003) and poor quality poses a barrier to consumption (Aarestrup et al., 2014). Further
impacting food quality, especially in WA, is the distance required to transport fresh

produce from the metropolitan area to regional and remote locations (Landrigan, 2010).

Public policy level influencers include the implementation of policy, which can ensure
change is ‘led from the top’. Social marketing campaigns that focus on self-efficacy
among household gatekeepers are important considerations. Future policies could
include promotion of healthy foods and a reduction of ‘junk food” marketing, such as
removal of these items at point-of-purchase (i.e. supermarket checkouts) (Reid et al.,
2009) where impulse purchases may occur. Policy implementation can also incentivise
healthy food purchasing through altering vending machine contents, mandating choices
via school canteen guidelines and food outlet healthy eating policies (Ganann et al.,
2014).

Pricing policies in food outlets have been shown to be effective strategies to increase
purchasing of healthy food products such as fruit and vegetables (Ni Mhurchu, 2010).
Both experts and consumers in a study conducted in the Netherlands concurred that
price reductions of healthy food could be a potentially effective strategy to increase
purchasing of healthy foods, however suggested discounts should be paired with
information and promotional strategies (Waterlander, 2010). Sustained increases in fruit
and vegetable purchasing as a result of a 12.5% price discount were seen six-months
post-intervention in New Zealand (Ni Mhurchu, 2010) and a discount of 20% seen over
a three month period in Australia (Le, 2016). While in remote Australia, a 20% price
discount alone on fruit and vegetables resulted in a 19.8% increase in fruit and
vegetable purchasing; an additional element of consumer education resulted in a further
7.6% increase in vegetable purchasing, relative to total food purchases (Brimblecombe,
2017).

In WA, policy actions have included an investment in regional and remote areas
through the Royalties for Regions program, which included, among other strategies,
expansion of school breakfast programs across the state. However, there is currently no
evidence relating to the impact of other policy initiatives such as introduced food price

subsidies.
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In order to more thoroughly understand the impact of the collective influences on
behaviour, it is important to consider the capacity of the individual (the agent) as well as
the contexts in which they live (i.e. social, economic ‘structures’) (Backholer et al.,
2014). Backholer et al described a continuum, whereby agent and structure lie at
opposite ends (Backholer et al., 2014). Therefore, the development of strategies to
increase F&V consumption should include a collective consideration of the

determinants of F&V consumption described above.
2.1.7 Measurement of fruit and vegetable consumption

The tools utilised to measure dietary intake are guided by the purpose of the collection,
the characteristics of the study population and the time and resources available to
conduct the assessment (Agudo, 2005). The following section provides an overview of

common methods of dietary measurement among children.
2.1.7.1 Food diaries

Food diaries (FD) are considered the ‘gold standard’ of measurement tools (Australasian
Child and Adolescent Obesity Research Network, 2010b) and involve the participant
recording food consumed at time of consumption. FD are usually employed for between
one and seven days, with the participant recording time of day, type and amount of food
consumed. Amounts consumed can either be reported using measurement tools provided
(such as cups, spoons) or by estimation using pictures or scales (Australasian Child and
Adolescent Obesity Research Network, 2010b). Strengths of FD include the ability to
record precise portion sizes, the lack of reliance on memory, and open-ended nature.
They have been shown to be suitable for reasonably accurate completion by children
from nine years of age (Australasian Child and Adolescent Obesity Research Network,
2010b; Watson et al., n.d.). This method is suitable for estimating group mean intake,
and a single record is sufficient (Watson et al., n.d.). The limitations include high
participant burden, the requirement of reasonable literacy levels among participants
(Rockett, 1997), underreporting (Australian Bureau of Statistics, 2012b) and potentially
biasing the food selected, given the need to record it (Thompson et al., 2013). Due to
participant fatigue, the quality of dietary recording also decreases over time

(Australasian Child and Adolescent Obesity Research Network, 2010b).
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2.1.7.2 Diet recalls

Twenty-four-hour recalls are conducted in a structured interview setting where the
participant is required to report the food and drinks consumed in the previous one day
period to a trained interviewer (Australasian Child and Adolescent Obesity Research
Network, 2010a). This method is one of the most frequently used methods to measure
F&V consumption (Agudo, 2005). Advantages of this dietary measurement method
include that group F&V intake can be measured (Agudo, 2005), it has a low participant
burden, immediacy of the reporting period, and mitigation of literacy issues
(Australasian Child and Adolescent Obesity Research Network, 2010a; Thompson et
al., 2013). Limitations include underreporting, often due to demographic factors such as
ethnicity and education levels (Thompson et al., 2013), and reliance on participant
memory and perception. Further, this method is not a reliable measure for usual intake
of F&V consumption, given the day-to-day variation in intake (Agudo, 2005;
Australasian Child and Adolescent Obesity Research Network, 2010a).

2.1.7.3 Food frequency questionnaires

Food frequency questionnaires (FFQ) involve participants reporting frequency of
dietary consumption via a list of food items, usually over a 12-month period. In addition
to dietary recalls, FFQ are also commonly used techniques to measure F&V
consumption (Agudo, 2005). Advantages of this method include that the tool is often
machine readable, and self-administration among adults is feasible, thereby reducing
administration cost (Rockett, 1997). Further, FFQ’s are appropriate for child
completion, particularly those aged 10-12 years of age (Australasian Child and
Adolescent Obesity Research Network, 2010c). Disadvantages include that information
such as amounts and cooking methods are not measured, completion can be time-
consuming due to a lengthy tool (Thompson et al., 2013) and the method is
inappropriate for the measurement of usual eating patterns (Australasian Child and

Adolescent Obesity Research Network, 2010c).
2.1.7.4 Dietary surveys

Dietary surveys include questions relating to broad food-related behaviours and some
information about dietary intake. They are suitable for delivery in a range of settings
such as in the home environment and can be completed by children, especially from ten

years of age. Questionnaires are useful when measuring dietary intake in large
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populations, have low participant burden and are suitable for self-administration

(Australasian Child and Adolescent Obesity Research Network, 2010d).

The dietary assessment method is imperative to the research design, in order to
adequately ascertain F&V consumption from the target group. The research method
must also ensure valid and reliable measures are employed and research processes are

rigorous, to demonstrate differences within the target group.
2.1.8 Validity and reliability
2.1.8.1 Quantitative research

Validity in quantitative research refers to the accuracy of the measurement and that the
intended measurement is being undertaken (Golafshani, 2003). In other words, validity
is the capacity of the research “fo measure that which it was intended to measure; the
truthfulness of the research.” (Joppe, n.d.). A number of possible ‘threats’ to validity
have been outlined, such as the procedures undertaken (i.e. the instrument changes
between pre-test and post-test), characteristics of the testing (i.e. increased familiarity
among participants of the instrument) or that the characteristics of the setting within
which the research is conducted results in findings that cannot be generalised across
other settings (Creswell, 2014). Reliability in quantitative research relates to whether
the research can be replicated, with elements including whether the tool is consistent,
stable and uses similar measurements within the time it is used. It should also be

repeatable over time (Golafshani, 2003; Joppe, n.d.).
2.1.8.2 Qualitative research

Given that qualitative research attempts to highlight a range of perspectives and provide
an in-depth understanding of phenomenon, terms such as ‘trustworthiness’,
‘transferability’ and ‘consistency’ are often used to assess the validity and reliability of
this type of research (Creswell, 2014). Creswell also discusses the use of triangulation
in qualitative research, such that results are compared across methods, in addition to
incorporating a variety of perspectives within themes. To further increase confidence in
methods undertaken, a detailed documentation of research procedures conducted during
data collection and analysis is suggested, as is checking transcripts for accuracy, and the
maintenance of consistent definitions of criterion, which is warranted when coding
within a theme. Further, it is recommended that a number of team members check

coding of results to ensure this stage is conducted appropriately (Creswell, 2014).
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2.1.9 International and national recommendations for fruit and vegetable consumption

F&V recommendations differ substantially between countries internationally. Table 2
provides an overview of key F&V recommendations in selected developed countries.
Across countries, differences in recommended amounts exist. Australian
recommendations exceed those recommended by the World Health Organization.
Differences are also seen for grouping of recommendations for both F&V collectively

(i.e. World Health Organization), as opposed to separately (Australia).

Table 2: Fruit and vegetable recommendations, internationally and in Australia
Recommendations per country

Globally* USA** Australia***
Year published 2003-2016 2015 2013
Child gender Both Both Both
Child age All 9-13 years 9-13 years
Fruit recommendation per day 1.5 cups 2 serves (300 grams)

5 serves (375 grams) for
children 9-11 years and
girls 12-13 years
5.5 serves (412.5 grams)
for boys 12-13 years

*(World Health Organization, 2016); **(U.S Department of Health and Human Services and the U.S
Department of Agriculture, 2015; United States Department of Agriculture, 2016); ***(National Health
and Medical Research Council, 2013b).

400g of F&V

cach day 2.5 cups (male)

2 cups (female)

Vegetable recommendation per
day

2.1.10 Adherence to dietary guidelines among children

Globally, a relatively low proportion of the population consumes fruit and vegetables
consistent with dietary guidance (Australian Bureau of Statistics, 2015b; U.S
Department of Health and Human Services and the U.S Department of Agriculture,
2015; Yngve et al., 2005). Table 3 below presents proportions of children in selected

countries that are meeting respective dietary guidelines for F&V.
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Table 3: Fruit and vegetable dietary guideline adherence by population, internationally and in
Australia

Dietary guideline adherence by country

Europe* * USA** Australia*** WA %%
Year guidelines published 2003-2016 2015 2013 2014
. 1 year and
Child age 11 years above 9-13 years 9-15 years
Percentage of the
population meeting 25.0% 68.9% 64.0%
country/world dietary
guidelines for Fruit
o
Percentage of the 17.6%
population meeting 13.0% 6% 8.8%

dietary guidelines for
vegetables

*(Yngve et al., 2005); *including the following countries: Austria, Belgium, Denmark, Iceland,
Netherlands, Norway, Portugal, Spain, Sweden; **(U.S Department of Health and Human Services and
the U.S Department of Agriculture, 2015)” ***(Australian Bureau of Statistics, 2015b, 2016b);
****(Tomlin et al., 2014).

While many countries around the world have recommended that people consume a
minimum of 400 grams per day, the recommendations do vary. This is due to the
variances in populations, cultural preferences, and availability of F&V across countries.
Similarly, measurement of F&V consumption differs across countries, making
comparisons difficult (Agudo, 2005). The differences observed above may, in part, be
due to different measurement methodologies and different recommendations for dietary
intake (Agudo, 2005). A possible explanation for greater compliance of fruit guidelines
rather than vegetable guidelines could be due to the contribution of juice and dried fruit

to fruit serves (Australian Bureau of Statistics, 2016b).
2.1.11. Current evidence gaps regarding fruit and vegetable consumption

Currently, there are large gaps in the evidence base regarding children’s F&V intake. It
is clear that, both nationally and across WA, children consume F&V in suboptimal
amounts. Consumption is driven by a complex set of determinants such as location;
regional and remote children are at a disadvantage regarding access to healthy food
options. However, large gaps still remain and there is a paucity of data. In particular,
this relates to: (1) the determinants of F&V consumption among WA children across

various levels of influence; and (2) how remoteness impacts F&V consumption among
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WA children. In order to improve the diet quality of children living in these areas,

further research is warranted.
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2.2 Concept 2: Food security and food insecurity
2.2.1 Definition
The World Food Summit of 1996 agreed on a definition of FS, that is:

“FS exists when all people, at all times, have physical and economic access to
sufficient, safe and nutritious food to meet their dietary needs and food
preferences for an active and healthy life.” (Food and Agriculture Organization,

199¢).

This definition was reaffirmed in 2009, with the addition of the dimensions of ‘food
availability’, ‘food access’ ‘food utilisation’; and stability of the first three dimensions.
In addition, an emphasis on the importance of nutrition was included (Ecker et al., 2012;
Rychetnik et al., 2003; United Nations Food and Agriculture Organisation, 1998; World
Health Organization, 2012):

“F'S exists when all people, at all times, have physical, social and economic
access to sufficient, safe and nutritious food to meet their dietary needs and food
preferences for an active and healthy life. The four pillars of F'S are availability,
access, utilisation and stability. The nutritional dimension is integral to the
concept of food security” (Food and Agriculture Organization of the United
Nations, 2009).

This term acknowledges the link between FS and food systems, such that for a person to
be food secure, culturally and socially appropriate food must be physically and
economically available. From a national perspective, physical availability of food
refers to the food supply chain (Innes-Hughes et al., 2010). In Australia, increasing
globalisation of food production and uncertainty of international export markets is
influencing our food supply (Spencer, 2012). This has an impact for local producers
who are required to compete with cheaper, imported products. The increased cost of
agriculture and low yields, may in turn impact food prices, which impacts the economic
accessibility of food for people (Stoeckel, 2008). There is also uncertainty regarding
climate change and water availability for producers, which will particularly impact
farmers of fresh produce (Spencer, 2012). Further, food availability at a community
level may be impacted and disrupted by long transportation distances (Pollard et al.,

2015). Food distribution should ensure that food available to purchase in food outlets is
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nutritionally adequate, culturally appropriate and secure (Booth et al., 2001). However,
guaranteeing a safe, affordable and nutritious supply of food is available in WA is

particularly challenging, given the geographically expansive state (Pollard et al., 2015).

Household or individual social factors that impact FS include determinants such as
unemployment, single parenthood, living in locations deemed high level of social
disadvantage (Foley et al., 2009). People should also be free from anxiety about where
they will be able to source food from (Booth et al., 2001). Further, people must have the
nutrition knowledge, cooking skills, food preparation and storage facilities to utilise it in

a way that ensures food safety (Innes-Hughes et al., 2010).

However, there are certain subsets of the population that cannot achieve FS (Foley et
al., 2009) according to the above definition. Conversely, FI occurs when food access is
restricted or availability of nutritionally adequate and acceptable foods is reduced or
uncertain (Life Science Research Office, 1990). Further, this includes the notion of an
unsustainable food source, whereby people resort to food relief such as food banks or
charities and there is an additional element of stress and anxiety relating to obtaining
food (Hamelin, 2002). FI occurs across a continuum, ranging from FI with diminished
food quality (without hunger) to FI with extreme hunger. In the latter case, an individual
often undertakes behaviour such as omitting meals as a result of an inadequate quantity

of food (Burns, 2004; Connell et al., 2005).
2.2.2 Determinants of food security

As outlined above, there are four pillars of FS; food availability, food access, food
utilisation, and stability of these dimensions. These dimensions comprise a number of
specific FS determinants. This section will explore the existing literature relating to

food security determinants that comprise each of the FS pillars.
2.2.2.1 Food availability determinants

Within the food availability dimension, key FSD include location of food outlets
(Morland, 2002). Specifically, locations of lower socio-economic status have been
found to have lower supermarket density (Ball et al., 2009). Limited food availability,
particularly of food products in line with ADG recommendations (Cheadle, 1993; Le et
al., 2015; National Health and Medical Research Council, 2013a) has been found in
remote locations (Harrison et al., 2007; Harrison, 2007; Pollard, Nyaradi, et al., 2014).

The availability of nutrient-dense options such as fresh fruit and vegetables is a
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particular challenge for regional and remote WA, given its geographically expansive
nature and inefficient food supply chains (Pollard, Landrigan, et al., 2014). Similarly,
high food price is an issue people living in remote areas often face, being at a
disadvantage when it comes to access to affordable and quality healthy food (Landrigan,
2010; Le et al., 2015; Pollard, Nyaradi, et al., 2014). In WA, the price of a healthy food
basket was 23.5% higher across areas classified as ‘very remote’, in comparison to
metropolitan Perth (Pollard, Landrigan, et al., 2014). This increased pricing can lead to
dietary patterns inconsistent with national dietary recommendations (Kamphuis, 2006;
Turrell et al., 2002), due to the prohibitive cost of perishable food (Giskes et al., 2002).
Suboptimal quality is also strongly linked with nutrition (Rychetnik et al., 2003) which
can result in residents shopping in towns other than where they live, given the inferior
quality, low variety and high cost of food (Hendrickson et al., 2006; Le et al., 2015).
Quality was shown to decrease with increasing remoteness in WA, with the exception of
locations that harnessed locally produced fruit (Pollard, Landrigan, et al., 2014). A
healthy diet is defined as one that contains a variety of food (Food and Agriculture
Organization of the United Nations, 2016), both within and across each of the five food
groups (Better Health Channel., 2014). Consumption of a dietary pattern that includes a
range of foods increases the likelihood that nutrient needs will be met (National Health
and Medical Research Council, 2013a), benefiting health (Kakinami et al., 2014).
People experiencing FI, and those from poorer households, have been shown to
consume fewer nutrients due to a limited range of F&V, in comparison to their FS
counterparts (Giskes et al., 2002; Mello et al., 2010; Turrell et al., 2002). Stability of
availability, price, quality and variety, particularly in regional and remote areas, is
impacted by environmental events such as adverse weather causing flooding and
bushfires (Gallegos et al., 2017). In Australia, convenience foods have better promotion
than healthy foods, with the exposure of children to junk food advertising being one of
the highest worldwide (Kelly et al., 2010). The marketing of these foods, in conjunction
with their widespread availability increases the risk for adoption of unfavourable
lifelong eating habits, contributing to obesity (Committee on Food Marketing and the
Diets of Children and Youth, 2006).

2.2.2.2 Food access determinants

A key food access FSD includes household financial resources. The WA Food Access

and Cost Survey found that, on average, welfare recipients would need to spend almost
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50% of their disposable income on food, compared with 16% of those on an average
income (Landrigan, 2010). Parents have also reported purchasing less nutritious options
due to budget constraints, or purchasing less desirable types of F&V (i.e. canned instead
of fresh) due to cost (Hoisington et al., 2002). Another issue is centralisation of towns
outside of metropolitan areas, which adds distance and transport to shops as significant
factors to food access. Participants have reported living at an inconvenient distance
away from the main shopping precincts, which increased purchasing difficulty
(Drewnowski et al., 2004; Hendrickson et al., 2006; Le et al., 2015; Nolan et al., 2006).
In WA, there are more food outlets located in areas that have higher accessibility via
main roads. This poses challenges for residents living in remote areas who have limited
purchasing options (Pollard, Landrigan, et al., 2014). Previous research has also
indicated that transportation issues were a barrier to accessing formal social support
services, such as emergency food relief, when respondents ran out of food (Le et al.,
2015). Other formal social support options include government-facilitated food
assistance programs, such as those delivered through schools (i.e. School breakfast
programs, Supplemental Nutrition Assistance Program, National School Lunch
Program) (Nord, 2009). Informal social support commonly associated with running out
of food includes children being asked to eat food with extended family, friends or
neighbours, or borrowing food and money (Connell et al., 2005). These informal
measures were believed to fill the gap left by non-existent formal options in remote WA,
with community members assisting those most vulnerable to food insecurity such as
children and the elderly (Pollard, Nyaradi, et al., 2014). Another concern highlighted by
previous literature includes mobility, with respect to food access issues (Nolan et al.,
2006). The presence of young children made physical travel to food outlets difficult and
disabilities often led to a reliance on convenience outlets, rather than larger outlets with

a superior range, quality and lower prices (Le et al., 2015).
2.2.2.3 Food utilisation determinants

Possession of knowledge and skills to make informed food purchasing and preparation
decisions (Australian Institute of Health and Welfare and Commonwealth Department
of Health and Family Services, 1997; Hoisington et al., 2002) and balance a household
budget are important components of FS (Gallegos et al., 2017). Those with poor
nutrition knowledge or food preparation skills may waste food unnecessarily or

consume meals of lower nutrient density (Browne et al., 2009; Burns, 2004). Further, it
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has been suggested that disadvantaged socio-economic groups have poorer nutrition
knowledge and cooking skills, preparing meals that are less complex than high-income
parents (Grutzmacher et al., 2011). Food preferences are also closely linked to
consumption, with FI children reporting that they had to consume foods they disliked,
as they were often the only foods provided (Connell et al., 2005). Parents were
concerned that their children would dislike the food provided (Hoisington et al., 2002).
Food preparation and storage facilities are critical household resources needed to
consume a healthy diet (Le et al., 2015), and have been reported to be inefficient in
some areas of Australia (Bailie, 2001))(Australian Institute of Health and Welfare,
2008a). Time has also been reported as a barrier to obtaining money for food, and
subsequently, purchasing food; participants have reported the demands of work, study
and household food preparation are difficult to balance (Hoisington et al., 2002). Low-
income parents were more likely to be concerned with convenience when preparing
meals (Grutzmacher et al., 2011), while the majority of rural residents in one study
reported shopping for food multiple times per week or weekly, with food storage
implications for those shopping less frequently. Further, almost half of these participants
reported they were prepared to invest time in travelling to another town in order to

purchase foods unavailable in their town (Le et al., 2015).

Figure 2 provides a graphical presentation of the determinants described above.
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Determinants of food security

Food Supply Access to Food
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and use food
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Figure 2: Determinants of Food Security framework. Reproduced from Rychetnik et al. (2003) Food
Security Options Paper, NSW Centre for Public Health Nutrition.

The model developed by Rychetnik et al (Figure 2) was developed as a result of an
international and national literature review relating to food security, to identify key
conceptual frameworks and food security definitions. It was primarily based on a model
developed by McComb, Webb and Marks (McComb, 2000). In addition, a number of
consultations with nutrition experts informed the document entitiled ‘Food Security
options paper: A planning framework and menu of options for policy and practice

interventions’ (Rychetnik et al., 2003).
2.2.3. Health consequences of food insecurity

There are numerous poor health outcomes relating to FI, including mental health
conditions such as anxiety, depression and lethargy (Vic Health, 2005; Vozoris et al.,
2003), frequent illness leading to increased hospitalisation, behavioural issues, a lower
scholastic achievement in children, and dietary changes resulting in nutrient deficiencies
(Nord, 2007). Adults may try to avoid hunger by cutting the size of meals, skipping

meals and going without food. However, when food is extremely limited, the means to

30



avoid hunger are ineffective and cause severe personal hunger and hunger that effects
the family and children (Burns, 2004). There is, however, a FI-obesity paradox,
whereby incidence of obesity has been found to be 20-40% higher for FI females
(Burns, 2004), placing individuals at increased risk of various chronic diseases, many of
which have been classified as National Health Priority Areas (NHPA’s) given the
significant burden of disease they contribute (Australian Institute of Health and Welfare,

2016b).
2.2.4 Measurement of food insecurity
2.2.4.1 International measurement of food insecurity

There are inconsistencies between measurements of FI globally. Tools vary from a
single question in self-completed surveys to multi-item questionnaires delivered via
trained interviewers. Radimer (Radimer, 2002; United States Department of Agriculture,
2008) in association with Cornell University, developed the 18-item United States of
America (USA) household Food Security Survey Module (FSSM), which incorporates
anxiety about running out of food, personal perceptions around food reduction and
reduced food intake. A six item short form includes specific questions sourced from the
original 18-item version, and can be used where time restraints exist (Blumberg S.J. et
al., 1999). The short form has demonstrated high sensitivity and specificity with
minimal bias (Blumberg S.J. et al., 1999). Connell et al (Connell et al., 2004) adapted
the FSSM and incorporated the child-related items from the 18-item FSSM. The child-
form of the FSSM, the Child Food Security Survey Module (CFSSM), comprises nine-
items, each of which has response options of ‘a lot’, ‘sometimes’ and ‘never’. Each
response of ‘a lot’ or ‘sometimes’ is allocated a score of one, with the sum of the nine
responses determining the raw score. A raw score of zero is categorised as ‘High FS’,
raw score of one defined as ‘Marginal FS’, two-five categorised as ‘Low FS’ and
respondents with a score of six-nine are classified as having ‘Very low FS’ (Connell et
al., 2004). The CFSSM has been validated by the USA Department of Agriculture and is
considered an excellent indicator of FI experienced by children (Nord, 2007). It has
been recommended that this instrument be administered with caution to children
younger than 12 years of age, given validation tests have resulted in more consistent
results among older children (Connell et al., 2004). However, validation tests were with
a small sample and children as young as six years of age have been suggested to

adequately report their experiences of FI (Herjanic et al., 1975; Nalty et al., 2013).
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Children’s descriptions of FI have also strongly resembled those of adults’ in another

study (Connell et al., 2005).
2.2.4.2 National measurement of food insecurity

In Australia, one question has typically been used to measure household FI in national
surveys of adults 18 years and above, including 1995 National Nutrition Survey,
Australian Bureau of Statistics Population Health Measure and 2001 National Health
Survey:

“In the last 12 months, were there any times that you ran out of food and

couldn't afford to buy more?” (McLennan, 1995).

The most recent Australian Health Survey (2011-2012) used two questions to explore
two limited aspects of FI; the above question, in addition to enquiring about the
resulting consequences of not having enough money to buy more food (Australian
Bureau of Statistics, 2013d). Smaller scale studies focussing on specific geographical
locations have used questions of a similar nature relating to food depletion and reduced
intake (Temple, 2008) or used more comprehensive USA tools (Ramsey et al., 2011)

within limited samples.

Despite access to food being recognised around the world as a fundamental human right
(World Health Organization, 2014a), FI has been slow in its political prioritisation in

Australia, given its consideration as a problem of the ‘developing countries’ (Foley et
al., 2009).

2.2.5 Estimated prevalence of child food insecurity

Table 4 outlines the estimated international and national prevalence of FI among

children.
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Table 4: Estimated prevalence of child food insecurity, internationally and within Australia

Sample

Country Reference Year . Instrument Prevalence
population
United Kingdom Poverty and Social Exclusion in the U.K. 4.0% of children not fed
(UK) (Gordon etal., 2013) 2013 Adults Survey (Dermott et al., 2012) ‘acceptable diets’
(United States Department of FS Supplement 0 . .
Agriculture Economic Research 2015 Adults To the Current Population Survey ot hc;ulsg h(e)ﬁz :)Vll(;h Ghlien
Service, 2016) (Coleman-Jensen et al., 2016) Y
USA CFSSM
Children (Connell et al., 2004) 64.0% child FI
(Nalty et al., 2013) 2013 and Adults 18-item Household FSSM (Bickel et al., 56.0% adult-reported child FI
2000)
18-item Household FSSM (Bickel et al., 34.0% of households with
(Ramsey et al., 2011) 2011 Adults 2000) children
18-item Household FSSM 21.9% in New South Wales
(Nolan et al., 2006) 2006 Adults (Bickel et al., 2000) households
Australia
(Australian Bureau of Statistics,  2011- Single item question (Australian Bureau of o
2013¢) 2012 Adults Statistics, 2013c) gikioibonschelh
(Australian Bureau of Statistics,  2011- Single item question (Australian Bureau of 0
2015a) 2012 Adults Statistics, 2015a) 4.8% of WA households
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2.2.6 Current evidence gaps regarding food insecurity among children

Given the single-item question most frequently used in Australia only measures some
aspects of FI, it has been suggested as a measurement of risk rather than actual
prevalence of FI (Nolan et al., 2006; Ramsey et al., 2011). The true magnitude of the
problem is likely to be underestimated in Australia, given previous surveys neglected to
assess levels of hunger and did not measure the extent, nature and distribution of the
issue. FI is much more complex than one domain alone (Nolan et al., 2006; Ramsey et
al., 2011). Further, no Australian research has measured FI among children from a
child’s perspective; despite the fact an accurate assessment would elucidate potential
effects of the issue on children and adolescent’s future health and wellbeing (Connell
2005), in addition to the key FSD that impact children’s food intake and strategies for
change. The full scale and nature of FI among Australian children is unlikely to be
revealed unless (i) contributing factors are included in assessments; and (ii) targeted
studies are conducted among hard-to-reach groups (Harrison et al., 2007). Hence, an
adequate assessment of the extent and distribution of child FI in Australia is necessary
and could be utilised as key evidence for advocates working to change the currently

meagre Australian food and nutrition security policy actions.
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2.3 Concept 3: The relationship between food security determinants and fruit and

vegetable intake
2.3.1 Existing literature

A small number of studies have investigated whether an association between FS and
F&YV intake exists, mostly focusing on FS status rather than the FSD. The existing
evidence base is inconsistent regarding whether any associations exist between FS and
F&V consumption. A recent study conducted by Amaro (2015) involved surveying a
sample of 143 participants at farmers’ markets in the USA. The authors hypothesised
that lower household FS status would result in lower F&V consumption among their
children aged 5-10 years of age. The results demonstrated that household FI was neither
related to fruit consumption (p = 0.71) nor vegetable consumption (p = 0.71) (Amaro,
2015). Another recent study found no association between child FS status and F&V
consumption among 5,136 children aged 2-15 years (Rossen et al., 2015). However, an
association was found between household FI and consumption of fruit juice (p < 0.05);
whereby FS children drank fewer cups of juice than FI counterparts. A systematic
review of 16 USA articles resulted in either limited or inconsistent findings regarding
whether FI adversely affected children’s vegetable intake (Hanson et al., 2014).
However, some studies indicated an association with fruit intake. One of the studies
included in Hanson’s review found an association with particular aspects of F&V
consumption; a significantly higher mean intake of fresh and canned fruit (p = 0.007)
and vegetable juice (p = 0.029) was found among FS children (Dave et al., 2009).
Another USA study (Grutzmacher et al., 2011) used matched parent-child surveys (n =
92) to determine whether a relationship existed between household FS and children’s
F&V consumption. Only fruit consumption was associated with FI; children living in

households categorised as Low FS consumed more fruit than FS households (p < 0.01).

It has been suggested that the inconsistency in findings within existing literature are due
to the various criteria to establish level of FS with which to compare, differing sampling
methods, unaccounted confounding variables (Rossen et al., 2015) and variations in diet
quality measurement (such as using parent proxy reports and the dietary assessment
technique itself used). Further, a publication bias against studies reporting no

association between FS and F&V intake has also been suggested (Hanson et al., 2014).
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2.3.2 Current evidence gaps regarding the association between food security

determinants and fruit and vegetable intake

Literature is currently inconsistent regarding FS and F&V, especially among children.
Further research is warranted, particularly of the underlying FSD, to determine whether
there is any relationship between FS and F&V consumption, especially in regional and

remote areas of Australia.

2.4 Current Australian political context of nutrition and food security
2.4.1 National policy context

Australia currently lacks an overarching national food and nutrition security policy,
despite diet being the leading risk factor for burden of disease (Australian Institute of
Health and Welfare, 2016a; Institute for Health Metrics and Evaluation, 2014). In
addition, over two thirds of adults (63%) and over one quarter of children (25%) are
currently classified as overweight or obese (Australian Bureau of Statistics, 2013b).
Numerous federal and state government reports cite the importance of access to and use
of nutritious food among Australians (Commonwealth of Australia, 2004; Council of
Australian Governments, 2009; Prime Minister's Science, 2010; South Metropolitan
Population Health Unit, 2014; Tasmanian Food Security Council, 2012) and a
comprehensive scoping study complete with recommendations to guide the
development of a national nutrition policy has been completed (School of Public Health
and Social Work and School of Exercise and Nutrition Sciences, 2013). Though, to date,

limited action has occurred.

However, examples of the national policies or political leadership currently in place

relating to food and nutrition security include:

e The ADG —the ADG provide the Australian population with guidance relating to the
serves of food for optimal health and wellbeing, and are based on comprehensive
scientific evidence. The intention is for health service providers to use the ADG in
their education of client groups, which is supported through an Educator Guide;
(National Health and Medical Research Council, 2013a);

e Goods and Services Tax (GST) — The GST is a 10% taxation on most goods and
services in Australia, with the exemption of products such as fresh F&V (Australian

Taxation Office, 2016);
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Australian and New Zealand Food Regulatory System — This collection of policy
makers, the standard-setting body (Food Standards Australia and New Zealand), and
the implementation and enforcement bodies contribute to public health protection,
safety, information and regulation relating to the Australian food supply
(Commonwealth of Australia, 2013). This includes the voluntary Health Star Rating
food labelling scheme (Commonwealth of Australia, 2014);

National Quality Framework (NQF) — The NQF outlines the requirements of day
care, preschools and out-of-school-hours care, including the provision of nutritious
food. The NQF operates under the Education and Care Services National Law and
the Education and Care Services National Regulations (Australian Children's
Education and Care Quality Authority, 2016);

National Healthy School Canteens Guidelines for Healthy Food and Drinks
Supplied in School Canteens — These national guidelines, which are based on the
ADG, provide Australian schools with the requirements for food and beverages sold
through school canteens. The guidelines categorise products into green ‘always on
the canteen menu’, amber ‘select carefully’ and red ‘not recommended on the
canteen menu’ categories (Australian Government Department of Health, 2014);
Social security safety net — Government income support is available to vulnerable
households in Australia, with eligibility criteria and income and asset testing
conducted for each payment type (Australian Government Department of Human

Services, 2016).

2.4.2 Western Australian policy context

Similarly to national policy leadership, limited progress in WA has been made. The

following are key examples of state health promotion policy in WA:

Public Health Act 2016 — The objects of the recent Act relate to the promotion of
public health and wellbeing and protection of people and communities from
diseases. This is implemented through the creation of healthy environments,
provision of public health screening and information campaigns, disease monitoring
and reporting, reduction of inequalities in disadvantaged communities (Government
of Western Australia, 2016);

WA Health Strategic Intent — An overarching WA Health policy which prioritises

health promotion, health service provision, development of infrastructure, utilisation
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of Information and Communications Technology, facilitation of health research,
workforce and partnership development (Government of Western Australia
Department of Health, 2015b);

e WA Health Promotion Strategic Framework (HPSF) — The HPSF 2017-2020 aims
to increase health-related behaviours and environments among residents in WA.
One main principle includes equity and inclusivity, with an emphasis on the
development of strategies to address health influences. The priority areas related to
nutrition include ‘Healthy Eating’ and ‘Curbing the Rise in Overweight and
Obesity’. Suggested ‘domains for action’, include “healthy policies, legislation and
regulation, economic interventions, supportive environments, public awareness and
engagement, community development, strategic coordination, building partnerships
and workforce development, and targeted interventions” (Department of Health,
2016). In particular, specific population groups of focus include people of low
socio-economic status and rural and remote communities (Department of Health,
2016);

e Healthy Options WA: Food and Nutrition Policy for WA Health Services and
Facilities. This policy relates to the provision of healthy environments that support
nutrition through food provision within WA Health venues, such as hospital food
outlets (but not food service) and WA Country Health Service locations. A traffic
light system is utilised to categorise food and drinks available in cafes, cafeterias,
vending machines etc. (Government of Western Australia Department of Health,
2015a);

e WA Healthy Food and Drink Policy (HFDP) — The HFDP requires that schools in
WA adopt a ‘whole school approach’ to healthy eating. Similarly to other policies,
foods are categorised in a traffic light system, whereby the policy bans provision of
red foods unless they are “essential to the learning program” (Department of
Education WA, 2014). All state government schools are required to develop a
healthy eating policy and ensure their canteen complies with the relevant procedures
(Department of Education WA, 2014).

2.4.3 Current policy gaps in food and nutrition security

Some examples of key policy gaps as identified by academics and government

departments include:
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Improved social security actions, such as ensuring that welfare recipients can afford
to purchase healthy food with the financial support they receive (Public Health
Association of Australia, 2012; School of Public Health and Social Work and School
of Exercise and Nutrition Sciences, 2013);

Equitable and more frequent health service provision in regional and remote areas,
such as through the provision of nutrition knowledge and cooking skills, especially
in school settings (Public Health Association of Australia, 2012);

A reduction in marketing of unhealthy foods to children (Public Health Association
of Australia, 2012);

Strengthening of local FS advocacy groups and food policy coalitions (Rychetnik et
al., 2003);

Sustained action to create environments conducive to accessing and purchasing
nutrient-dense food, such as ensuring availability of quality, affordable core foods
and core food subsidies (Bastian et al., 2011; Pollard et al., 2015; Public Health
Association of Australia, 2012; Tasmanian Food Security Council, 2012);
Incorporation of a human rights-based approach to FS strategies, such as through
food supply improvements described above. This may contribute to prevention of
FI, as opposed to merely management of the issue (Gallegos et al., 2017).

More considered town planning that ensures access to healthy food, especially for
disadvantaged groups, such as through public transport routes, location of food
outlets (Public Health Association of Australia, 2012) and considers provision for
community gardens and edible landscapes (Rychetnik et al., 2003);

Improved nutrition monitoring of food prices and availability, especially in regional
and remote areas (Pollard et al., 2015; Public Health Association of Australia, 2012;
School of Public Health and Social Work and School of Exercise and Nutrition
Sciences, 2013);

National public health information campaigns that promote consumption of healthy
foods, such as the rescinded Go for 2&5® campaign, which specifically promoted

F&V consumption (State of Western Australia, 2011).

The above list provides some context of current nutrition policy in Australia and WA,

while some examples of existing gaps that could be filled with a combination of

upstream, midstream and downstream interventions have been highlighted. These could

contribute to addressing some of the structural factors that influence FS, facilitate

40



healthy environments that support individuals to make informed health decisions and
improve food supply (Rychetnik et al., 2003). The filling of these policy gaps could
contribute to a reduction in disparity between health outcomes of vulnerable groups and
the wider population (National Health and Medical Research Council, 2013a; School of
Public Health and Social Work and School of Exercise and Nutrition Sciences, 2013).

2.5 Conclusion

Despite the established evidence that F&V contribute a myriad health benefits to dietary
patterns, many children in Australia and WA consume F&V in amounts inconsistent
with the ADG. With suboptimal consumption resulting in implications including
reduced dietary diversity, developmental problems, social issues and increased risk of
developing chronic NCD, an understanding of the factors that determine F&V
consumption is imperative. The literature suggests use of theories of health behaviour,
such as an Ecological Model of Health Behaviour, is advantageous for the interpretation
of research findings and development of strategies to mediate low F&V consumption.
The body of evidence advocates for the use of mixed methods such as food diaries and
dietary surveys to measure F&V intake, with children considered capable of reliably

reporting their intake.

While a broad definition of FS has been agreed globally, measurement of the complex
issue remains inconclusive. However, it is clear that Australia lags behind in
measurement, particularly among children. There is currently no established prevalence
of child FI in Australia, from the child’s perspective. However, a growing body of
evidence has documented the adverse effects of FI including mental health issues,
illness, developmental problems and obesity. The time has come to ‘catch up’ with
other countries. Given the complexity of the multifactorial issue, investigating the
problem through use of the comprehensive and extensively tested USA instruments, as
well as investigating the underlying FSD, is suggested. This approach would investigate
the key FSD across food availability, access and utilisation dimensions, would allow
comparisons, and furthermore, would facilitate an investigation from a range of

perspectives.

In addition, there is little published evidence relating to the association between a range
of FSD and F&V intake among children. Most of the available literature relates to the
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relationship between FS status and F&V intake, with many studies finding no

association due to differences in research design, methodology and FS status criteria.

A key strategy to impact diet quality is through evidence-based government policy.

Australia currently lacks consistent, sustained and effective policy actions to address

health disparities between vulnerable groups within our population. Political leadership

is required to ensure Australians, regardless of where they live, have access to
affordable, nutritious and good quality food, and the associated food literacy required

live a healthy life.

Current research gaps that will be filled by this study include:

e A comprehensive investigation of the determinants of WA children’s F&V
consumption;

e A comparison between regional and remote WA children’s F&V consumption in
relation to quantities, types and varieties;

e An exploration of the FSD among regional and remote WA children;

e Establishing, to our knowledge, the first published prevalence of child Fl in
Australia from children’s perspectives;

e Contributing to the scarce evidence base regarding whether an association exists
between FSD and F&V consumption among children in regional and remote WA,

e Contribution of recommendations for consideration, to improve nutrition and FS-

related policy.

2.6 Summary

The following chapter, Chapter 3: Methods, provides a detailed explanation of the
methods utilised in this mixed-methods research, to fill the abovementioned research

gaps in the current evidence base.

to
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CHAPTER 3: METHODS

3.0 Foreword

This chapter provides an overview of the methods undertaken to complete this research
and addresses each of the selected RQ. Additional detail is included in each of the six
manuscripts within this Thesis with Publication (Chapters 4 to 8). This chapter begins
with an overview of the philosophical worldview that guided the research. The second
section justifies the study design and methodologies utilised in this study. The third
section outlines the study phases undertaken to complete the research, such as the
literature review, instrument development, pilot testing, sampling, data collection and
data analysis. The fourth section of this chapter provides an overview of the ethical

considerations, while the fifth section provides a summary of this chapter.

3.1 Philosophical foundation

The philosophical worldview or paradigm this study holds is pragmatism, a problem-
centred, solutions-focused approach that uses mixed-methods to draw conclusions about
the phenomena in question (Creswell, 2014). The concepts and issues at hand are
complex and impacted by numerous factors on multiple levels of influence. Thus, this
approach enabled flexibility in the analysis of the problems of suboptimal F&V, child

FI and the association of FSD and F&V. Figure 3 illustrates the research framework for

the study.
Hesearch Framework
Philosophical worldview € > Design
Pragmatic Quantitative (child and caregiver survevs)

Qualitative (Key informant interviews)
Hesearch approach
Mixed methods

Kesearch method

Research QQuestions
Data Collection

Data analysis
Results interpretation
Walidation

Figure 3: PhD research framework (Creswell, 2014).
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3.2 Study design and methods

A parallel mixed-methods approach was utilised for this study. This approach is often
chosen due to its ability to comprehensively analyse and interpret research problems.
Both the qualitative and quantitative data streams were initially piloted then
concurrently collected and analysed side by side, then collectively interpreted (Chapter
10: Discussion) to understand the overall contribution this study made to knowledge
(Creswell, 2014). Figure 4 (below) provides a graphical representation of the study’s
approach.

QUANTITATIVE DATA STREAM

Child survey (n=256)

24-hour food diary (n=196)

Interpret
findings

Caregiver survey (n=256)

QUALITATIVE DATA STREAM

Key informant interviews [(n=20)

Data collected and analysed (side-by-side approach)

Figure 4: Mixed methods study framework
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a graphical representation of the study locations;
Figure 5: Regional and remote Western

the dark grey area is considered by the ASGS as Australia

regional (Inner regional and outer regional), while

the light grey area is considered as remote (remote and very remote) (Australian Bureau
of Statistics, 2014b).

3.2.2. Methods employed

This mixed-methods study utilised concurrent qualitative and quantitative data streams.
This enabled a comprehensive approach to facilitate understanding from a range of
perspectives (Creswell, 2014). Methods selected for each data stream were based on
evidence provided in Chapter 2: Background.

The quantitative data stream included:

e Child survey: A cross-sectional, self-administered, paper-based pictorial survey
was used to collect data relating to children’s self-reported F&V intake (i.e.
usual serves, types), FS status and household demographics was conducted
through WA schools.

e 24-hour FD: A FD was utilised to report quantities (serves) and varieties of
F&V consumed and was conducted through WA schools.

e Caregiver survey: A cross-sectional, self-administered, paper-based pictorial
survey similar to the child survey included questions relating to household
demographics, FSD and their child’s consumption of F&V.
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Both the child survey and caregiver survey components formed a caregiver-child dyad,
which was selected to facilitate data analyses that incorporated data from both surveys

and compare findings where required.
The qualitative data stream included:

e Key informant interviews: In-depth interviews with health, school/youth and
food supply workers across WA were chosen to obtain insights about children’s

F&V consumption and FSD.

Table 5 outlines the data stream method used to answer each RQ and the respective

manuscripts included in the thesis.

46



Table 5: Link between study research questions, methodologies and thesis chapter publication.

RO Literature Child 24-hour food Caregiver Key informant Thesis
review survey diary survey interviews Chapter

RQ 1: What are the determinants of F&V consumption among v v 4
regional and remote WA children?
RQ 2: What quantities, varieties and types of F&V do children
living in regional and remote WA consume and how do these 4 4 4 4 v 5
compare to the serves recommended by the ADG?
RQ 3: What are the determinants of FS among regional and v v v v 6
remote WA children?
RQ 4: What is the proportion of children in regional and remote v 7
WA that are FI?
RQ 5: Are FSD related to F&V consumption and which 8
determinant has the greatest influence on consumption, among 4 4 4 9

children in regional and remote WA?
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3.3 Study phases

The methods used to conduct this study are described in each manuscript presented in
this Thesis with Publication, but are described more fully in the following section and in
related study phases. Phase 1 included development of the research proposal and
obtaining necessary study approvals. Phase 2 included the pilot study. Phase 3 included
sampling and recruitment. Phase 4 included data collection, while phase 5 included
data analysis. Phase 6 included research results dissemination such as publishing of
manuscripts, conference presentations and preliminary development of research

translation strategies.
3.3.1 Phase 1: Development and study approvals
3.3.1.1 Research proposal development

This phase commenced with the development of the research proposal. The study
concept was shaped by the candidate’s work experience as a nutrition practitioner across
regional and remote WA, informal conversations held in this capacity with key
stakeholders, community members and personal observations. The study aim and RQ
were determined and refined after conducting a literature review. The review provided
an understanding of current evidence relating to FS and F&V consumption among
children. Databases utilised included Pub Med, Proquest Health and Medical Complete
and Medline databases. The search criteria included peer-reviewed full-text papers
written in English, with a date limitation of 1975. The literature review has continued
throughout the phases of this project, to ensure current research is included. Figure 6

demonstrates how the study topics were identified.
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3.3.1.2 Child survey development

A self-administered, paper-based child survey was selected for this study component.
The survey was designed for completion in school class, to reduce barriers associated
with computer and internet availability and avoid possible technical issues associated
with online surveys. The four-page survey was pictorial in nature to accommodate

varying literacy levels.

International and national instruments to measure FS and dietary intake were reviewed
to identify potential questions for the child survey. Validated questions were selected
where possible to address the RQ (Table 6). Investigator-initiated questions were
devised where validated questionnaires or tools that would answer this study’s RQ were
not found. The Determinants of Food Security conceptual framework (Rychetnik et al.,
2003) underpinned survey questions relating to FSD.

Existing validated tools used in the child survey included:

e The CFSSM Module (Connell et al., 2004);
e Usual intake of F&V serves (Martin et al., 2008), including a prompt of what

constitutes a serve of F&V (National Health and Medical Research Council,
2013a).

Investigator-initiated questions used in the child survey included:

e Demographics such as town, gender, age, number of people living in the
household,

e FSD questions relating to distance and transport to shops, household food
preparation and storage facilities; nutrition knowledge, skills and preferences
questions; social support questions, based on the Determinants of Food Security
framework (Rychetnik et al., 2003);

e Recall of F&V types;

e Recall of health messages or slogans relating to F&V;

e Recall of why we should eat F&V;,

e Frequency of consumption of F&V types (i.e. fresh, frozen, tinned, dried, juice);

e Food preferences for F&V;

e Whether the child purchases food for themselves and their family to eat;
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Whether the child had prepared a meal or snack for themselves and their family

in the last week.

(See Appendix A - Study Instruments for a copy of the child survey).

3.3.1.3 24-hour food diary

The FD used in the 2008 Child and Adolescent Physical Activity and Nutrition Survey

conducted across WA (Martin et al., 2008) was used with permission. This tool was

included for the purpose of triangulating findings from the child and caregiver surveys

and to provide understanding around F&V varieties consumed. These methodologies

were selected based on a review of evidence relating to data collection tools,

particularly guided by the Australian Children and Adolescents Obesity Research
Network (Australasian Child and Adolescent Obesity Research Network, 2016).

The 24-hour FD included the following components:

Space to document the child’s name;

School name;

Year level;

Instructions on how to complete each section of the food diary;

An example of a completed food record,;

Space to complete the start and finish date and time;

Source codes (i.e. where the food was obtained from);

Space to record the name, type, brand and cooking method used for the food
consumed;

Space to record the amount of the food eaten (to source serves and varieties of
F&YV eaten);

Whether the intake was usual, less than usual, more than usual and the reason
why;

A section for notes and to record recipes of homemade items.

See Appendix A - Study instruments.
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3.3.1.4 Caregiver survey

A five-page survey similar to the child survey to facilitate comparisons was developed.

As per the child survey, the survey was paper-based so as to not exclude potential

participants that did not have access to a computer or internet. The survey was pictorial

to account for varying literacy levels.

Existing tools used in the caregiver survey included:

The FSSM Short Form (United States Department of Agriculture, 2008). This
tool was used to determine household FS classification. This short form was
selected due to informal consultations that indicated further investigation of
sensitive topics would be distressing for parents. Therefore, the short form,
which does not probe about families’ inability to feed their children, was used
instead of the full 18-item tool.

F&V consumption behaviours of children such as usual daily F&V serves
consumed (Martin et al., 2008), including prompts of what constitutes a serve
(National Health and Medical Research Council, 2013a);

Food availability FSD data regarding healthy food availability, price, variety
and quality (Hendrickson et al., 2006).

Investigator-initiated questions used in the caregiver survey included:

Demographic data such as gender, age, number of children and adults residing
in the household, employment status, receipt of government income support and
highest level of education;

Whether there was a supermarket in the respondent’s town selling F&V;

The F&V purchasing habits of the respondent;

Availability of F&V in the local supermarket;

Food access FSD measuring social support, household financial resources,
transport and distance to shops;

Food utilisation FSD measuring knowledge, skills, child food preferences,
household food preparation and storage facilities, time available to purchase
food,

Frequency of consumption of F&V types (i.e. fresh, frozen, tinned, dried,
juice);

Whether their child liked the taste of F&V;
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e Recall of health messages or slogans relating to F&V;

e Number of days this week their child ate F&V.

See Appendix A - Study instruments.

Table 6 (below) outlines the existing tools incorporated into instruments used in this

study.

Table 6: Existing tools utilised in study components

Existing tool

Source

Component

included in study

Study tool
utilising

tools existing tool
Connell, C., Nord, M., Lofton, K., Yadrick, K.
(2004). Food Security of Older Children Can
CFSSM Be Assessed Using a Standardized Survey CFSSM Child Survey
Instrument. The Journal of Nutrition, 134(10),
2566.
United States Department of Agriculture. .
FSSM (2008). U.S. Household Food Security Survey el il Caregiver
Module (short form) Survey
Martin, K., Rosenberg, M., Miller, M., French, 1. 24-hour food L %4_};()1“
Child and S., McCormack, G., Bull, F., Giles-Corti, B., ’ dia our foo d(i):
Adolescent Pratt, S. (2008). Move and Munch Final Fog(}li 5 Ca;z iver
Physical Report. Trends in Physical Activity, Nutrition Frequenc ' Survg
Activity and and Body Size in Western Australian Children Qu::ls tionri]aire 3 Chil dy
Nutrition and Adolescents: the Child and Adolescent . '
. . . 3. Serve size Survey
Survey Physical Activity and Nutrition Survey . . g
(CAPANS) 2008 information Caregiver
) Survey
Hendrickson, D., Smith, C., Eikenberry, N. Selected questions
Food Choice ~ (2006). Fruit and vegetable access in four low- 4 . .
) e from Food Choice Caregiver
and Access income food deserts communities in and Access Surve Surve
Survey Minnesota. Agriculture and Human Values, 23, Y Y

371-383.

3.3.1.5 Semi-structured interview guide

The Semi-Structured Interview (SSI) guide commenced with broad, initial questions

such as an informant description of the food environment within the town/s/areas they

worked/lived in. The remainder of the interview guide comprised two key themes:

The first theme, F'SD included FSD questions underpinned by the Determinants of Food

Security framework (Rychetnik et al., 2003), such as the informant’s perspective about:

e The location of food outlets in the town/s they worked/lived in;

e Food availability in outlets;

e Food price;

e Food quality;

e Food variety;
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e Promotion of healthy/unhealthy food;
e Financial resources of residents;
e Distance to food outlets;
e Transport to food outlets;
e Knowledge, skills preferences of community members;
e Household storage facilities;
e Preparation and cooking facilities;
e Time to procure and prepare food,
e Mobility issues associated with procuring or preparing food;
e Social support.
The second theme, F&V, included questions relating to:
e The amount, variety and quality of F&V children in the area/s they lived/worked
consumed;
e Barriers to and enablers of F&V consumption among children;
e Motivators for consumption;
e How they think children feel about the consequences of low F&V consumption;

e Proposed and existing strategies to increase F&V consumption.
See Appendix A - Study instruments.
3.3.1.6 Study approvals

A range of approvals was required to undertake this study. Firstly, the Edith Cowan
University (ECU) Human Research Ethics Committee (HREC) approved the study
(Project 8635) (See Appendix B - Study approvals). Secondly, considerable consultation
with the WA Department of Education (DOE) was required; given the majority of this
research study was being conducted through WA schools. An Application Form for
External Parties to Conduct Research on Department of Education Sites was completed
and submitted to the DOE. This research study was approved in a staged

approach. Firstly, approval was received to conduct a pilot study in one regional school.
Further approval from the DOE Evaluation and Accountability Directorate was
provided, after the PhD candidate submitted a pilot study report and feedback from the
pilot school’s principal was received (See Appendix B - Study approvals). An
application to conduct research on Catholic Education WA school sites was also made

to Catholic Education WA (CEWA) after DOE approval was received, and was
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subsequently approved (See Appendix B - Study approvals). Kimberley Aboriginal
Health Planning Forum (KAHPF) (Research Subcommittee) approval was sought and
provided to conduct the study within the Kimberley region, due to the substantially
higher proportion of Aboriginal and Torres Strait Islander people residing within

Kimberley region towns (Appendix B - Study approvals).
3.3.1.7 Information letters and consent forms

As a requirement of study approvals, a range of information letters (IL), consent forms
(CF) and accompanying information were developed. These included:
1) Principal IL and CF;
2) Teacher IL and CF;
3) Caregiver IL and CF (one CF for caregiver participation and one CF for
caregiver approval for their child’s participation);
4) Child IL and CF;
5) Key informant IL and CF;
6) Information regarding caregiver/family support services available in the
caregiver respondent’s town and region, as a precautionary measure in case

some survey questions were distressing for some respondents.

The IL contained information including the title of the study, research topic,
confidentiality information, ethics and governance approvals obtained, use of data, an
overview of study processes and contact details (Appendix C - Information Letters and

Consent Forms).
3.3.2 Phase 2: Pilot study
3.3.2.1 Pilot study procedure

Consultations occurred with other experienced school-based researchers and the DOE
Evaluation and Accountability Directorate prior to commencement of the pilot study, to
guide the selection of appropriate school-based research processes. The guantitative
data stream of this PhD was pilot tested with one regional school in WA. The principal
and two class teachers provided consent for children (n = 55) to be invited to join the

research study, via provision of signed CF.
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The PhD candidate attended the school site and visited the participating pilot classes to
deliver a teacher and class briefing session (5-10 minutes in duration), which included
the following components:

e Introduction of the PhD candidate, her background, and the proposed study;

e An outline of study requirements;

e Presentation of the IL/CF envelope and survey tools;

e Provision of a due date for children to return the signed CF and explanation of

timeline to teachers and students; and

e Answering any questions teachers or children had about the study.

Please see Appendix D - data collection process tools for a copy of the sample teacher

and class briefing session script.

The teachers were provided with a study pack including:

e Teacher IL;

e CF and caregiver surveys enclosed in individual caregiver envelopes;

e Child surveys and privacy stickers;

e 24-hour FD;

e Instructional DVD for completing FD;

e FD example pictures (class pack) for estimating serve sizes;

e Duplicate child and caregiver surveys (in clearly marked envelopes to identify
them as reliability testing surveys);

e Pre-paid post packs for sending completed surveys to the PhD candidate.

Teachers were asked to distribute the IL/CF envelope, which contained the caregiver
and child IL, CF and the caregiver survey, to children at the end of the day. The class
teachers received the signed CF and the sealed envelopes containing the caregiver
survey from the children within a one-week timeframe, which enabled them to
determine which children had caregiver consent and child consent to participate in the

child survey.
3.3.2.2 Child survey

Consenting children (n = 26) completed the child survey, which took approximately 15-
20 minutes in class. Teachers were instructed to distribute a privacy sticker for each
child to close their survey upon completion. The class teachers placed CF envelopes,

child surveys into a large envelope which was delivered to the school administration for
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posting in pre-paid Australia Post satchels to the PhD candidate. The same child survey
was then retested seven days after the first survey (test-retest). No adaptations to the
child survey were required based on the findings from the pilot study. The child surveys
were entered into Microsoft Excel and imported into IBM Statistical Package for Social
Sciences (SPSS) Statistics version 17 (IBM Corp, 2008) where descriptive statistics
were obtained. Wilcoxon Signed Rank Tests (WSRT) were conducted to assess the
reliability of the survey tools. Data from the pilot sample was included in the main
sample.

3.3.2.3 24-hour food diary

An instructional FD Digital Video Disc (DVD), developed by the PhD candidate and
supplied to participating classes, was played to children prior to the first diary entry.
The DVD, which was approximately three minutes in duration, took viewers through
each component of the FD. This was anticipated to assist children to complete the FD
and to optimise dietary assessment quality. A set of pictures of food amounts (Cancer
Council Victoria, 1994) was also supplied to school classes to assist children in

quantifying food amounts consumed to record in their FD.

The 24-hour FD and DVD were piloted alongside the child and caregiver survey. Given
participant burden to complete a FD is considered high, and those completing the FD
must have reasonable literacy levels (Rockett, 1997), teachers and caregivers were
asked to assist children with FD entries where required. Children completed the FD
over a 24-hour period after watching the instructional DVD. Teachers collected diaries
and posted them along with other study materials to the PhD candidate, who performed
a manual calculation of F&V serve sizes consumed. This was conducted to enable
comparison with the ADG (National Health and Medical Research Council, 2013a). No
amendments to the tool were made as a result of piloting.

3.3.2.4 Caregiver survey

As described above, pilot testing of instruments occurred with one regional school.
Along with the caregiver survey that was completed at home, a tailored list of support
and emergency relief services for the town/region was provided (Appendix D - Data
collection process tools). The purpose of this information was as a safeguard in case
survey questions caused distress among caregiver respondents. Completed caregiver

surveys (n = 27) were returned to school with children in the sealable A4 consent form

57



envelope within a one-week timeframe. As with the child survey process, a duplicate
caregiver survey was completed by caregivers. It was planned that the caregiver
reliability testing surveys would be repeated seven days after the first round; however
the teachers were concerned that as the school holidays were fast approaching, few
completed surveys were anticipated to be received back. Therefore, as guided by
teaching staff, repeat caregiver surveys were sent home after four days to maximise

collection time and follow up.

The completed caregiver surveys were matched (a total of n = 26 caregiver-child dyads)
entered into Microsoft Excel and imported into IBM SPSS statistics version 17 (IBM
Corp, 2008), where descriptive statistics were obtained. WSRT were conducted to
assess the reliability of the survey tools between test-retest time points. Data from the

pilot sample was included in the main sample.

Caregivers and teachers were asked to provide feedback to the PhD candidate about the
pilot study processes and tools using investigator-initiated feedback forms (Appendix D
- Data collection process tools). While the feedback was primarily positive, some
comments included that some children had difficulty quantifying portions of food
consumed. Strategies to mediate this included asking teachers and caregivers to assist
children in completion of their FD where required. Only minor adjustments of the
caregiver survey were made as a result of pilot feedback and statistical analyses, such as
removal of FFQ to reduce survey length. Table 7 outlines the characteristics of

participants in the pilot sample.
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Table 7: Pilot study sample characteristics (n = 26 dyads)

Characteristic n %
Caregiver age (n = 26)* 40.3+4.8 -
Caregiver gender (n = 26)
Female 24 92.3
Male 2 7.7
Caregiver employment status (n = 26)
Not in labour force/Volunteer 4 15.4
Part-time work 13 50.0
Full-time work 9 34.6
Caregiver educational attainment (n = 24)
Primary school/secondary school 13 54.2
Diploma/apprenticeship 7 29.2
Undergraduate/postgraduate university degree 4 16.7
Receipt of government income support (n =23)
Yes 5 21.7
No 18 78.3
Number of adult residents in the household (n = 26)* 1.8+£0.5 -
Number of child residents in the household (n = 26)* 23+£0.8 -
Child age (n = 26)* 11.1£0.8 -
Child gender
Female 20 76.9
Male 6 23.1

*Continuous variables presented as mean and standard deviation.
Categorical variables include n and %.
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3.3.2.5 Key informant interviews

The SSI guide was piloted in one interview with a health worker in the same town as the
pilot testing of the quantitative data stream. The in-person interview was conducted at
the participant’s office and recorded with participant permission. Notes were taken in
case of device failure. After the interview, brief notes were made, including a reflection
of the method and general themes arising. Alterations were made to the SSI guide prior

to further use.
3.3.2.6 Validity and reliability

A number of methods were employed during the study to validate quantitative study
elements, such as F&V intake and FS information. In the pilot study, class teachers and
caregivers were asked to provide feedback relating to study processes and instrument
questions, as well as their perception of whether their students or their child understood
the instrument questions and study processes. In addition, a 24-hour FD was utilised as
a dietary measurement method, to triangulate child and caregiver-reported F&V intake
(Figures 7 and 8). However, due to a lower sample of FD participants, caregiver-
reported F&V data was utilised and FD were used to report F&V varieties consumed.

The qualitative study utilised a number of methods to ensure validity. Firstly, the
resulting strategies in the General Discussion chapter consider results from both the
qualitative and quantitative studies (triangulation). Secondly, a ‘rich, thick” description
provided a range of viewpoints for each theme, through the inclusion of key informants
from a range of professions and locations. Contradictory information within themes was

also included, to provide contrasting perspectives (Creswell, 2014).

To ensure reliability, FS data was verified by the child survey, caregiver survey and key
informant interviews. These verifications are included in the discussion sections of each
manuscript included in the thesis, where information from the other respective data

stream is cited to aid interpretation of findings.
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Caregiver and class teacher feedback
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Figure 7: Validation of dietary measurement
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Figure 8: Validation of food security measurement

3.3.3 Phase 3: Sampling/recruitment
3.3.3.1 Child and caregiver surveys and food diary

Children aged 9-13 years were selected as the child sample. This was to facilitate
comparisons with the Australian Dietary Guideline F&V serve size recommendations
(National Health and Medical Research Council, 2013a).

Sample size calculations were determined using the Creative Research Systems Sample
Size Calculator website (Creative Research Systems, 2012). The total number of
students attending schools within the desired age range (58,962) was included in the
‘population’ line of the calculator and was drawn from the Department of Education’s
annual census (Department of Education WA, 2012b). A sample of 385 caregiver-child
dyads was deemed required. Midway through data collection, recruitment was proving
difficult; reportedly due to the comprehensive consent processes required. Therefore,

sample size calculations were undertaken with preliminary results for each RQ. The

61



sample size determined for quantitative RQ two and four was n = 245 caregiver-child
dyads. For RQ 5, a sample of n = 160 was required. For precision purposes, the
minimum sample size was determined with an effect size of 0.15, 80% power at the 5%
level of significance. Again, the Creative Research Systems Sample Size Calculator
website (Creative Research Systems, 2012) was used to determine the sample sizes
required, using the population figure of 58,962 students. As RQ 1 and 3 were qualitative
RQ, Bertaux’s guidelines were used to guide a minimum proposed sample of 15
interviewees (Mason, 2010).

The proportion of schools located in each WA region was determined, based on the nine
Department of Regional Development regions. These regions are managed under
Regional Development Commissions, which were established based on the Regional
Development Commissions Act 1993 for economic development purposes (Government
of Western Australia, 1993). The delineation of the regions enabled the calculation of a
representative sample across all regions. A master database was created including all
WA DOE schools, CEWA and Association of Independent Schools WA (AISWA).
Government school information was obtained from the DOE Schools Online website
‘Advanced Search’ function (Department of Education WA, 2012a). Catholic Education
school information was obtained from the CEWA website’s ‘School Profiles’ page
(Catholic Education WA, 2012) and independent schools were sourced from the
AISWA website (Association of Independent Schools of Western Australia (Inc).

2012).

The ASGS RA was used to classify each school on the list into ‘Inner regional’, ‘Outer
regional’, ‘Remote’ and ‘Very remote’ categories. In order to ascertain the proportion of
schools in each ASGS RA category, the Locality 2011 to Remoteness 2011 worksheet
(Australian Bureau of Statistics, 2012a) was obtained from the ABS, which listed every
town/suburb in WA with its postcode and ASGS RA. Each school in the Master Schools
Database was subsequently categorised by ASGS RA. This determined the proportion
of schools in each ASGS RA category by geographical region, and provided a guideline
to ensure the schools selected were as representative as possible of the school
distribution across RA. Further, schools located in towns ranging in Socio-economic
Index For Areas (SEIFA) Index of Relative Socio-Economic Disadvantage (IRSD) from

one (highest level of disadvantage) to 10 (lowest level of disadvantage) were included
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in the sample and identified through the ABS IRSD 2011 worksheet (Australian Bureau
of Statistics, 2013f).

Schools from WA locations registered with Foodbank WA and thus scheduled to
participate in the Food Sensations® nutrition education program were included in the
prospective quantitative sample. Schools were eligible to register for Foodbank WA if
they had a Community Socio-Educational Advantage (ICSEA) decile of 6-10 and/or
students at risk of disadvantage (Godrich, 2016a). The ICSEA value indicates the level
of education advantage of a school’s population in comparison to other schools
(Australian Curriculum Assessment and Reporting Authority, 2015). This method was
selected given the PhD candidate was employed with and consulted for this organisation
during the course of this PhD. The statewide travel required for her employment was a
critical enabler of informal consultations, on-site rapport building activities with
schools, recruitment of potential study participants and building of stakeholder contacts.
However, it is acknowledged that this may bias the study such that disadvantage is a

factor of consideration for registration.

A final sample of 32 schools that were registered with Foodbank WA were approached
via an initial telephone call to introduce the researcher and the research study. Once
principal interest was established, an email detailing the study and providing the DOE
approval letter, the personalised IL and CF was sent. A Microsoft Excel database was
used to record school contact details and tracked school communication methods and
frequency of contact. A total of 23 school principals consented for their school to
participate (71.8%). Schools went in a study-wide draw to receive a small school
kitchen garden Kit. Schools were asked to either nominate classes or seek expressions of
interest from teachers of children aged between 9-13 years of age for invitation, a
strategy recommended by DOE to increase school participation. The principal provided
the school class teacher details on the signed CF.

The PhD candidate contacted the individual class teachers via email to outline the study
requirements and seek their consent to participate in the study, which included provision
of a personalised teacher IL and CF that included a study schedule pin-up sheet to
enable tracking of progress. A total of 69 teachers (of 74 classes) consented to
participate in the research (97%) by signing and returning the CF. All teachers
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consenting to participate in the study were from the 23 schools where the principal

provided consent to participate.

Once the CF was received, the researcher contacted the teachers to determine a
mutually suitable time to visit the class to deliver a teacher and class briefing session
(where possible). This was used as a rapport building strategy during recruitment
(Martin et al., 2008; Trapp et al., 2011). Alternatively, where briefing sessions were not
required or not possible, the teachers were informed of the process by posting materials
for distribution to children. A total of 51 classes received on-site briefings and 23

classes received the study materials via post.

Children were generally allocated one week to bring back signed CF envelopes, which
included the caregiver IL, child IL, CF (with space for caregiver consent for their own
participation, caregiver consent for child participation and child consent for child
participation), caregiver survey and emergency relief contacts. However, some school
classes required more time due to school activities, holidays or difficulty retrieving the

paperwork from children or caregivers.

Children were instructed to bring back signed CF envelopes to their class teacher, with
the child survey subsequently conducted in class with consenting children. A total of
1,814 children and their caregivers were invited to participate with 347 caregivers and
340 children providing written consent to participate. The average number of children
and caregivers per school that consented to participate was 14.78 and 15.08

respectively.

Figure 9 below demonstrates the quantitative sampling strategy used, incorporating the
caregiver-child dyad (child and caregiver surveys) and FD.
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Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

List of all WA schools sourced from Department of Education, Catholic Education WA, and Association of Independent Schools of WA
websites

~

List of all WA schools categorised into WA regions, based on Department of Regional Development definition
List of WA schools in each region categorised into Australian Statistical Geography Standard Remoteness Area (ASGS RA) based on the ABS
2011 Locality Datasheet

~

Percentage of WA schools from each WA region (based on Department of Regional Development definition) determined.
Percentage of WA schools from each Australian Statistical Geography Stzndard Remoteness Area (ASGS RA) within each WA region
determined (based on ABS 2011 Locality Datasheet).

v

Schools registered with Foodbank WA and scheduled to receive a Food Sensarions™ nutrition education program regional visit identified.
Socio-Economic Indexes for Areas Index of Relative Socio-Economic Disadvantage (SEIFA IRSD) scores allocated to each school

~

Foodbank-registered schools that reflected the percentage of schools in each WA region and ASGS RA within each WA region and ranging in
SEIFA IRSD score invited to participate

"

Consenting school principals invited classes containing students aged 9-13 years old

~

All students aged 9-13 years old in all consenting school classes and their caregivers invited to participate in study

Figure 9: Quantitative data stream sampling methods
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3.3.3.2 Key informant interviews

The PhD candidate compiled a database of contacts during the conceptualisation phase
of the project. Key informant types included ‘Health workers’ (individuals such as
public health nutritionists, dietitians or staff facilitating health promotion programs),
‘School and youth worker’ informants (school principals, teachers and youth workers)
and ‘Food supply worker’ informants (food retail sector involvement at a community
level independent, co-operative supermarket or farmers’ markets). Health and
school/youth contacts listed in the database were sourced from existing professional

networks, while food supply worker contacts were sourced through Google search.

These particular worker types were selected to provide insight into children’s F&V
consumption and food security. They were believed to possess knowledge on the topic
from a range of perspectives given their role related to children’s F&V consumption or
food security. For example, some health workers delivered nutrition education
programs, some school worker types facilitated school breakfast programs, and food

supply workers could provide insight into community food supply.

Where possible, individuals invited to participate in this study were representative of the
population distribution across WA regions (e.g. Pilbara, Kimberley, Goldfields,
Midwest, Wheatbelt, Peel, South West and Great Southern) and each ASGS RA as
determined by the Australian Bureau of Statistics (Australian Bureau of Statistics,
2012a, 2014b). Participants also represented towns ranging in SEIFA IRSD (Australian
Bureau of Statistics, 2013f).

Key informants were invited to participate in an interview of up to 60 minutes with the
PhD candidate. This invitation was firstly undertaken via telephone to seek interest,
followed by an email containing an IL and CF (Appendix C — Information letters and
consent forms). Thirty key informants were invited to participate, with 20 providing

written consent to participate in an interview (67% response rate).

Figure 10 below illustrates the qualitative sampling strategy utilised in this study.
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Step 1

Step 2

Step 3

Step 4

QUALITATIVE STUDY SAMPLING FRAME
Stratified Multistage Purposive Sampling

INames of Health, School and Youth Workers sourced from statewide contacts database, Food Supply Workers identified through Google
search

v

Percentage of WA population from each WA region (based on Department of Regional Development definition) determined.
Percentage of WA papulation from each Australian Statistical Geography Standard Remoteness Area (ASGS RA) determined (based on ABS
2011 Locality Datashest).

v

Names on database listed by WA region, & determined by the Depantment of Regional Development categorisation of regions
MNames on database categorised by ASGS RA.L
Names on database categorised by SEIFA IRSD

v

The proportion of Health, School/Youth and Food Supply Workers selected and invited to participate in study was as reflective as possible of
WA population distribution across WA regions and ASGS RA. Informants” locations also ranged in SEIFA IRSD.

Figure 10: Qualitative data stream sampling methods
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3.3.4 Phase 4: Data collection
3.3.4.1 Child survey

The child survey data collection used the same method as the pilot study; surveys were
distributed to consenting children in class. The child survey took up to 20 minutes to
complete by children, under the supervision of teachers. Where children required
assistance completing the survey, teachers were instructed not to probe for personal
answers to the questions. They were asked to read the question in a neutral manner to
aid in understanding of the question. In some locations, the school’s Aboriginal Islander
Education Officer (AIEO) reviewed survey tools and was present in the classroom at the
time of the child survey completion. The purpose was to ensure cultural safety for
participating children. One school recommended their students should not be asked to
complete the CFSSM section of the survey, due to the anticipated underreporting that
would occur for these questions. Therefore, children at that school were not asked to
complete that set of questions. Once surveys were completed, teachers were asked to
distribute a privacy sticker to each child, to seal the surveys closed. The class teachers
placed the CF envelopes and child surveys into an envelope and delivered it to the

school administration for posting in pre-paid Australia Post satchels to the study centre.
3.3.4.2 24-hour food diary

Class teachers were asked to play the 24-hour FD DVD to demonstrate to children how
to complete the FD. Children then received their FD book to commence entries.
Caregivers and teachers were asked to assist with entries where required. A class pack
containing photographs of serve sizes (Cancer Council Victoria, 1994) was provided to
each participating class to assist with this task. Children completed all food and drink
consumed over a 24-hour period, with some entries completed at school and some at
home. Some school classes chose to complete the FD as a class activity. The class

teacher collected completed FD the following day.

Figure 11 provides a graphical illustration of the child survey and FD methods used in

this study.
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Principal fsite manager contacted to seek interest in study
participation.
LY

LY
LY
4
Principal does not consent Lo

[nformation letter and consent form emailed to schoal
school's participation (n=9].

principals [n=32). Principal returns signed consent form

for school's participation (n=23] and invites/nominates

teachers (n=71) of classes of students aged 9-13 years of
age [n=76 classes).

Each nominated class teacher (n=71] emailed a
Teacher Information Letter and Consent Farm to seek
consent for their class to be invited to participate in
the study.

l T '=3»  Teacher declines participation [n=2)

Teacher returns signed consent form [n=69 teachers of 7¢
classes). Researcher arranges a mutually suitable time to
deliver teacherfclass briefing session [n=51] ar posts study
pack to teachers [n=23)

Teacher/class briefing session occurs [(n=51), carcgiver packs
disteibuted to children [n=1,814] to take home and discuss with
parents fcaregivers,

l Emrwa) Caregivers (1,£67) andfor child
1 AT Aneli s artel v bl
Caregivers (p=347] and children (n=340) consent Lo participate. gl ] ]If""‘i_‘-ll L‘:"‘"{];m'b participation.
Caregiver returns completed survey in sealed consent envelope. YA extiuted.
Class teacher disseminates child survey in class to consenting
students,
R

-— -, -
*2 Child absent from school when

Teacher plays 24-hour focd diary DVD with consenting students. survey conducted. Follow up
Entries are commenced with teacher fcaregiver supporl. attempts unsuccessful. Dyads
excluded.

l .—""'--.}

Teacher posts consent form envelope, surveys and food diaries to
study centre.

Food diary not returned. No food
diary comparison method available
for the dyad, but not excluded.

Figure 11: Child survey and 24-hour food diary recruitment and data collection overview.
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3.3.4.3 Caregiver survey

This study component was used to obtain a caregiver perspective on F&V serves
consumed by child participants, a FS score and a measure of FSD. Caregivers were
invited to complete the caregiver survey contained in the CF envelope brought home by
their child from school at the time of consent. In some locations, a cover sheet with the
contact details of the school’s AIEO was also provided, with details supplied by the
school and discussed with the AIEO. This was to ensure cultural safety for caregivers
wishing to discuss the study with a person that was not a member of the research team.
Caregivers were asked to complete the survey, place it in the CF envelope and seal it to
ensure confidentiality. Caregivers were asked to give the CF envelope containing their
survey to their child to return to the class teacher for collection. The class teachers
placed CF envelopes into an envelope, along with the child survey and 24-hour FD, and
delivered it to the school administration for posting in pre-paid Australia Post satchels
to the PhD candidate. Figure 12 demonstrates the caregiver survey data collection

processes conducted.
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Principal/site manager contacted te seek interest in study
participation.

LY
*
LY
*
4
[nformation letter and consent form emailed to schoal Principal does not consent to
principals [n=32). Principal returns signed consent form school's participation (n=9].

for school's participation (n=23) and invites/ nominates
teachers (n=71) of classes of students aged 9-13 years of
age (n=76 classes).

Each nominated class teacher (p=71] emailed a
Teacher Information Letter and Consent Form to seck
consent fer their class to be invited to participate in
the study.

l T ' =® Teacher declines participation [n=2)

Teacher returns signed consent form (n=69 teachers of 74
classes). Researcher arranges a mutually suitable time to
deliver weacher/class briefing sessien [n=51) or posts study
pack to teachers [(n=23)

Teacher/class briefing session occurs (n=51), caregiver packs
distributed to children [n=1,814] to take home and discuss with
parents/caregivers,

l fErway Caregivers [1,467) and for child
[(n=1474] declines participation.

Caregivers [n=347) and children (n=340) consent Lo participate.
Dwad excluded.

Caregiver returns -;:mn]J]cLlL'. survey in sealed consent envelope.

LI I

= e P
= 2> Child survey not completed, Dyad
Teacher posts consent form envelope, surveys and food diaries to excluded
study centre.

Figure 12: Caregiver survey recruitment and data collection overview
3.3.4.4 Key informant interviews

SSI were conducted between June 2013 and September 2015 with purposefully sampled
key informants that included health workers, school/youth and food supply workers.
Due to budgetary constraints or scheduling issues, 16 interviews were conducted via the
telephone and four face-to-face at a time convenient to participants. The same SSI guide
was used for all interviews, however, due to time constraints for some participants, not
all respondents answered all questions contained in the guide. All SSI were recorded
with participant permission; interview notes were also taken in case of device failure,

however, the device did not fail on any occasion.
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Figure 13 illustrates the recruitment and data collection processes conducted for the key

informant interviews.

Potential key informant identified
and contacted via telephone o
seek interest in study pamicipation

LY

%
LY
L3
N
e |
Potential key informant agrees for Potential key informant does not
further information o be supplied agree for further information to be
via email supplied

Information letter and consent
form emailed to potential key
informant

Potential key informant provides Sa Potential key informant does not
written consent to participate in consent to participate
interview. Date booked for
imterview {in-person or telephone)

Key informant interview
conducted by researcher

Figure 13: Key informant interview methods

3.3.5 Phase 5: Data analysis
3.3.5.1 Child survey

Once received, all completed surveys, FD and signed CF were filed and placed into
locked cabinets. Surveys were crosschecked against CF, were allocated a unique
identification number (ID) and de-identified. Child surveys were entered into a
Microsoft Excel database, saved onto a password-protected computer and backed up

onto a USB, which was locked in a filing cabinet when not in use. The database was
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backed up to a password-protected DropBox folder after each period of data entry and

secured by only sharing with the supervisory team.

The Microsoft Excel database was imported into IBM SPSS Statistics software, version
23 (IBM Corp, 2015), where the Child Database was created. Normality of distribution
was assessed and dataset cleaned and checked for erroneous coding. Any data entry
queries were checked against original paper-based surveys and rectified through

retyping the correct value.

A number of variables required recoding in SPSS due to low cell counts. For example,
the CFSSM categories were collapsed to a dichotomous variable ‘food secure’ (High FS
and Marginal FS categories’ or ‘food insecure’ (Low FS and Very Low FS categories).
F&V amount as a continuous number of serves was dichotomised to either adequate
F&YV intake or inadequate F&YV intake, criteria based on serves of fruit (2 serves per
day) and vegetables (5 serves per day) for children 9-13 years. The Australian Dietary
Guidelines recommends children within this age range consume at least two serves of
fruit and five serves of vegetables per day (National Health and Medical Research
Council, 2013a). Descriptive statistics, Chi-square tests, simple and multivariable
regression analyses were then conducted using the recoded variables where appropriate.
In the child survey, the CFSSM was the primary tool utilised, which ascertained FS
status from the child’s perspective. Categorisation of FS status is as described in
Chapter 7. Other variables utilised included demographic data, which were used in
simple logistic regression analyses (inclusion criteria into the full model was a
conservative p = 0.20) and multivariable regression analyses (significance set at p =
0.05).

Statistical analyses included:

1. Frequencies to perform an initial investigation of the data, determine the
proportion of the sample that consumed adequate F&V (amount), types and
varieties of F&V and ascertain FI prevalence;

2. Chi-square tests to examine associations between F&V varieties consumed and:

a. Remoteness;
b. Adequate F&V consumed (amount).
3. Simple and multivariable logistic regression analyses to determine:

a. The demographic factors that increased child FI;
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b. The socio-demographic factors/confounding variables that predicted
adequate F&V intake.

The manuscripts included in Chapters 7, 8 and 9 further outline data analyses
undertaken.

3.3.5.2 24-hour food diary

A FD coding protocol (See Appendix E — Data analysis) was developed by the PhD
candidate for entry of FD F&V entries into Xyris FoodWorks Professional (Xyris
Software Australia Pty Ltd 2012). The protocol included the following sections:
e Study background,
e Data entry process;
¢ Caoding of foods;
e Installation and use of AUSNUT 2013 with FoodWorks;
e Process for entering ‘Amounts Not Otherwise Specified’ based on the child’s
age and gender;
e A reference for Table 2. Median Daily Intake: Fine Age Group, By Sex’ from
the National Nutrition Survey (Australian Bureau of Statistics, 1999).

One trained nutritionist (Research Assistant) entered the gram weight, cup size or
estimated amount into FoodWorks for each ID (that matched their child survey).
FoodWorks automatically assigned serves from F&V groups once the Research
Assistant entered the appropriate weight or cup measurement. The median daily intake
amount from the National Nutrition Survey (Australian Bureau of Statistics, 1999) was
used where ‘Amounts Not Otherwise Specified’ was selected, based on the child’s age

and gender.

The serves for each F&V variety group were imported into a Microsoft Excel database.
This database was then imported into IBM SPSS Statistics, version 23 (IBM Corp,
2015) and was merged with the main Child Database, with ID’s matched. Descriptive
statistics were undertaken to determine F&V variety groups and number of F&V serves

consumed.

Further detail regarding the FD analyses can be found in chapter five.
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3.3.5.3 Caregiver survey

Caregiver surveys were allocated an ID number that mirrored that of their child, e.g. a
sample child ID was 01 and their parent 01. A column entitled ‘matched’ was included
in the Microsoft Excel Caregiver Database, where a ‘1’ indicated a match and was used
to tally total matches. The Caregiver Database also included a ‘missing column’ where
either ‘child survey’, ‘caregiver survey’ or ‘both’ was typed to enable the researcher to

identify cases where follow up was required.

The Microsoft Excel Caregiver Database was imported into IBM SPSS version 23 (IBM
Corp, 2015), where the SPSS Caregiver Database was created. As with the child survey,
normality of distribution was assessed, the dataset cleaned and checked for erroneous
coding. Any data entry queries were checked against original paper-based surveys and
rectified through retyping the correct value. To explore the data, the PhD candidate

conducted descriptive statistics for each question contained in the caregiver survey.

As with the child survey, a number of variables required recoding due to low cell
counts. For example, caregiver educational attainment had the response options of
‘primary school’, ‘secondary school’, ‘diploma or apprenticeship’, ‘undergraduate
university degree’, ‘postgraduate university degree’ or ‘don’t know’. These were
recoded to ‘primary or secondary school’, ‘diploma or apprenticeship’, ‘undergraduate
or postgraduate university qualification’. ‘Don’t know’ responses were removed.
Additional variables that required recoding included the number of household storage
facilities available; food preparation/cooking facilities available; caregiver recall of a
promotional vegetable message/slogan; the number of vegetable types consumed by
children; and social support options. Original survey response options for three
household storage facilities (refrigerator; freezer; cupboard/pantry) included ‘Yes’ or
‘No’ response options for each facility. These were recoded to ‘less than three food
storage options’ or ‘three food storage options’. Original food preparation/cooking
facility response options included a ‘Yes’ or ‘No’ response to nine individual facilities
(stove/cook top; oven; running water; electricity; utensils/cooking equipment; barbecue;
microwave; bench top; open fire). ‘Running water’; ‘Electricity’; ‘Utensils/cooking
equipment’; and ‘Bench top’ were removed due to 100% ‘Yes’ responses. The
remaining variables were recoded to ‘Access to gas/electrical appliances only’ and
‘Access to fire and gas/electrical appliances’. Caregivers were originally asked to recall

a promotional health message or slogan relating to vegetables, via an open-ended
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question. Responses were recoded to ‘Yes’ (‘Recalled a message/slogan’) or ‘No’ (‘Did
not recall a message/slogan’). Caregivers were originally asked to respond ‘Yes’ or
‘No’ each to a list of five vegetable types (i.e. ‘Fresh’; ‘Frozen’; ‘Tinned’; ‘Dried’;
‘Juice’). To provide a measure of vegetable variety consumed by children (manuscript
6), this variable was summed and recoded into ‘Number of vegetable types consumed
by child in past month’ categories. Access to social support networks originally
included the response categories ‘No-one’; ‘Family member’; ‘Friend’; ‘Child’s
school’; or ‘Other’ category, to which responses included the name of formal social
support agencies. This variable was subsequently recoded to ‘No-one’, ‘Informal
support’ (‘Family’; ‘Friend’); ‘Formal support’ (‘Child’s School’; ‘Agency’) / ‘both
informal and formal support’. The last two categories (‘Formal support’; ’Both informal

and formal support’) were combined due to low cell counts (n = 6, n = 3 respectively).

Analyses included:
1. Frequencies to examine household demographics and the proportion of children
that consumed adequate F&V;
2. Chi-square tests to examine associations between adequate F&V consumption
and:
a. F&V types consumed by children;
b. Remoteness.
3. Chi-square tests to examine:
a. Associations between F&V types and remoteness;
4. Simple and multivariable logistic regression analyses to determine:
a. The demographic factors that predicted child FI;
b. The FSD that predicted adequate F&V intake (also adjusting for

potential confounders/demographic factors).

Figure 14 (below) illustrates quantitative associations investigated in this
study. Further detail regarding quantitative analyses can be found in chapters

five, seven, eight and nine.
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Socio-demographic factors
Age (child)
Gender (child and caregiver)
Number of household residents
Number of child residents
Number of adult residents
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Caregiver educational attainment
Remoteness
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Figure 14: Quantitative data analysis framework: associations investigated (child survey, caregiver

survey, child food diary)
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3.3.5.4 Key informant interviews

All SSI were transcribed verbatim into Microsoft Word by the PhD candidate,
rechecked for accuracy and imported into QSR Nvivo 10 (QSR International, 2014) for
analysis. To ensure reliability, each transcript was twice checked to ensure accuracy of

coding.

A coding frame was developed that included the topics (either F&V consumption or
FSD or both). In addition, the code name, and description of the code were included.
Exemplar quotes have been added to provide depth and understanding to the meaning of

the code or theme (Appendix E — Data analysis).

In this study, an Ecological Model of Health Behaviour (McLeroy et al., 1988) was used
to arrange nodes (codes) relating to F&V questions in the interview guide. These
included the following theory-driven/deductive content (i.e. parent nodes used in the

NVivo software):

Intrapersonal factors;

Interpersonal factors;

Institutional factors;

Community factors;

Public policy factors.

Additional, separate parent nodes based on interview questions included:

e F&V quantities;

e F&V types and varieties;

e Strategies to increase F&V intake among children;

e Case nodes to categorise participants and enable matrix-coding queries,

included:
o Gender (child nodes of male and female);
o Worker type (child nodes of school and youth, health, food supply);
o WA region (child nodes of Kimberley, Pilbara, Goldfields, Midwest,
Wheatbelt, Peel, South West, Great Southern);

o Interview year (child nodes of 2013, 2014, 2015);
o Interview method (child nodes of in-person, telephone);
o ASGS RA category (child nodes of regional, remote).
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FSD questions contained in the interview guide were based on the Determinants of
Food Security framework (Rychetnik et al., 2003), and thus, template analysis of
interviews occurred using these deductive nodes (King, 2004). Given that all of the
deductive FSD nodes (except ‘mobility’) also related to F&V consumption, these were
embedded as child nodes within the abovementioned overarching ecological themes.
Mobility remained as a separate node. The embedded deductive FS child nodes

included:

o Location of food outlets;

o Auvailability in outlets;

o Price;

o Quality;

o Variety;

o Promotion;

o Financial resources;

o Social support (recoded/split into ‘Informal social support’ and ‘Formal
social support’ and embedded into ‘Interpersonal factors’ and ‘Institutional
factors’ respectively);

o Distance;

o Transport (recoded/split into ‘Household transport to outlets’ and ‘Public
transport’ and embedded into ‘Interpersonal factors’ and ‘Community
factors’ respectively);

o Nutrition knowledge and cooking skills (recoded/split into ‘Children’s food
literacy’ and ‘Food literacy among parents’ and embedded into
‘Intrapersonal factors’ and ‘Interpersonal factors’ respectively);

o Food preferences;

o Food preparation and cooking facilities;

o Food storage facilities;

o Time;

e Mobility (remained as a separate node).
A thematic analysis was conducted, based on the process outlined by Braun and Clarke
(Braun et al., 2006). As analyses continued, data-driven nodes (inductive codes) were

created and added to the database under relevant deductive parent nodes. These

included:
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o School nutrition education and food skills programs;
o Health service provision;

o School governance and policy;

o Governance within food outlets;

o Health promoting spaces;

o Implementation of a store policy;

o Parental attitude towards F&V;

o Role modelling;

o Household provision of F&V; and

o Parental attitude to F&V.

A ‘summary of work’ detailed the date of coding and the work undertaken using the
NVivo software (QSR International, 2014), while a personal reflective ‘research

journal’ assisted the PhD candidate to identify and better understand patterns of data.

Manual analyses conducted in NVivo included word clouds to understand key aspects
of themes and levels of influence (i.e. intrapersonal level influencers). In addition,
matrix-coding queries were conducted by comparing sub-themes by demographic

variables such as WA region.

To increase trustworthiness, a second member of the research team checked the
themes/sub-themes coded by the lead author within QSR NVivo, by re-reading the
quotes within a theme. A third team member listened to audio recordings of interviews
to verify the accurate coding of themes and validate the essence of the thematic analyses
that emerged (Godrich, 2016b).

Further information regarding qualitative analyses can be found in chapters four and six.
3.3.6 Phase 6: Research dissemination
3.3.6.1 Academic dissemination: conference presentations and journal articles

A Publication Plan was devised during Phase 1: Development and Study Approvals and
updated throughout the PhD. As data analyses were undertaken, conference abstracts
were submitted to, and subsequently accepted for, a number of local, national and
international conferences. This was a strategy employed to disseminate the research
findings and gain feedback from researchers and practitioners prior to development of

full manuscripts.
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Manuscripts that addressed each of the RQ were planned in consultation with the
research supervisory team. Suitable journals were determined through research team
discussions, impact factor searches, the Australian Research Council’s Excellence in
Research for Australia (ERA) list (Australian Research Council, 2016) and the
Journal/Author Name Estimator website (The Biosemantics Group, 2016). Evidence
demonstrating peer-review of each manuscript and accepted conference abstract has
been included in Appendix F — Evidence of peer review for journal articles and

conference presentations.
3.3.6.2 Dissemination to participants and wider community

Published manuscripts included within this Thesis with Publication have been promoted
through social media (Twitter and Facebook). Other media forms (such as traditional
print and radio) will be engaged via a specific media communication plan (currently in
development under the guidance of Edith Cowan University’s Corporate

Communications team).

The DOE Evaluation and Accountability Directorate and participating school principals
will receive an aggregated summary report of study findings; school principals will be
encouraged to circulate this to the class teachers that consented for their class/classes to

participate in this study.

Schools will be supplied with a pictorial school newsletter insert/infographic, should
they wish to use it to showcase key study findings in their newsletter or on their
school’s website. This strategy will be used to report the study findings to caregivers

and children.

In addition, a number of free, practical presentations based on published manuscripts
will be offered to relevant staff from government and non-government agencies
working in regional and remote WA (e.g. Foodbank WA, Cancer Council WA, Red
Cross WA, Stephanie Alexander Kitchen Garden Foundation, EON Foundation,
Diabetes WA etc.), with content tailored to increase the influence on practice. These
presentations will be offered via face-to-face or videoconference delivery. Presentations
will also be offered to interagency network groups. For example, one presentation is
scheduled for the WA Health Promoting Schools Association’s March 2017 committee
meeting. Additional presentations will be offered to special working groups such as the
proposed Charitable Food Sector Community of Practice WA Chapter (inaugural
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meeting is scheduled for March 2017) and Charitable Food Sector Community of
Practice National Forum (scheduled for April 2017). These interagency and working
groups are comprised of agencies and individuals working with client groups that could
be benefited by study findings. Short plain language summaries can also be provided to
interested agencies for inclusion in their stakeholder newsletters (i.e. Public Health
Advocacy Institute of WA, agencies listed above, community-based child health/family
health services etc.). Further funding is also anticipated to be sought, to carry out
regional/remote workshops/forums/presentations to discuss pertinent results for each

region.

In addition, the research team compiled a Research Translation Reference Group
(RTRG) Terms of Reference and proposed stakeholder list. The stakeholder list
included health, education, social work practitioners and food supply workers from
across WA. The purpose of this group is to act in an advisory role for the development
of infographics, a translation strategy chosen to disseminate key findings to
practitioners working within a range of sectors impacted by the topic areas. The RTRG
will be provided with a copy of each draft infographic prepared (one per published
manuscript) for comment and suggested use. Thereafter, the infographics will be
finalised to ensure their relevance for the target group, before being circulated using
social media and through the PhD candidate’s and RTRG’s professional networks.
Infographics will also be circulated as a ‘take-home’ source of information after the
agency presentations described above. Some of the infographics may also be
appropriate for distribution through schools. Practitioners described above (RTRG
members) will be encouraged to discuss the study outcomes with interested client

groups.
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3.4 Ethical considerations
A number of aspects of this study required due consideration of ethical issues, which have been summarised in Table 8 below:

Table 8: Ethical considerations addressed in this study

Consideration How it was addressed in this study

e The PhD candidate’s employment during the majority of the PhD required considerable travel across regional and remote
WA. This afforded the physical opportunity to conduct numerous informal conversations with community members,
workers and other key stakeholders over a number of years. This assisted with the identification of an appropriate research
topic that would produce meaningful outcomes, in addition to development of methods and research-translation strategies.

e The PhD candidate consulted a number of experienced school and health researchers during the study conceptualisation and
data collection, to ensure methods were appropriate. Further, these researchers were also consulted to advise the research-
translation phase that will extend beyond PhD candidature.

Identification of
appropriate research
problem and research
methods

e The ECU Human Research Ethics Committee approved this study (project 8635).

e  The WA Department of Education (DOE) Evaluation and Accountability Directorate was consulted during the research
conceptualisation phase and guided school-based processes. DOE provided approval for the study to be conducted in WA
government schools. As a condition of approval, all site managers/principals will be provided with a summary report of
research findings and the data cannot be used for any other purpose other than this research project. Consenting children
went into a study-wide draw to receive a healthy eating fun pack (containing healthy cook books) and consenting
caregivers received a healthy cookbook.

e Catholic Education WA (CEWA) approval was sought and received after DOE approval was received. This enabled CEWA
schools to be invited to join the study.

e  Asignificantly larger proportion of residents in the Kimberley region, compared to other WA regions, identify as Aboriginal
Ethics and Governance or Torres Strait Islander. Therefore, the Kimberley Aboriginal Health Planning Forum (KAHPF) Research Sub-committee
Approvals obtained (inter-agency group) was consulted. Approval from the KAHPF committee, and stakeholder letters of support were

received from various agencies/groups working in the Kimberley region and across WA.

e  Over the course of this study, a number of state government political discussions and potential policy changes across WA
reportedly resulted in increased anxiety among regional and remote residents. In particular, among Aboriginal and Torres
Strait Islander people in a particular region. During this time, one of the schools in this region agreed to participate in the
study provided the study results were not compared between Aboriginal or Torres Strait Islander people and non-Aboriginal
or Torres Strait Islander people. Another school recommended that their students not be asked to complete the child FS
section of the child survey, due to the perceived underreporting that would occur. Informal discussions with other local
stakeholders reinforced the sensitivity of the study topic at this point in time. Hence, the decision was made among the
research team to analyse and report all study findings at the population level, without any comparisons between specific
population groups.
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Appropriate Consent
Obtained

As a requirement of study approvals from ECU and DOE, a number of layers of consent were required. These included:
(1) School principal consent for their school’s participation;
(2) Class teacher consent for their class’s participation;
(3) Caregiver consent for their own participation;
(4) Caregiver consent for their child’s participation;
(5) Children’s consent for their own participation;
(6) Key informant consent to participate in interviews.
As written consent was a requirement of participation, appropriate IL, explanations of study process and CF were
developed for each participant group.
An on-site teacher and class briefing session was offered to schools, where possible, to further clarify study involvement,
answer any questions about the study, and build rapport with schools and potential participants.

Avoid collecting harmful
information

Given some issues are sensitive, complex and involve interwoven factors, the PhD candidate was careful to stay to
questions in the interview protocol (for key informant SSI).

Teachers were advised in their Teacher IL not to probe for any personal information, should they be required to assist
children complete their child survey.

Data managed and analysed
appropriately

The non-digital data were kept in a locked filing cabinet in the PhD candidate’s home office.

Digital data was stored on a password-protected computer and backed up to a USB device locked in the filing cabinet and
password-protected DropBox folder.

Multiple perspectives were reported in the qualitative study.

Authorship of publications
arising from this study

As guided by the ECU Graduate Research School, the PhD Candidate used the Australian National University’s Ready
Reckoner to assist in deciding on co-authorship for each publication arising from this research. The tool facilitates a scoring
system for each research activity conducted in the study relating to the publications, including research planning, execution,
data analysis, interpretation and writing.

Data reported and shared

A publication plan was devised to ensure the research findings were shared through appropriate peer-reviewed journals and
conferences. A total of five manuscripts have either been published or are under review with national and international
journals, with a sixth manuscript in preparation for submission. In addition, ten conference presentations have been
delivered locally, nationally and internationally.
A communication plan has been developed, including research impact activities that extend beyond academia and PhD
candidature. These include:
o An aggregated summary of school-based results will provided to each participating school principal;
o  Aschool newsletter insert will be supplied to schools for use in their newsletter or online, to share key study
findings;
o Infographics and vignettes;
o A series of free presentations, offered face-to-face or via videoconference, will be made available in 2017 to key
stakeholders, interagency network groups and agencies working with regional and remote WA communities;
o A specific media communication plan, including media releases, is currently being developed for dissemination
of published results.
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3.5 Summary

This chapter provided an overview of the mixed-methods approach used in this PhD
study. The subsequent chapters include each of the manuscripts prepared for this Thesis
with Publication. The next chapter (chapter 4) is the first chapter of concept 1 (fruit and
vegetable consumption among regional and remote WA children) and provides a
descriptive understanding of the determinants of F&V consumption among regional and

remote WA children.
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PART 1: FRUIT AND VEGETABLE CONSUMPTION
AMONG REGIONAL AND REMOTE WESTERN
AUSTRALIAN CHILDREN
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CHAPTER 4: WHICH ECOLOGICAL DETERMINANTS
INFLUENCE AUSTRALIAN CHILDREN’S FRUIT AND
VEGETABLE CONSUMPTION?

4.0 Foreword

This chapter explores the first concept outlined in this PhD, F&V consumption among
regional and remote WA children, by utilising an Ecological Model of Health
Behaviour to provide an understanding of the key determinants of children’s F&V
consumption in regional and remote WA. This chapter argues that in order to
understand the complex determinants of F&V consumption, they must be examined
across various levels of influence. This chapter answers RQ 1: What are the
determinants of F&V consumption among regional and remote WA children? The
chapter was submitted as a manuscript, and is published in Health Promotion
International (Figure 15). The chapter commences with a brief abstract, followed by the
introduction, overview of methods used, key results, discussion including
recommendations, conclusions and a visual display of conference presentations, posters
and the draft infographic to be used as a research translation strategy.

Health Promotion International Advance Access published August 22, 2016

.
el OXFORD

Which ecological determinants influence
Australian children’s fruit and vegetable
consumption?

Stephanie L. Godrich’, Christina R. Davies?, Jill Darby’, and
Amanda Devine'

"School of Medical and Health Sciences, Edith Cowan University, Perth 8027, Western Australia, and
*School of Population Health, The University of Western Australiz, Perth 6008, Western Australia

*Corresponding author. E-mail: spodrichBour.ecu.edu au

Summary

This study investigated determinants of fruit and vegetable [F&V) consumption amang regional and
remote Western Australian [WA) children, using an Ecological Model of Health Behaviour. Semi
structured interviews were conducted with 20 key informants {Health Workers, Food Supply Workers,
and SchoolYouth Workers) purposively sampled from across regional and remote WA. Interviews
were transcribed, analysed thematically using QSR-NVivo 10 software, and embedded within an
Ecological Model of Health Behaviour to demanstrate the multiple levels of influence on health. Key
determinants of F& consumption at the intrapersonal level included attitude and food literacy among
children. Key interpersonal level determinants included role modelling and parental food literacy.
Institutional determinants included health service provision, schoel nutrition education and food skill
programs. F&V availability, community networks and health-promoting spaces were key themes af-
fecting families at the community level. The public policy level influencer included implementation of
a store policy within local food cutlets. Study findings suggested participatory programs with an em
phasis on parental involvement and role modelling could increase F&V intake among children living
in regional and remote areas; while school curriculum linkages were essential for school-based pro
grams. Palicy makers should consider further investment in school food literacy programs and family
programs that are delivered collaboratively. Further, support of local food supply options and support
for healthy food policies in food outlets are critical next steps. This study contributes new knowledge
10 build the evidence base and facilitate the development of targeted strategies lo increase consump
tion of F&Y amang children living in regional and remote areas.

Key words: children, rural

INTRODUCTION

Figure 15: Godrich, S.L. Davies, C.R., Darby, J., Devine, A. (2016). Which ecological determinants
influence Australian children’s fruit and vegetable consumption? Health Promotion International doi
10.1093/heapro/daw063.

Link: https://academic.oup.com/heapro/article-abstract/doi/10.1093/heapro/daw063/2555422/Which-
ecological-determinants-influence-Australian?papetoc
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4.1 Abstract

Obijective: This study investigated determinants of F&V consumption among regional

and remote WA children, using an Ecological Model of Health Behaviour.

Methods: Semi-structured interviews were conducted with 20 key informants (Health
Workers, Food Supply Workers, and School/Youth Workers) purposively sampled from
across regional and remote WA. Interviews were transcribed, analysed thematically
using QSR-NVivo 10 software, and embedded within an Ecological Model of Health
Behaviour to demonstrate the multiple levels of influence on health.

Results: Key determinants of F&V consumption at the intrapersonal level included
attitude and food literacy among children. Key interpersonal level determinants
included role modelling and parental food literacy. Institutional determinants included
health service provision, school nutrition education and food skill programs. F&V
availability, community networks and health-promoting spaces were key themes
affecting families at the community level. The public policy level influencer included

implementation of a store policy within local food outlets.

Discussion: Study findings suggested participatory programs with an emphasis on
parental involvement and role modelling could increase F&V intake among children
living in regional and remote areas; while school curriculum linkages were essential for
school-based programs. Policy makers should consider further investment in school
food literacy programs and family programs that are delivered collaboratively. Further,
support of local food supply options and support for healthy food policies in food

outlets are critical next steps.

Conclusion: This study contributes new knowledge to build the evidence base and
facilitate the development of targeted strategies to increase consumption of F&V among

children living in regional and remote areas.

4.2 Introduction

There is convincing evidence that adequate F&V consumption is an essential
component of a health-promoting diet, and is protective against a range of chronic
diseases (National Health and Medical Research Council, 2013a). The World Health
Organization has confirmed that poor F&V intake is one of the 10 highest risk factors

contributing to global mortality (World Health Organization, n.d.-a). Despite this
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evidence, many Australian children consume amounts of F&V below the
recommendations set by the ADG of two serves of fruit and five serves of vegetables
for children 9-11 years, while for children aged 12—13 years, the vegetable
recommendation is 5 serves for girls and 5.5 serves for boys (National Health and
Medical Research Council, 2013a). Surveys found almost one quarter (21.3%) of
children consumed inadequate amounts of fruit and almost 90% consumed suboptimal
amounts of vegetables (Tomlin et al., 2014). There is clear evidence to demonstrate that
F&V intake among many WA children is suboptimal, yet the determinants of

consumption remain unexplored.

One theoretical model of health behaviour useful in the exploration of these
determinants is an Ecological Model of Health Behaviour, which investigates the
interaction of factors across multiple ‘levels of influence’ (Glanz et al., 2008). The
intrapersonal level relates to the biological or physical influences on health, such as
knowledge and attitudes. Impacts at an interpersonal level include relationships between
family members, peers and the influence of social culture on health (McLeroy et al.,
1988). Institutional level impacts include school and social institution rules. The
community level influences health behaviour through availability of healthy food in
food outlets and also community-driven groups and power structures that allocate
resources to improve health outcomes. Public policy includes overarching policies
within the local, state or national context (Glanz et al., 2008; McLeroy et al., 1988). An
understanding of specific factors occurring at various levels of influence is a vital link

in the chain of strategies to increase children’s F&V intake.

Not only is a better understanding of children’s F&V drivers important for all children,
it is particularly important among children living in regional and remote areas. These
children have poorer health behaviours, including lower F&V consumption (Tomlin et
al., 2014), than their metropolitan-dwelling counterparts (Australian Institute of Health
and Welfare, 2014). However, the collection of information is challenging, given WA
spans a vast 2 526 786 km? or 20 times the size of England (Butcher et al., 2014). The
ASGS Remoteness Structure classifies a large majority of WA as Remote and Very
remote with classifications determined by a location’s access to services (Australian
Bureau of Statistics, 2014b). This geographical isolation has typically resulted in these
areas being beyond the scope of many major health surveys (Australian Bureau of
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Statistics, 2011). With 23% of WA’s population of 2.5 million people residing in
regional or remote areas (Australian Bureau of Statistics, 2014b), and 27% of WA’s
children living in these areas (Commissioner for Children and Young People, 2015),
research investigating the drivers of children’s dietary intake is vital. The aim of this
study was to investigate key informant perceptions of the determinants of F&V
consumption among regional and remote WA children, using an Ecological Model of

Health Behaviour.

4.3 Methods
4.3.1 Design and sampling

The present study forms part of a broader investigation into how children’s F&V
consumption is impacted by FI (Godrich, 2017). ‘Key informants’ such as dietitians,
nutritionists and health promotion professionals facilitating food literacy programs
(Health Workers), school principals, teachers or youth workers (School/Youth Workers)
or people managing/working in local food outlets or farmers’ markets (Food Supply
Workers) comprised the sample. The use of these particular worker types provided
broader insight into children’s F&V consumption from a range of perspectives. These
informant groups were believed to possess adequate knowledge on the topic given their
role related to children’s consumption (such as nutrition education or school F&V
provision). Therefore, results provided by these insights would fall under multiple
levels of influence (e.g. individual, organisational). Potential Health, and School/Youth
Worker participants were identified via stratified purposive sampling (Patton, 1990) and
were sourced from a stakeholder database comprising individuals sourced through
professional networks across regional/remote WA. The third participant group, Food
Supply Workers, were identified through internet (Google) search. Wherever possible,
the proportion of individuals invited to participate from each WA region (e.g. Pilbara)
represented the proportion of the WA non-metropolitan population in that region. This
was determined by the Department of Regional Development’s region profiles
(Department of Regional Development, 2014). Participants reported on locations
ranging in remoteness (Australian Bureau of Statistics, 2012a, 2014b) and SEIFA
deciles, identified through the Australian Bureau of Statistics State Suburb Index of
Relative Socio-economic Disadvantage 2011 data cube (Australian Bureau of Statistics,
2013f).
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SSI were the chosen method to provide rich, detailed information regarding
accessibility of services, health behaviours and how they were affected by various
circumstances (Brikci et al., 2007). The study investigators constructed the SSI guide,
which contained a list of questions that began with an informant depiction of the food
environment in their town/region. The next set of questions was guided by the
Determinants of Food Security model (Rychetnik et al., 2003) which underpinned the
wider study. Succeeding questions were linked to the study’s research questions and
focussed on the: perceived amounts of F&V children were consuming from the
informants’ perspective; types of F&V commonly consumed by children; barriers and
enablers of F&V consumption; strategies to increase consumption (existing or
proposed) and to make F&V more appealing; motivators for children’s F&V
consumption; and children’s perception of consequences associated with suboptimal
F&YV intake. The SSI guide was initially piloted in one interview, with amendments

made prior to use in main data collection.
4.3.2 Data collection

Potential informants were invited to participate in the study using a method containing
two communication points; firstly, an initial telephone call sought interest in study
participation, while a follow up email further described the study in a written invitation
letter and consent form. The information letter included an overview of the research
topic, confidentiality information, ethics/governance approvals and use of results, etc.
Of the 30 people invited, 20 provided written consent (67% participation rate) to
participate in an interview of up to 60 minutes with the lead author. The three people
who responded to but declined the invitation to participate indicated they were either
not interested or didn’t have time to participate. Seven people did not respond to the
invitation. The lead author was trained in interview facilitation and qualitative data
analysis and conducted all interviews for consistency. Interviews occurred between June
2013 and September 2015 as one component of a PhD. Given the geographic expanse
between interviewer and interviewees, and therefore budget constraints, four interviews
were conducted face-to-face and 16 via telephone. Interviews on average were 41
minutes (26 minutes for in-person and 44 minutes for telephone) and quality of
contextual information did not differ by methodology. All participants provided
permission for their interview to be recorded. Interview notes were taken in case of

device failure, however the device did not fail for any interviews. After interviews were
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conducted, the general themes arising were recorded in interview notes.
4.3.3 Data analysis

Data analysis occurred concurrently with data collection, to ascertain when saturation
had been reached (Tong et al., 2007). The lead author transcribed interviews verbatim
using Microsoft Word, and re-checked them for transcription accuracy. QSR-NVivo 10
software (QSR International Pty Ltd. Version 10, 2014) was used to manage the
transcribed interviews and conduct interview coding. To increase trustworthiness, a
second member of the research team checked the themes/sub-themes coded by the lead
author within QSR NVivo, by re-reading the quotes within a theme. A third team
member listened to audio recordings of interviews to verify the accurate coding of
themes and validate the essence of the thematic analyses that emerged. All transcripts
were de-identified and classified by year of interview, informant type, gender,
remoteness, WA region, and interview method (e.g. in-person or telephone). Template
analysis was one of the techniques used in the thematic analysis of this data, and is
particularly useful when investigating the opinions of various worker types regarding an
issue (King, 2004). This theoretical approach is often used with 20-30 participants, and
is useful with large amounts of complex data (King, 2004), such as this study. The a
priori codes created included the Ecological Model of Health Behaviour (McLeroy et
al., 1988) levels of influence, which were the deductive overarching themes, e.g.
‘intrapersonal factors’. These overarching themes were defined in the NVivo database
as ‘parent nodes’ to demonstrate hierarchy in the coding frame (Braun et al., 2006). This
hierarchical coding is particularly useful for understanding the relationship between
themes and similarities and differences within and between themes (King, 2004). The
deductive sub-themes (‘child nodes’ within the NVivo database) identified a priori were
sourced from the Determinants of Food Security model (Rychetnik et al., 2003) which
underpinned the wider study. These child node sub-themes were embedded within the
parent node overarching themes they most closely related to, for example, the deductive
child node sub-theme ‘financial resources’ was embedded within the deductive parent
node overarching theme ‘interpersonal factors’. Inductive, data-driven sub-themes
(Braun et al., 2006) were also included as child nodes embedded within the overarching
themes. Statements were coded into as many sub-themes as applicable (parallel coding)
(King, 2004). Refinement included combining or separating sub-themes as required. A

‘summary of work’” documented data analyses undertaken by date, and a ‘research
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journal’ contained memo summaries of interview transcripts, codes created and
summaries of common themes in order to examine emerging patterns within these data.
A comparison of interview transcripts, absence of new information and absence of new
codes in the NVivo database was an additional measure undertaken to confirm that
saturation had been reached. Analyses conducted manually included word frequencies
and word clouds across each Ecological Model of Health Behaviour level of influence.
Theoretically determined sub-themes relating to the Determinants of Food Security
(Rychetnik et al., 2003) model were the focus of another paper. Therefore, these sub-
themes were only included in the analyses for this paper where responses referred
specifically to F&V consumption. Group-to-group validation was undertaken by
exploring sub-themes by worker type, WA geographical region and regional vs. remote

location, in addition to matrix-coding queries.

4.3.4 Ethical approvals

This study was approved by the Edith Cowan University Human Research Ethics

Committee.

4.4 Results

Participants comprised 40% Health Workers (n = 8), 30% School and Youth Workers
(n = 6) and 30% Food Supply Workers (n = 6). Twelve participants reported on regional
WA while eight reported on remote WA. Eighty per cent of participants were female (n
= 16). The 10 non- respondents’ characteristics included 90% Food Supply
Workers/10% Health Workers; nine regional/one remote WA resident; 60% males/40%
females. All themes were incorporated into each Ecological Model of Health Behaviour
level of influence; with specific sub-themes for each level of influence discussed in
depth below.

4.4.1 Intrapersonal level influencers

The determinants of F&V intake among WA children identified in this study at the
intrapersonal level are displayed in Figure 16, with two sub-themes described below:

4.4.1.1 Attitude (21 coded statements)

Attitudes were quite often linked with convenience. Children were perceived to

consume F&V when it was conveniently located, such as on a kitchen bench top or pre-
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chopped. Health Workers reported ready-to-eat fruit at school or part of community
activities was quickly ‘devoured’, whereas if children had to prepare the items, or they

were inconvenient, they were less likely to consume them, e.g.:

“I think some of the fruit in the school situation, like an orange is messy to eat...
They like mandarins as they pop out of the skins easily. An orange is messy,
watermelon is messy, melons are messy. I guess there aren’t really good
facilities to wash their hands once you have messy, sticky hands.” (School/Youth
Worker)

4.4.1.2 Food literacy/nutrition knowledge among children (25 coded statements)

Children’s knowledge and skills, specifically relating to F&V intake, was a facilitator
and barrier to intake. Some children were believed to understand the diet-disease
connection, but did not realise the enormity of the impact. Many informants believed
that a lack of education within the home environment led to lower nutrition knowledge
and skills among children, whereas some children taught their parents. Primary sources
of nutrition information in some areas included television, school, magazines and online
(e.g. social media). In other areas, service providers and schools were identified as the
primary information sources. Participatory programs that either demonstrated that F&V
preparation need not be difficult and/or encouraged children make the link between diet
and health were highly regarded. Possession of knowledge and skills did not always
translate into health-promoting behaviours, with the short-term reward of the
convenience of unhealthy food often prevailing over the purchasing and preparation of
F&V, e.g..

“I think there is a strong awareness about healthy and un- healthy foods here.
There is no doubt that the adults and the kids know about it and the kids are
getting taught at school, what is healthy and unhealthy. People don’t always
practice what they preach.” (School/Youth Worker)
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Implementation of a food outlet policy
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Figure 16: An ecological model of the determinants of fruit and vegetable consumption among regional and remote WA children (Adapted from the model

described by McLeroy et al.).*Theoretical nodes (Godrich, 2017) based on the Determinants of Food Security model (Rychetnik et al., 2003) and only included
where responses specifically related to children’s F&V consumption.



4.4.2 Interpersonal level influencers

The determinants of F&V intake among regional and remote WA children identified in
this study at the interpersonal level are displayed in Figure 16. Two prominent sub-

themes discussed by informants were:

4.4.2.1 Food literacy among parents (52 coded statements)

Overall, informants discussed a wide spectrum of nutrition knowledge and skills
relating to consumption of F&V. Health promotion messages such as ‘Go for 2&5®”
(http://www.gofor2and5.com.au) were perceived to be well known, despite the

campaign being no longer funded in WA. A lack of awareness of cooking techniques
were issues cited; there was a general belief that many parents didn’t consider

purchasing bulk produce at a reduced cost when in-season and freezing or preserving
the produce. Further, limited recipe knowledge and skill sharing between generations

were issues cited, e.g.:

“We have an example doing some food literacy stuff with some young mums.
Just coming across the fact that they don'’t like fruit and veg, they don’t feed it to
their children. And don’t necessarily have the skills to prepare it either. . . If
you've got a generation of parents now. . . who might have grown up mostly on
fast food and things like that. How do you persuade them that it would be wise
for them to learn some cooking skills so they can feed their children more
healthy stuff?” (Health Worker)

In agricultural and farming towns, the level of nutrition knowledge and cooking skills
were perceived as relatively high, with food preserving techniques and recipe sharing
commonplace. Informants believed this was attributed to a closer connection to

producers.

4.4.2.2 Role modelling (13 coded statements)

The demonstration of healthy eating behaviours, involving children in F&V preparation
or passing down of knowledge to children from parents was discussed frequently. Role
modelling was believed to start with parents, however parent’s friends, close family,
sporting stars and after-school program staff were believed to exert considerable

influence over children’s F&V intake, e.g.:
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“The other thing was the role modelling thing. It might not be your parents
eating the right thing; it might be uncle Stan or some other esteemed adult or
something. The value of going to someone else’s house is I think, being
introduced to foods you might not have at home, just in different ways. . .
Exposing kids to different foods where they might not have.” (Health Worker)

4.4 .3 Institutional level influencers

The determinants of F&V intake among regional and remote WA children identified in
this study at the institutional level are displayed in Figure 16. Two most prominent sub-

themes discussed by informants were:

4.4.3.1 School nutrition and cooking programs (43 coded statements)

Schools often acted as critical enablers of F&V consumption, providing F&V in the
form of breakfast or lunch programs, or morning tea fruit platters. This was particularly
the case in remote areas. Schools also facilitated nutrition education and food literacy
initiatives, with informants positively discussing programs that incorporated hands-on
cooking and nutrition across curriculum in fun, engaging and experiential ways.
Education provided via kitchen garden programs was believed to filter through to the
home environment through children educating their parents, however, children were

believed to have difficulty in transferring learnt skills to real life situations, e.g.:

“Probably many have the knowledge but transferring that to buying and
planning menus and so on, I think can be tricky.... They can recite what’s good
for you and what you shouldn’t eat but actually cooking it and giving it to their
family can sometimes get lost in their other needs I suppose of what else is

happening in their lives.” (School/Youth Worker)

Crunch&Sip® (http://www.crunchandsip.com.au) was the most frequently discussed

school-based program facilitating childhood F&V consumption across WA.
Crunch&Sip® is coordinated by the Cancer Council WA and involves a classroom break
that enables students to consume water, fruit or salad vegetables they have brought to
school (Cancer Council Western Australia, 2015). Key informants acknowledged the
program as a useful reminder, encouraging parents to provide F&V to their children to

take to school.
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4.4.3.2 Health service provision (39 coded statements)

Some informants expressed frustration regarding unsustainability of health and
education programs. Some programs were ‘one-offs’ and didn’t consider the local
community environment in which they were being delivered. Many service providers
had a geographically expansive jurisdiction, such as delivery of health promotion
programs across an entire WA region. This resulted in ad hoc delivery due to

insufficient or recently withdrawn funding, e.g.:

“The Healthy Schools Project ran out of funding, so that meant that a lot of
services targeted at schools were cut. So | feel a lot of services that are going on
in schools at the moment, like Crunch&Sip® , like Food Sensations®, if we had
More resources to put into those. Again, they re there, they just need to be
delivered and promoted a lot more. I think education with parents and teachers
as well, which is sometimes overlooked and it just compliments what is going on
with kids.” (Health Worker)

Further compounding the issue, insufficient collaboration among service providers with
‘different agendas’ detracted from the potential effectiveness of behaviour change
initiatives, due to competing message delivery. Informants reinforced the importance of
focussing on community priorities, which would increase the sustainability of
initiatives. Evident gaps in service provision resulted in age groups such as early
childhood missing out. Positive attributes of successful programs included flexibility,
exciting, hands on and use of colourful recipes. Most importantly, successful initiatives
were depicted as community initiated, driven and considered the local community’s

environment.

4.4.4 Community level influencers

The determinants of F&V intake among regional and remote WA children identified in
this study at the community level are displayed in Figure 16. Two sub-themes discussed

by informants were:

4.4.4.1 Availability within food outlets (70 coded statements)

F&V availability was the most coded determinant across this level of influence. When
described as a barrier, it was ‘limited’, ‘reduced’ and ‘not really available’. Availability

was generally discussed negatively in remote areas. Some shops were closed for periods
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of the day, which resulted in community members purchasing takeaway food from
stores that were open. Some towns only stocked small quantities of fresh produce;
amounts were further reduced when there was an influx of contractors such as during
times of mining exploration. Large community events or delivery issues such as

unpredictable weather patterns further affected produce in some locations, e.g.:

“The roads are starting to deteriorate now, once it’s wet, it’s impassable. That
shop owner has to fly stuff in...then planes get delayed or they have to carry
people instead of food, then its delayed 3 weeks, it could be 4 weeks. That’s
everywhere.” (Health Worker)

Availability was also an enabler, positively described as ‘fresh’, ‘local’ and ‘seasonal’.
Some outlets received F&V deliveries two or three times weekly, and where possible,
ordered from local producers. Farmers’ markets were positively described, with
seasonal produce, while market gardens and roadside stalls increased availability of

locally produced F&V.

4.4.4.2 Community health-promoting spaces (14 coded statements)

Important discourse arose around the role of community spaces and activities promoting
F&V consumption among children. These included communal cooking spaces for
families to prepare food and community gardens open for anyone to source food. These
spaces often increased exposure to a variety of F&V. Further, community sporting
groups were seen as important avenues for promoting health messages to children,
given the popularity of children’s sport in rural areas. Some local food outlets sponsored
local sporting events with F&V, as they felt it was their role to promote a healthy image
within their community. One example of a community space promoting children’s F&V

intake included the town swimming pool, e.g.:

“When they do laps at the pool, they are swimming they are exercising, that
physical exercise is great for them. They get fruit at the end of a certain number

of laps, and that’s available at the pool.” (Health Worker)

4.4.5 Public policy level influencers

Issues at the strategic public policy level were the least discussed by respondents in this
study, with few statements coded. The determinant at this level is displayed in Figure

16, with the most prominent sub-theme discussed by informants including:
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4.4.5.1 Implementation of a food outlet policy (6 coded statements)

Better education around bringing F&V into stores and increasing community advocacy
for healthy options were key issues within this sub-theme. Many discussions focussed
on the potential positive impact a reduction in availability of energy-dense, nutrient-

poor options could have, e.g.:

“It would be great if there was a store policy because then more things could be
regulated around access to food and, you know, having healthy foods more
accessible and getting a better balance between junk and healthy options, or
having the healthier options of the junky food available. There is no regulation
around that.” (Health Worker)

Some informants witnessed the change in stores pre- to post- policy implementation,
resulting from a new management model, describing how the healthier food was
displayed in prominent positions. Others worked in towns where no policy existed:;

believing minimising choice of unhealthy items was imperative.

4.5 Discussion

This study aimed to explore ecological determinants of F&V consumption among
regional and remote WA children. While other studies have relied on literature reviews
to ascertain the key drivers to healthy eating among children (Jenkins et al., 2005;
Krolner et al., 2011; Rasmussen et al., 2006; Shepherd et al., 2006; Thomas, 2003), the
use of SSI with Health Workers, Food Supply Workers and School/Youth Workers
elicited a deeper understanding of prominent issues (Brikci et al., 2007). An Ecological
Model of Health Behaviour (Glanz et al., 2008) mapped resulting determinants at each
level of influence. While findings from previous studies suggest single levels of
influence contribute significant new knowledge to the literature (Haynes-Maslow et al.,
2013; Wyse et al., 2011), this study explored the influence of complex, interwoven
factors that drive F&V intake at multiple levels. In this study, a lack of nutrition
knowledge and cooking skills further impacted value of F&V, with ‘junk’ food choices
often prevailing over F&V. Research suggests children possess limited nutrition
knowledge and skills (Goh et al., 2009) and are affected by social influences (Croll et
al., 2001), which also supports our finding of poor food literacy among parents acting as
a barrier to consumption. This finding was consistent with other studies (Goh et al.,
2009; Niklas et al., 2013) that found adults lacked knowledge about various ways to
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prepare F&V, therefore reducing children’s consumption (Goh et al., 2009; Niklas et al.,
2013). MacLellan concluded that while parents wanted to utilise new F&V, they lacked
an ability to use them in the home environment (MacLellan et al., 2004). On the
contrary, in this study, some parents were described as having excellent knowledge
around F&V purchasing and preparation, particularly when they lived in agricultural
areas. This supports other research that found parental knowledge of the positive
benefits that F&V can have on health, and knowledge of healthy preparation methods,
were key drivers to consumption (Yeh et al., 2008). Role modelling was a key
determinant in this study, which corroborates previous work that found that role
modelling by influential people influences healthy eating behaviours of children’s and
adolescent’s (O'Dea, 2003). Institutional level influencers included the disadvantage of
ad hoc health service provision that lacked follow up. School nutrition education and
food skills programs were praised, however, funding to enhance these efforts was
discussed as imperative. Reduced access to service provision makes adherence to a
nutritious diet challenging (Barnidge et al., 2013; Pollard, Nyaradi, et al., 2014),
contributing to the higher chronic disease risk factors, poorer health outcomes and
shorter lifespan of people living in regional and remote areas (Australian Institute of
Health and Welfare, 2008b). At the community level, F&V availability was very
inconsistent across WA. Sporadic delivery due to food supply issues and limited
availability of basic necessities including F&V (Australian Institute of Health and
Welfare, 2008a, 2013(Boyington et al., 2009) and high costs (Boyington et al., 2009;
MacLellan et al., 2004; Yeh et al., 2008) were obstacles cited by previous research and
supported by our findings. Implementation of a store policy in food outlets was believed
to result in positive change. The current absence of Government nutrition policies has
been criticised, with calls for improved policy around product placement, labelling and
incentive systems (Pollard et al., 2013; Sacks et al., 2008), as well as increased

efficiency in the food supply chain (Pollard, Nyaradi, et al., 2014).

4.5.1 Strengths and limitations

The diversity of experience among key informants, purposively sampled to provide a
range of perspectives across settings was a key strength of this study, as was the
inclusion of participants from the majority of WA regions and across regional/remote
areas. Further, the validation strategy using a ‘rich, thick description’ of themes

provides a detailed overview of key issues (Creswell, 2014). In addition, the integration
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of study findings within an Ecological Model of Health Behaviour depicts the
comprehensive and interconnected determinants of F&V consumption, noted as a
particularly important perspective in F&V research with rural communities (Dean et al.,
2011). One limitation is that permissions precluded the investigation of how the themes
presented in this study may be similar or different between population groups such as
Culturally and Linguistically Diverse people or Aboriginal and Torres Strait Islander
people. Although the two-year data collection timeframe is a limitation, the absence of
significant nutrition policy changes during the data collection period suggests results

would not have been substantially impacted.

4.5.2 Implications

This research contributes significant new knowledge to the currently sparse evidence
base pertaining to determinants of F&V consumption among children. Potential grass-
roots strategies to prioritise include participatory, family-focused programs with an
emphasis on parental involvement (New South Wales Department of Education and
Communities, 2015) and role modelling to increase F&V intake among children; an
emphasis on school curriculum linkages (New South Wales Department of Education
and Communities, 2015) and a focus on ‘fun’ in school-based program components. In
order to have a significant impact on F&V intake, public policy needs to be
implemented that considers an ecological framework and incorporates the numerous
factors that impact health (Moore et al., 2011). One issue requiring political
prioritisation includes continued investment in school food literacy programs, which
have been included in both WA and national health strategies (Department of Health,
2012; National Preventative Health Taskforce, 2009). Secondly, investment in family
programs that are delivered collaboratively with education and health workers and focus
on local priorities are imperative to enable parental skill-building. Thirdly, and a critical
next step is the increased support for food outlets/ stores to implement healthy eating
policies, source local food supply options and thus create strategies promoting healthy
food choices in communities (Story et al., 2008).

4.6 Conclusion

This research adds important new information to the scant literature around regional and
remote WA. It also provides greater understanding about how children’s F&V

consumption is impacted across multiple conduits. Increasing F&V intake among
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children could contribute to a reduction in chronic disease risk factors (National Health
and Medical Research Council, 2013b). Given that dietary risk factors contribute the
highest disease burden in Australia (Institute for Health Metrics and Evaluation, 2014),
removing barriers and increasing facilitators of F&V intake for children in regional and
remote areas is likely to increase consumption, resulting in a healthier nation with a

lower burden of disease.

4.7 Summary

This chapter provided an overview of the key drivers of regional and remote WA
children’s F&V consumption, from the perspectives of key stakeholders. Figures 17-22
below include the infographic and snapshots of the conference presentations delivered
relating to this chapter. The next chapter (Chapter 5) will examine WA children’s F&V

consumption. Specifically, the quantities, types and varieties consumed by WA children.
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4.8 Research impact activities arising from Chapter 4

The following includes the draft infographic that was based on this chapter’s findings,
in addition to related conference presentations delivered locally and nationally.
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Figure 17: Paper 1 draft infographic for stakeholder review.

107



EDITH COWAN

What are the barriers and
enablers of fruit and vegetable
consumption among children in

regional and remote WA?

Stephanie Godrich
PhD candidate
Edith Cowan University

Figure 18: Godrich, S., Darby, J., Davies, C., Devine, A. (2014, July). What are the barriers and
enablers to fruit and vegetable consumption among children in regional and remote Western
Australia? Paper accepted for oral presentation at the Aboriginal Health Conference, Perth, Western
Australia.

Key Informant Perceptions of
Factors Which Prevent or
Facilitate Children’s Fruit and
Vegetable Intake in Regional and
Remote WA

Stephanie Godrich
Public Health Nutritionist/PhD candidate
Edith Cowan University, Perth WA

Figure 19: Godrich, S., Darby, J., Davies, C., Devine, A. (2015, May). Key informant perceptions of
factors that prevent or facilitate children’s fruit and vegetable intake in regional and remote Western
Australia. Paper accepted for oral presentation at the 13™ National Rural Health Conference, Darwin,

Northern Territory.
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Figure 20: Godrich, S., Davies, C., Darby, J., Devine, A. (2016, May). Investigating individual and
interpersonal determinants of fruit and vegetable consumption among regional and remote WA
children. Paper accepted for poster presentation at the Dietitians Association of Australia 33rd

National Conference, Melbourne, Victoria.
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Figure 21: Godrich, S., Davies, C., Darby, J., Devine, A. (2016, June). Community informant
strategies to increase fruit and vegetable consumption among regional and remote WA children. Paper
accepted for oral presentation at the 23" National Australian Health Promotion Association
Conference, Perth, Western Australia.
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Mixed-methods Investigation into Drivers of WA
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Figure 22: Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, June). Stories behind the
statistics: An ecological mixed-methods investigation into drivers of WA children’s fruit and vegetable
consumption. Paper accepted for oral presentation at the 23 National Australian Health Promotion

Association Conference, Perth, Western Australia.
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CHAPTER 5: ARE REGIONAL AND REMOTE WESTERN
AUSTRALIAN CHILDREN EATING FOR GOOD HEALTH? AN
INVESTIGATION INTO FRUIT AND VEGETABLE
CONSUMPTION

5.0 Foreword

This chapter completes the first concept explored within this PhD, F&V consumption
among regional and remote WA children. The chapter provides a quantification of
regional and remote children’s consumption of F&V, the types and varieties they
consumed. Data are sourced from caregiver surveys and 24-hour FD. Overall findings
for regional and remote WA children are discussed. Comparison between regional and
remote WA is also presented. This chapter argues that closer scrutiny of children’s
consumption needs to occur in order to develop tailored strategies to increase
consumption in regional and remote areas. This chapter answers RQ 2: What
quantities, varieties and types of fruit and vegetables do children living in regional
and remote WA consume and how do these compare to the serves recommended by
the ADG? This chapter is published in the Health Promotion Journal of Australia
(Figure 23). The manuscript commences with a brief abstract, followed by an
introduction, an outline of methods used, key results, discussion, conclusion and an

infographic developed based on this chapter’s findings.

Are regional and remote Western Australian children
eating for good health? An investigation into fruit
and vegetable consumption

Stephanie L. Godrich ™, Johnay Lo", Chisting R. Davies , Jf Darby* and Amando Devine*
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Introduction

Figure 23: Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2016). Are regional and remote
Western Australian children eating for good health? An investigation into fruit and vegetable
consumption. Health Promotion Journal of Australia. Advance Online Access, doi 10.1071/HE16090.
Online link: http://www.publish.csiro.au/HE/HE16090
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5.1 Abstract

Obijective: Little is known about the F&V habits of regional and remote WA children
beyond quantities consumed. This study aimed to ascertain the proportion of regional
and remote WA children who met the ADG for F&V; the types and varieties of F&V

consumed; and whether consumption behaviour was associated with remoteness.

Methods: Caregiver and child dyads (n = 256 dyads) completed similar paper-based
surveys, 196 of these children completed 24-hour dietary records. Statistical analyses
were conducted using IBM SPSS (version 23).

Results: Overall, children were less likely to adhere to vegetables (15.4%) than fruit
(65.8%) guidelines. Adherence to the ADG did not significantly differ between regional
and remote locations. However, a higher proportion of remote children consumed dried
fruit compared with regional children, while significantly more regional children
compared with remote children consumed from the ‘pome, tropical and stone fruit’
group and the ‘starchy vegetables’, ‘red/orange vegetables’ and ‘dark green leafy

vegetables’ groups.

Conclusions: Many regional and remote WA children consumed F&V in suboptimal
amounts. Further research should aim to ascertain factors that increase or decrease the
likelihood of ADG adherence across regional and remote WA and determine why
certain F&V variety groups and types differed in consumption across Remoteness
Areas. This study provided closer scrutiny of WA children’s F&V consumption habits,
highlighting the differences in consumption behaviours due to remoteness and

identifying specific areas that require further investigation.

5.2 Introduction

In 2013, the World Health Organization declared 5.2 million deaths worldwide were
attributed to low F&V consumption (World Health Organization, 2016). Low
consumption, particularly in childhood, is concerning given lifelong dietary behaviours

are developed and established during these years (Kelder et al., 1994).

Australian children’s fruit consumption is relatively high; from 2014-2015, almost 70%
of children aged 9-13 years consumed adequate amounts of fruit, according to the 2013
ADG (Australian Bureau of Statistics, 2015b; National Health and Medical Research

Council, 2013a) However, vegetable consumption was largely suboptimal; only 2.6%
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consumed adequate vegetables (Australian Bureau of Statistics, 2015b) In WA, almost
two-thirds of children aged 9-15 years consumed the recommended two serves of fruit
(Tomlin et al., 2014), while almost one in 10 consumed five or more vegetable serves
per day (Tomlin et al., 2014).

Data on F&V consumption in regional and remote WA is currently combined
(Australian Institute of Health and Welfare, 2014), either as ‘non-metropolitan’ (Martin
et al., 2008) or ‘country’ data (Tomlin et al., 2014), which precludes closer scrutiny of
regional versus remote consumption. In addition, some reports do not provide regional
and remote data. This study aimed to ascertain the proportion of regional and remote
WA children who met the ADG for F&V; the types and varieties of F&V consumed,;

and whether consumption behaviour was associated with remoteness.

5.3 Methods
5.3.1 Sampling

Children aged 9-13 years and their caregivers (caregiver—child dyad) were recruited
using non-random sampling at schools. This age range facilitated comparison with the
ADG (National Health and Medical Research Council, 2013a). A database including
WA non-metropolitan schools was created, containing contact information sourced
from authority websites (Association of Independent Schools of Western Australia
(Inc). 2012; Catholic Education WA, 2012; Department of Education WA, 2012a).
Sample size calculations were performed prior to recruitment. A sample of 245 children

and 245 of their caregivers was deemed required.

Schools listed on the database were categorised by WA region (i.e. Pilbara)
(Department of Regional Development, 2014) and Remoteness Area (Australian Bureau
of Statistics, 2014b). Where possible, school sampling reflected the proportion of
schools from regions, Remoteness Areas and spanned levels of disadvantage (Australian
Bureau of Statistics, 2013f). Rapport-building techniques were incorporated to increase
participation rates (Martin et al., 2008; Trapp et al., 2011). Schools eligible to
participate in the Foodbank WA Food Sensations® program were invited to participate
in the present study. The lead researcher was an employee or consultant of Foodbank
WA during the data collection period and statewide travel for employment provided an
opportunity for rapport-building during recruitment (i.e. teacher and class briefing
sessions) (Trapp et al., 2011).
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5.3.2 Survey tools

Child surveys, caregiver surveys and FD were used. Child and caregiver surveys
included similar questions to verify results gained from each participant group, and
were pictorial to account for literacy issues. Questions asking about ‘usual’ number of
F&V serves consumed by children and the 24-hour dietary diary from the Child and
Adolescent Physical Activity and Nutrition Survey (Martin et al., 2008) were used with
permission. Investigator-initiated questions included demographics (i.e. age) and types
of F&V consumed in the previous month.

5.3.3 Recruitment

As this study was conducted in schools, written consent from principals, class teachers,
caregivers and children was required. An IL was developed for each participant group
that included a study overview, approvals, data use, an outline of study processes and a
CF.

Thirty-two schools were invited to participate via an initial telephone call, followed by
an email. The email included a principal IL, a CF and a DOE WA approval letter.
Twenty-three school principals (71.8%) consented to participate. Principals nominated
classes of children aged 9-13 years to participate. Of the 71 teachers invited, 69

(97.2%) consented, which resulted in 74 classes participating.

All 1,814 students and their caregivers in consenting classes were invited. Whenever
possible, a teacher and class briefing session was conducted (68.9%, n = 51 classes) as a
rapport-building technique and to disseminate study packs that included caregiver/child
IL’s and CF’s, surveys and food diaries. Where a briefing session was not

possible/declined (31.1%, n = 23 classes), study packs were mailed to class teachers.

A total of 347 caregivers (19.1%) and 340 children (18.7%) consented to participate.
Out of these, a total of 256 dyads completed both the child and caregiver surveys, and

thus were included in the sample.
5.3.4 Data collection
5.3.4.1 Caregiver and child Surveys

Data collection occurred between March 2013 and December 2015. During this period,
26 caregiver—child dyads were included in validity and reliability testing to ensure

survey tools and methods were appropriate. The caregiver survey was completed at
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home and the child survey completed in class. Stickers and sealable envelopes were

provided to ensure privacy.
5.3.4.2 Twenty-four-hour food diary

Children and teachers viewed a FD instructional DVD prepared by the lead author. A
class pack containing photographs of portion guides (Cancer Council Victoria, 1994)
was provided, to assist children to correctly complete their FD. Class teachers and

caregivers were asked to assist children with entries as required.

Each class’s labelled envelopes containing CF, completed surveys and FD were posted

to the study centre in pre-paid postal envelopes.
5.3.5 Data analysis

Returned surveys and FD were matched, identification numbers allocated and de-
identified. Unmatched surveys were excluded. Caregiver and child data were entered
into separate Microsoft Excel databases and imported into IBM SPSS (IBM Corp,
2015). Caregivers reported the number of F&V serves that their child usually consumed
each day, in addition to F&V types consumed by children in the previous month. These
data determined ADG adherence and F&V types consumed. To ascertain F&V variety
groups, FD data were entered into Xyris FoodWorks version 8 Professional (Xyris
Software Australia Pty Ltd, 2012) by a single trained nutritionist. Ten per cent of the
sample was rechecked for coding accuracy. FoodWorks automatically quantified and
assigned F&V serves from F&V variety groups. Analyses conducted in SPSS included
descriptive statistics. Chi-square tests were used to conduct cross-tabulations (e.g.

between fruit types consumed and remoteness).

The Edith Cowan University Human Research Ethics Committee (project 8635)
provided approval for this study.

5.4. Results

5.4.1 Demographics

Compared with the WA population, a significantly larger proportion of this sample was
from remote WA, female, aged between 25-54 years and had a higher mean number of
children and total people per household (all p < 0.001) (Table 9).
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Table 9: Demographics of study sample respondents

Proportion of the WA
Population
Demographics Sample (Australian Bureau of
Statistics, 2013a)
(n=2,239,170)

Percentage from Regional and Remote WA (n=253)

Regional WA 56.1% 71.9%*
Remote WA 43.9% 28.1%*
Caregiver Gender (n=252)

Female 84.9% 49.7%
Male 15.1% 50.3%
Caregiver age (years) (n=248)

25-34 16.5% 23.7%
35-44 58.1% 24.0%
45-54 23.7% 22.7%
55-64 1.2% 18.6%
65-74 0.4% 11.1%
Residents living in the household (n=252)

Mean number of people per household 4.6 2.6
Mean number of children per household 2.5 1.9

*Proportion of total regional and remote WA population of 594,957 people.

5.4.2 Fruit and vegetable dietary guideline adherence among regional and remote

Western Australian children

Approximately two-thirds (65.8%, n = 158) of caregivers reported their child
met/exceeded the 2013 ADG for fruit (> 2 serves of fruit daily). Only 15.4% (n = 37) of
caregivers reported their child consumed > 5 serves of vegetables daily. Children’s
ADG adherence for F&V (total respondents and by remoteness) has been included in

Figure 24.
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Figure 24: The proportion of regional and remote Western Australian children that met the Australian
Dietary Guidelines for fruit and vegetables. Results are presented for total respondents and examined

by regional and remote location.

No significant differences between regional WA and remote WA children’s adherence to ADG for fruit
(68.7% vs. 62.4% adherence) or vegetables (15.3% vs. 15.5% adherence). #Due to missing values,
responses for the total sample ranged from n = 240-241; regional WA responses were n = 131; remote
WA responses ranged from n = 109-110.

5.4.3 Fruit and vegetable types consumed by regional and remote Western Australian

children

Fresh fruit and fresh vegetables were the most common types consumed. Almost all
children who consumed adequate fruit consumed fresh fruit (98.7%, n = 155); all
children who consumed adequate vegetables consumed fresh vegetables (100%, n = 37)
in the last month. Children’s consumption of F&V types (total respondents and by

remoteness) has been included in Figure 25.
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Figure 25: The proportion of regional and remote Western Australian children that consumed fruit
and vegetable types in the previous month. Results are presented for total respondents and examined

by regional and remote location.

*Significantly higher consumption of ‘Dried fruit’ type in remote WA compared with regional WA
(52.8% vs. 38.3%, p = 0.026). #Due to missing values, responses for the total sample ranged from n =
224-252; regional WA responses ranged from n = 125-142; remote WA responses ranged from n = 99-
111

5.4.4 Fruit and vegetable variety groups consumed by regional and remote Western

Australian children

‘Pome, tropical and stone fruit’ was the most consumed fruit group, while almost one-
third of children consumed vegetables from the ‘zucchini, eggplant and pumpkin’
group. No association was found between consumption of F&V varieties and F&V
guideline adherence. Children’s consumption of F&V varieties (total respondents and

by remoteness) has been included in Figure 26.
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Figure 26: The proportion of regional and remote Western Australian children consuming fruit and
vegetable varieties, according to a 24-hour food diary. Results are presented for total respondents and

examined by regional and remote location.

*Significantly higher consumption in regional WA vs. remote WA of ‘pome, tropical and stone fruit’
(68.2% vs. 53.5%, p = 0.036); ‘starchy vegetables’ (31.2% vs. 14.3%, p = 0.006); ‘red/orange vegetables’
(25.5% vs. 11.8%,p = 0.017); and ‘dark green leafy vegetables’ (10.9% vs. 2.4%, p = 0.022). #Due to
missing values, responses for the total sample ranged from n = 191-196; regional WA responses ranged
from n = 107-110; remote WA responses ranged from n = 84-86.

5.5 Discussion

Key findings included that 65.8% of children met the ADG recommendation for fruit;
15.4% met ADG vegetable recommendations. No significant associations existed
between ADG adherence and remoteness. Fresh fruit and fresh vegetables were the
most commonly consumed F&V types. A higher proportion of remote children
consumed dried fruit compared with regional children, while significantly more regional
children compared with remote children consumed from the ‘pome, tropical and stone
fruit’ group and the ‘starchy vegetables’, ‘red/orange vegetables’ and ‘dark green leafy

vegetables’ groups.
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The percentage of children in this study who met the fruit ADG (65.8%, n = 158) and
vegetables (15.4%, n = 37) was higher than in previous WA surveillance data. Previous
data indicated that 64.0% of children met fruit guidelines and 8.8% met vegetable
guidelines (Tomlin et al., 2014). Our finding that remoteness was not significantly
associated with fruit or vegetable ADG adherence supported major Australian surveys
(Australian Institute of Health and Welfare, 2012, 2014). Our previous research
suggested this was, in part, due to the contribution many remote schools made to
children’s F&V intake through breakfast or lunch programs (Godrich, 2016b). The
differences in F&V types and varieties consumed by regional and remote children
participating in this study could result from higher availability, affordability and quality

produce in some locations (Godrich, 2016b).

Strengths of this study included using a caregiver—child dyad to provide an
understanding of F&V consumption from two perspectives. Children completed the 24-
hour FD, which measured children’s consumption of F&V varieties. Caregivers
completed the caregiver survey, which included questions about children’s ‘usual’ F&V
serves and F&V types consumed. Additional strengths included that children and
caregivers were sampled in both regional and remote WA and across various levels of

disadvantage.

Limitations included the significantly higher proportion of remote residents, females,
caregivers aged 25-74, child residents and total number of household residents,
compared with the WA population (p < 0.001). This resulted in a non-representative
sample. The requirements for written consent and the completion of surveys by both
caregivers and children are likely to have contributed to the lower sample size and
lengthy data-collection timeframe. Surveys used in this study were developed before the
release of the 2013 ADG. The 2013 ADG recommend 5.5 serves of vegetables for boys
aged > 12 years. Consequently, information about half-serves of vegetables was not
collected; serves of vegetables > 5 serves were rounded down for this age group (8.6%,
n=22). F&V serve size prompts provided in this study’s surveys were based on the
2003 ADG. Therefore, one example of a vegetable serve was ‘1 medium potato’. In
contrast, the 2013 ADG refers to ‘half a medium potato’ as one vegetable serve
(National Health and Medical Research Council, 2013b). Therefore, it is possible the

vegetable serves for some participants may have been underestimated, based on this
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particular prompt. This impacted other studies conducted before and during the new
ADG release (Australian Bureau of Statistics, 2014a).

5.6 Conclusion

Almost two-thirds of the children surveyed consumed fruit in adequate amounts for
good health; however, the majority of children consumed suboptimal vegetable
amounts. Further research in regional and remote WA should (1) ascertain which factors
increase or decrease the likelihood of ADG adherence among children, particularly for
vegetables; and (2) explore which factors contribute to children’s significantly higher

consumption of F&V groups and types in particular regional and remote WA locations.

5.7 Summary

This chapter provided a closer examination of regional and remote WA children’s F&V
consumption in relation to adequate quantities, types and varieties consumed. Figure
27 (below) contains the infographic developed with this chapter’s results. The next
chapter will introduce the second concept explored in this PhD, FS among regional
and remote WA children, through a qualitative investigation of the FSD among
regional and remote WA children.
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5.8 Research impact activities arising from Chapter 5

The following includes the draft infographic that was based on this chapter’s findings.
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Figure 27: Paper 3 draft infographic for stakeholder review.
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PART 2: FOOD SECURITY AMONG REGIONAL AND
REMOTE WESTERN AUSTRALIAN CHILDREN
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CHAPTER 6: WHAT ARE THE DETERMINANTS OF FOOD
SECURITY AMONG REGIONAL AND REMOTE WESTERN
AUSTRALIAN CHILDREN?

6.0 Foreword

This is first chapter presented within the second concept explored in this PhD, FS
among regional and remote WA children. This chapter provides a qualitative
investigation of the key FSD among regional and remote WA children from the
perspective of health, school/youth, and food supply workers. Through the examination
of FSD across ‘food availability’, food access’ and ‘food utilisation” dimensions, the
chapter argues that clear inequities exist across WA in regards to availability and
access to affordable, good quality food. In addition, adequate formal social support
options are unavailable in many locations. Further, food literacy skills are often
suboptimal and require further support to strengthen. This chapter is published in
Australian and New Zealand Journal of Public Health (Figure 28). This chapter
answers RQ 3: What are the determinants of FS among regional and remote WA
children? The chapter commences with a brief abstract, followed by the introduction,
overview of methods used, key results, discussion including recommendations,

conclusions and associated infographic.

What are the determinants of food security among
regional and remote Western Australian children?

Stephanie Godrich,’ Christina Davies,’ Jill Darby,’ Amanda Devine'

2017 Ovims § New Zealand Journal of Public Health

Figure 28: What are the determinants of food security among regional and remote Western Australian
children? Godrich, S.L., Davies, C.R., Darby, J., Devine, A. Australian and New Zealand Journal of
Public Health. Early View. Copyright © 2017, Public Health Association of Australia, Wiley.
Online link: http://onlinelibrary.wiley.com/doi/10.1111/1753-6405.12636/full
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6.1 Abstract

Obijective: To explore how determinants of FS affect children in regional and remote

WA, across food availability, access and utilisation dimensions.

Methods: The Determinants of Food Security framework guided the thematic analysis

(using NVivo 10) of semi-structured interviews with 20 key informants.

Results: Food availability factors included availability, price, promotion, quality,
location of outlets and variety. Food access factors included social support, financial
resources, transport to food outlets, distance to food outlets and mobility. Food
utilisation factors included nutrition knowledge and skills, children’s food preferences,

storage facilities, preparation and cooking facilities and time to purchase food.

Conclusions: Key food availability recommendations include increasing local food
supply options. Food access recommendations include ensuring equitable formal social
support and empowering informal support options. Food utilisation recommendations
include prioritising food literacy programs focusing on quick, healthy food preparation

and budgeting skills.

Implications for public health: Policymakers should invest in local food supply
options, equitable social support services and experiential food literacy programs.
Practitioners should focus child/parent programs on improving attitude, knowledge and
skills.

6.2 Introduction

FS is a complex, multifactorial (Food and Agriculture Organization, 2006) issue
referring to reliable access to sufficient food (Nord, 2007), incorporating food
availability, access, utilisation and stability of the first three dimensions (Food and
Agriculture Organization, 2008; Innes-Hughes et al., 2010; Rychetnik et al., 2003;
United Nations Food and Agriculture Organisation, 1998). FI ensues when access is
restricted or uncertain (Food and Agriculture Organization, 2003). Resulting personal
and societal costs are “felt as reduced physical, mental, spiritual and social health, and
wellbeing.” (Booth et al., 2001) The issue is underestimated in high-income countries
including Australia (Prime Minister's Science, 2010) with slow political prioritisation
(Foley et al., 2009), largely due to a lack of understanding around its interrelated

determinants.
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Given Australia’s vast geography, important FSD include reduced availability,
especially of healthy food, in regional and remote areas. Excessive food freight costs
(Pollard, Nyaradi, et al., 2014) result in food being sold up to 200% more expensive
than metropolitan areas (Booth et al., 2001; Ferguson et al., 2016). Poor nutrition
knowledge and skills (Australian Institute of Health and Welfare et al., 1997; Browne et
al., 2009; Burns, 2004; Wardle et al., 2000) are additional issues. Unique concerns for
WA relate to a high population density in metropolitan areas (Pollard, Landrigan, et al.,
2014) compared to the rest of the state, which is regional and remote. Limited food
processing results in large reliance on interstate food supply (Pollard, Landrigan, et al.,
2014), transported via road or rail (Australian Government, 2012) and delivered
infrequently (Pollard, Nyaradi, et al., 2014; Pollard et al., 2015). Environmental issues
further disrupt deliveries and reduce availability (Pollard, Nyaradi, et al., 2014).
Moreover, food outlets experience infrastructure failures, including power outages,
decreasing food quality (Pollard, Landrigan, et al., 2014). The small public health
nutrition workforce prohibits substantial advocacy to improve food supply (Pollard,
Nyaradi, et al., 2014). Households in the most socioeconomically disadvantaged areas
are particularly impacted by higher food costs (Ferguson et al., 2016; Pollard,
Landrigan, et al., 2014). This is yet another barrier for low-income households (Pollard,
Nyaradi, et al., 2014), especially welfare recipients (Pollard et al., 2015), to purchase
foods essential for their family’s health (Beaulac et al., 2009; National Health and
Medical Research Council, 2013a).

In Australia, children from low-income families are vulnerable to FI (Foley et al., 2009;
Ramsey et al., 2011), especially in remote areas (Rosier, 2011). Childhood is a critical
period where foundations for health are established (Ramsey et al., 2011). Negative
health impacts in childhood, including poor development, decreased academic
performance, reduced social skills and weight gain (Jyoti DF et al., 2005) potentially
affect adult health status (Nord, 2009). While consequences of FI are known, research
in regional and remote WA has largely focused on food supply, community
infrastructure and financial issues (Pollard, Landrigan, et al., 2014; Pollard, Nyaradi, et
al., 2014). Key gaps in the current evidence include (i) an investigation of community-
level FSD in regional and remote WA extending beyond availability, cost, quality,
infrastructure and workforce barriers; (ii) an understanding of household-level FSD in

regional and remote WA, (iii) how these determinants affect regional and remote WA
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children. The aim of this research was to explore how FSD (Rychetnik et al., 2003)
impact children in regional and remote WA, across food availability, access and

utilisation dimensions.

6.3 Methods
6.3.1 Sample

‘Key informants’ were interviewed as ‘expert sources of information’ (Marshall, 1996).
Three groups were selected; ‘Health Workers’ (e.g. dietitians, health promotion
practitioners), ‘School/Youth Workers’ (e.g. principals, youth program coordinators) and
‘Food Supply Workers’ (e.g. independent food outlet managers). These groups were
selected given their roles related to FSD (Rychetnik et al., 2003) across food availability
(e.g. food supply workers managed/worked in food outlets), food access (e.g. youth
workers provided food to children in afterschool programs) and food utilisation (e.g.
some health workers facilitated food literacy programs) dimensions. Given the sensitive
nature of the topic and the possibility of social-desirability biased responses, parents
were not specifically targeted in this research (Krumpal I, 2011). Participants were
purposively sampled via a stakeholder database containing contacts sourced from
professional networks (i.e. interagency health network groups and school/youth
workers). Food supply informants’ workplaces were identified via an online (Google)
search using the related town and “supermarket” as keywords. Participants reported on
areas ranging in disadvantage (Australian Bureau of Statistics, 2013¢) and remoteness
(Australian Bureau of Statistics, 2012a, 2014b, 2016a). The sample from each WA
region was closely representative of the population distribution (Department of
Regional Development, 2014). Due to small sample sizes for some WA regions, results
will be discussed within an overall regional/remote WA context to provide a meaningful

understanding of child FSD in WA.
6.3.2 Instrument and data collection

SSI were conducted. SSI facilitate in-depth conversation from participants around the
study topic (Galletta et al., 2013) and are appropriate for sensitive topics, such as FI
(Harrell MC et al., 2009). The SSI utilised an interview guide developed by the research
team, comprising nutrition, public health and health promotion evaluation experts. The
SSI guide was piloted with a health worker prior to data collection. The same SSI guide

was used for all key informants. Questions were open-ended and commenced with
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informants’ descriptions of the local food environment where they worked/lived, to gain
an unprompted picture. For example, “7ell me a bit about the town/s you work/live in;
what is the food situation like? ” Subsequent questions prompted discussion around

Determinants of Food Security (Rychetnik et al., 2003) framework constructs.

Thirty people were invited to partake in an interview through an initial telephone call
garnering interest and follow-up email containing an IL and CF indicating study aims,
approvals, anticipated interview length (60-minutes), example topics for discussion, use
of data. Twenty out of the 30 invited participants provided written consent to participate
in this research. Of the 10 people who were invited but did not participate, seven did not
respond to the minimum of three follow-up attempts. The remaining three non-
respondents declined to participate, citing a lack of time or interest. Table 1 displays the
demographics of respondents and non-respondents. Twenty interviews were conducted
in person (n = 4) or via telephone (n = 16) between June 2013 and September 2015, by

the lead author. All interviews were recorded with participant permission.
6.3.3 Data analysis

Key points or themes were noted after each interview. Interviews were transcribed
verbatim into Microsoft Word, de-identified, checked for transcription accuracy and
imported into QSR NVivo software, QSR International Pty Ltd, Version 10 2014 (QSR
International, 2014). A thematic analysis was the strategy employed to analyse themes.
The initial coding framework was based on the Determinants of Food Security
(Rychetnik et al., 2003) framework and research questions. Inductive codes (not
reported on in this paper) were created when new themes were identified, codes were
combined if they were similar. A research journal included a summary of codes,
containing example concepts. This assisted to identify when no new information was
being added to codes (Guest et al., 2006). Saturation was confirmed at 20 interviews
when no more pertinent themes or concepts were identified (Guest et al., 2006) and
when creation of new codes had ceased. Data analyses included word frequencies, word
clouds and matrix-coding queries. To ensure quality of coding, codes were thoroughly
checked: three authors corroborated the coding by reviewing the coding framework,
matrix-coding queries and checking audio recordings to determine key themes. The
Edith Cowan University Human Research Ethics Committee (Project 8635) approved
this study.
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6.4 Results

Twenty key informants (eight “Health Workers”, six “Food Supply Workers”, six

“School/Youth Workers”) participated in this study (response = 67%). Sixty per cent of

interviewees discussed regional WA (n = 12) and 40% remote WA (n = 8). The majority

(80%) of interviewees were female (n = 16) (Table 10). An in-depth analysis of the FS

dimension themes investigated in this study, i.e. food availability, food access and food

utilisation (Innes-Hughes et al., 2010; Rychetnik et al., 2003), and their sixteen sub-

themes (determinants), are presented below. Figure 29 provides a graphical illustration

of these FS dimension themes and sub-themes, while Table 11 illustrates the relative

importance of each sub-theme based on the number of coded statements.

Table 10: Respondent and non-respondent demographics

Respondents
Key Informant Types included
Demographics Health Workers School/Youth Food Supply
Workers Workers
Remoteness
Regional WA 4 2 6
Remote WA 4 4
Gender
Female 6 6 4
Male 2 2
Non-respondents
Key Informant Types included
Demographics Health Workers School/Youth Food Supply
Workers Workers
Remoteness
Regional WA 1 8
Remote WA 1
Gender
Female 1 3
Male 6
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Figure 29: Determinants of food security among regional and remote Western Australian children, within food availability, access and utilisation dimension
themes. Sub-themes listed in descending order of coded statements and adapted from frameworks developed by Rychetnik, L, Webb, K, Story, L. et al (2003) and
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6.4.1 Food security determinants — Food availability
Six ‘Food availability’ sub-themes are described below.
6.4.1.1 Availability in food outlets

Clear paradoxes existed between locations for food availability, with the volatility of
WA'’s food supply chain highlighted. Some areas were well stocked with a wide range,
including locally grown fruit, vegetables and fresh meat. Others lasted delivery-to-
delivery on basic necessities. Tourism-focussed towns sold ‘ready-made packs’
including salads and pre-cooked items. Children consumed convenient healthy food
when available, e.g. seasonal fruits. Farmers’ markets sold locally grown food, which
was limited in larger supermarkets. ‘Takeaway-food’ was often readily available. In
other locations, food availability became scarce before the next delivery was received
(e.g. weekly, fortnightly). In particular, fresh produce was “Down to the dregs in the
last two to four days” and comprised “basic” produce including pumpkin, onions and
oranges. Food supply chain issues - including flooding due to inclement weather -
resulted in disrupted food deliveries, decreasing food availability. As did small

population sizes, e.g.:

“The nature of what we buy, the quantity is directly related to the foot traffic...
Anything that youve got to buy in large quantities that we can t sell reasonably

quickly.” (Food Supply Worker)
6.4.1.2 Price

Multiple, independent food outlets and farmers’ markets selling local produce just
above wholesale price increased affordability, enabled competitive pricing and “value-
buy in” products (i.e. second quality produce). Other locations relied on a single food
outlet, with food prices described as “inflated”, impacted by store decisions and
transport costs. While some managers discounted fresh produce prices for children, it

was unaffordable in some locations, e.g.:

“Look, the freight's just enormous ...1 feel it's just wrong that the people who
can least afford it but most need it are charged so much for it... There’s a fruit
pack with 5 or 6 pieces of fruit maximum, and that’s $13.80.” (School/Youth
Worker)
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6.4.1.3 Promotion

Ten respondents described stores promoting locally-sourced food and weekly specials.
Promotional strategies included recipe cards at point-of-sale, F&V posters, snack and
salad packs. One farmers’ market used social media to promote cooking demonstrations
using stallholders’ produce. Local promotion included school children or women’s
groups displaying healthy eating posters they had created in outlets. Occasionally,

managers were cited as conscientious in their healthy food promotion, e.qg.:

“Although there’s still the unhealthy options on the shelves, the store managers
are very health conscious in terms of having the boiled eggs and bananas at the
front counter for kids to choose instead of lollies and chocolates.” (Health
Worker)

Five key informants believed local food outlets promoted discretionary foods, e.g.
sugary drinks, more heavily than healthy foods. The discretionary foods were placed in
“high view” at the front of the store or on check-out counters, in contrast to healthy

foods placed towards the back of the store.
6.4.1.4 Quality

In this study, local food supply options, small grocery stores with high produce turnover
and farmers’ markets increased food quality. Outlets were praised for strategic
purchasing of products that would “survive the journey” where long-distance freight
was required. In other locations, lengthy food transport decreased quality, resulting in
“tasteless” and “unappealing” produce. Additional perspectives highlighting food
supply chain inefficiencies included produce grown in rural areas being sent to a depot
in the city before being redistributed back to areas of origin for sale. Poor-quality

produce reduced appeal among children but was occasionally the only option, e.g.:

“I mentioned the carrots growing or a bit of mould, but here there is no choice
and you buy it because you need it and you cut off the mouldy bit.”
(School/Youth Worker)

6.4.1.5 Location of food outlets

Small towns usually had a main supermarket and ‘peripheral’ food outlet/s, e.g.
roadhouses where snacks were purchased. However, low viability of outlets resulted in

increased centralisation of large supermarkets. This facilitated wider food variety for
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some families while presenting challenges for others in outlying areas with limited
transport. Larger towns had a number of supermarkets that were centrally located and

accessible by major roads, e.g.:

“...Both the grocery stores are in the middle of town, which isn t difficult as it’s
not that big... You can actually park in one place and walk to all the food
outlets.” (Health Worker)

6.4.1.6 Variety

There was often good diversity in food products with some stores catering for a range of
dietary requirements (e.g. Gluten-free). Informants suggested consumer demand
resulted in “No such thing as in-season”. Contradictorily, variety in some locations was
reduced to generic staples (i.e. apples) and ‘hardy’ products, frozen or tinned food.
Some store managers were hesitant to order a large range, citing lack of community

support, €.g.:

“Ours is a numbers game. We have insufficient throughput here to provide
significant diversity of food. We have the very basic staples.” (Food Supply
Worker)

6.4.2 Food security determinants — access to food
Five sub-themes relating to household ‘Access to food’ are described below:
6.4.2.1 Social support

Clear inequities in formal social support existed across WA. Schools played substantial
roles in mediating the effects of FI among children through emergency food relief.
Informal social support was strong, particularly when there were limited formal options.
Some areas provided numerous formal social support options, including agencies (such
as St. Vincent de Paul Society) and the local Council who supplied soup kitchens, food
boxes or emergency relief vouchers. Informal social support networks included
community driven food-trading groups that exchanged home-grown produce. These
groups were promoted via social media and enabled families to source additional food.
Other informal support included families “meal sharing” and “chipping in”’ to support
each other. There was the general sense that when people needed help, particularly

those relying on food vouchers, that community assistance was provided.
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6.4.2.2 Financial resources

Household finances varied across WA, with social issues resulting in less money for
food. Difficulties were caused by low-income, unexpected unemployment, debt, or
drug/alcohol issues, high housing costs and poor budgeting skills. Often foods
perceived as cheap and would “go a long way” (e.g. pasta), were purchased. The
reliance on food vouchers and the prevalence of hunger among schoolchildren was

indicated. Two distinct financial groups were commonly discussed, e.g.:

“The top tier of economy is the farmers and business owners and the people who
work in fly in fly out roles that have higher disposable incomes... The other
sector of the community, the majority of these people are on benefits or are

working and on lower level incomes.” (Health Worker)
6.4.2.3 Transport to food outlets

Smaller, centralised towns facilitated active transport e.g. children walking and cycling
to purchase food. Families in outer suburbs or farming communities most often used
cars. Some towns offered public transport that ran at inconvenient times, or no public

transport at all, e.g.:

“If you're unable to drive, it might be a bit of a problem because we don’t have
public transport. I drive, I am located too far from the local shop to walk.”

(Health Worker)

6.4.2.4 Distance to food outlets

Disparities in distance to outlets were apparent. Some families travelled to other towns
to purchase food due to a limited range in their own town. Families in close proximity
to town centres easily accessed food from centrally located outlets; families located

further away struggled, e.g.:

“The least affluent area of town is the longest distance from the shops... The
people with the least amount of money have the greatest distance to go.”

(School/Youth Worker)

6.4.2.5 Mobility

Mobility was a minor sub-theme in this study. Two informants discussed the built

environment as a barrier to mobility, such as a lack of footpaths preventing active
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transport.

6.4.3 Food security determinants — food utilisation
Five ‘Food utilisation’ sub-themes are described below:
6.4.3.1 Nutrition knowledge and cooking skills

Parental knowledge and skills was a polarising issue and is important to discuss within
the context of children’s FS. Seven informants indicated that many parents possessed
sufficient nutrition and cooking skills, with peer-to-peer knowledge and recipe sharing
occurring. However, this did not necessarily result in healthy food provision at home.
Barriers to food literacy cited included: low valuing of healthy food, competing
priorities, fatigue and a lack of time. Some participants reported low-socioeconomic
groups were less likely to possess adequate nutrition knowledge and cooking skills,
with heavy purchasing of takeaway foods.

Children’s understanding of diet-related health outcomes varied; the schooling
environment contributed significantly to nutrition knowledge and skills. Some
informants suggested that possession of nutrition knowledge often didn’t result in

practical application, e.g.:

“They know it at school but internalising it and reproducing it outside of school

is perhaps our biggest challenge at the moment.” (School/Youth Worker)
6.4.3.2 Children’s food preferences

Children’s amenability to healthy food was increased by convenience and experiential
learning; particularly regarding food selection, propagation and preparation. However,
many children were “fussy”, preferred takeaway foods and were successful in dictating

the purchase of these foods to their parents, e.g.:

“The children are actually dictating to the parents what they will and won’t
eat... | find the parents actually succumb to a lot of that. A lady comes in and

’

says, ‘I have to get him a specific sausage roll, he won’t eat anything else’.’

(Food Supply Worker)
6.4.3.3 Storage facilities

Household storage facilities varied; some families bought and stored food in bulk,

others regularly visited food outlets due to inadequate storage facilities. In agricultural
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areas, household food storage options included walk-in cool rooms or chest freezers. In
contrast, some residents owned small fridges or had intermittently working facilities.
These residents used the local food outlet as their ‘storeroom’, shopping daily or
multiple times daily. Frequent power outages and financial problems further impacted

food storage, e.g.:

“... [they] have had their power cut off because they haven’t paid their bills. So
in terms of refrigeration, that can be quite tricky. ” (School/Youth Worker)

A barrier to provision of perishable food for children’s lunchboxes included no storage
facilities at school. This led to non-perishable options often supplied for lunches

because of food safety concerns.
6.4.3.4 Preparation and cooking facilities

Many families possessed adequate cooking facilities, while inadequate facilities resulted
in children purchasing pre-cooked options. Frequent power outages impacted food

preparation, e.g.:

“I am aware of a number of families that basically live off takeaways. They
would have maybe a kettle, a stockpot, a saucepan and that’s about it. We do

’

have reticulated gas in town and electricity ... but we do have a lot of outages.’

(School/Youth Worker)

6.4.3.5 Time to purchase and prepare food

Some families allocated little time for food purchasing and preparation, others shopped
daily. Interviewees indicated that some food outlets closed periodically, limiting
shopping hours. Shopping was not a priority for some families; people were reportedly
“disorganised” and were reminded about food when children arrived home from
school. Discourse suggested school-based nutrition education was diluted by a lack of

home follow-up, e.g.:
“While it’s good at school, they go home and mum says ‘We don’t have time for
that, whack this is in the microwave, you’ll be right.”” (Food Supply Worker)
6.5 Discussion

This research explored factors influencing WA children’s FS, guided by the
Determinants of Food Security framework (Rychetnik et al., 2003). Key food
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availability determinants included inequities in availability, price, promotion and
quality of healthy food, revealing the existence of ‘food deserts’. These issues were
mediated by prioritising local food supply options. Food access factors included
unequal distribution of formal social support services; informal support mediated food
insecurity. Families with limited finances often relied on emergency relief and welfare
and therefore had difficulty providing nutritious food for their children. Food utilisation
determinants included low food literacy and reliance on takeaway foods, particularly
among disadvantaged families. However, local skill sharing among peers mediated this.
Many children preferred and successfully dictated parents’ purchasing of ‘junk food’,

though experiential learning improved attitude towards healthy food.

Consistent with other studies, inequitable food availability resulted from unfavourable
weather, supply chain issues, food travel distance and small populations (Beaulac et al.,
2009; Evans et al., 2015; Le et al., 2015; Pollard, Landrigan, et al., 2014; Pollard,
Nyaradi, et al., 2014; Pollard et al., 2015). Elevated cost in towns due to low
competition, increasing remoteness and food freight costs supported previous research
(Beaulac et al., 2009; Pollard, Landrigan, et al., 2014; Turrell et al., 2002). The
importance of informal support networks where insufficient formal options existed has
also been previously reported (Pollard, Nyaradi, et al., 2014; Swanson et al., 2008).
Limited food literacy, particularly among disadvantaged groups, reduced purchasing of
nutritious foods like F&V. This finding supports the literature that suggests lower socio-
economic groups possessing lower food literacy are less likely to purchase foods that
align with dietary recommendations (Blisard, 2004; National Health and Medical
Research Council, 2013a; Pollard, Nyaradi, et al., 2014). Many children preferred
energy-dense nutrient poor options. Other studies have highlighted children’s refusal to
try healthy food and preferences for sugary, “less healthful ” foods (MacLellan et al.,
2004; O'Dea, 2003).

Strengths of this study included the range of perspectives; that sampling/data collection
occurred across WA regions, locations ranging in disadvantage and remoteness and a
broad investigation of FSD. Limitations include a lack of parent and child perspectives.
This study presents an overall perspective of FS issues across WA; insufficient sample
sizes for some WA regions prevented examination of issues between regions and

permissions precluded investigation of how themes may differ between specific
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community groups, e.g. Culturally and Linguistically Diverse people and Aboriginal

and Torres Strait Islander people.

This study forms a basis for action to improve FS in WA and answers the call of
previous research to investigate how FI may impact WA children (Pollard, Nyaradi, et
al., 2014). Key recommendations based on prominent themes discussed in this study are
summarised in Table 11. At a food availability level, recommendations include (i)
increased support for local food supply options (Bastian et al., 2011; Browne et al.,
2009; Sacks et al., 2008; Tasmanian Food Security Council, 2012). For example, land
use management that facilitates locally-controlled food production (Tasmanian Food
Security Council, 2012), markets and/or community-driven gardens (Innes-Hughes et
al., 2010; Tasmanian Food Security Council, 2012). Where this is impractical, state and
local government facilitation of core-food freight subsidies (Innes-Hughes et al., 2010;
Lee et al., 2009; Pollard, Landrigan, et al., 2014; Sacks et al., 2008) or discounts at the
store level (Bastian et al., 2011; Browne et al., 2009; Ferguson et al., 2016; Innes-
Hughes et al., 2010). Recommendations at a food access level include (i) equitable
distribution of and support for agencies to work in partnership (Bastian et al., 2011;
Tasmanian Food Security Council, 2012), such as conducting “FS assessments” and
implementing programs including “giving and receiving” to increase valuing of support
and retain dignity (Browne et al., 2009; Innes-Hughes et al., 2010; Tasmanian Food
Security Council, 2012); and (ii) support for social networks (i.e. food growing/trading
groups) to develop additional community-based FS options (Bastian et al., 2011;
Tasmanian Food Security Council, 2012), particularly in ‘food deserts’ (Tasmanian
Food Security Council, 2012) where food availability, access, cost and quality are
issues. This may increase community empowerment, which can improve financial and
social development and health outcomes (Marmot, 2006). Key food utilisation
dimension recommendations include (i) increased funding for and focus of experiential
food literacy programs (Innes-Hughes et al., 2010; Tasmanian Food Security Council,
2012) on quick, healthy food preparation (MacLellan et al., 2004), budgeting skills
targeting disadvantaged families (Bastian et al., 2011; Lee et al., 2009); and (ii)
experiential food literacy education programs that increase children’s nutrition
knowledge, preferences and requests for healthy food (Bastian et al., 2011; Innes-
Hughes et al., 2010). Key program components should include growing and tasting food
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(Tasmanian Food Security Council, 2012), quick recipe ideas and be delivered in school

and community settings (Bastian et al., 2011).

Table 11: Key recommendations to improve regional and remote children’s food security across
food availability, access and utilsation dimensions. Recommendations and implementation
strategies are based on major sub-themes determined in this study and support previous research.

FS dimension themes Number of . q ]
Key recommendations and example implementation
and sub-themes coded T
(determinants) explored statements
Food Availability
Availability in outlets 96 Support the development and promotion of local food
supply options to increase food availability, quality and
Price 56 reduce cost.
) Examples:
Promotion 52 e  Strengthen reliance on a local food supply using direct
. retail options, i.e. farmers’ markets.
Quality 51 . . .
e  Where sourcing local produce is impractical, state and
Location of food outlets 28 local government facilitation of core food freight
subsidies.
Variety 28 . Healthy food discougts in-store to increase purchasing
of nutrient-dense options.
Food Access
Social support 76 Ensure availability of equitable social support options,
with a particular focus on empowerment of community
Financial resources 46 initiatives.
Examples:
Transport 26 e Promote collaboration between social support agencies
to ensure efficient and effective service provision.
Distance 11 e  Support the development of community-based social
network groups including local food growing and
Mobility 5 trading groups.
Food Utilisation
Ic\i)lglzi(gmsll:ﬁ?smedge and 137 Prioritise experiential food literacy programs that focus
on improving attitude towards nutritious food, increase
Children’s food 60 nutrition knowledge and cooking skills.
preferences Examples:
o e Fund and focus parental literacy programs on quick,
Storage facilities 35 healthy food preparation and budgeting skills.
Cooking and food e Fund and focus children’s food literacy programs on
preparation facilities 34 increasing the palatability and desire for healthy food
Time 13 such as through growing and tasting of produce.

6.6 Conclusion

Policy makers should consider further investment in locally-sourced food options,
experiential food literacy programs and social support services. Health practitioners
should incorporate practical food attitude, knowledge and skills strategies into
community-based initiatives. Further quantitative research should aim to determine

which key FSD are most influential on FS status and its resulting dietary outcomes. In a
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high-income country like Australia, child FI is inexcusable and could be appeased if
stakeholders collaborate to implement key recommendations such as those highlighted

in this study.

6.7 Summary

This chapter provided key insights into regional and remote WA children’s FS across
‘food availability’, ‘food access’ and ‘food utilisation’ dimensions, with a range of
potential intervention strategies highlighted for each dimension. The chapter provided a
useful basis for policy and practice actions and further research to improve FS among
children. Figure 30 (below) contains the infographic developed with the research
findings arising from this chapter. The next chapter, 7, will quantify the prevalence of

FI among children living in regional and remote WA.
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6.8 Research impact activities arising from Chapter 6

The following includes the draft infographic that was based on this chapter’s findings.

Understanding the determinants of food E c U
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security among regional and remote
Western Australian children

STUDY BACKGROUND METHODS

The concept of food security is not well understood in Semi-structured interviews were
Australia, especially regarding how it impacts children. [doisiitaectsRITa 0TV M Tolo MRLe3i1
Greater insight into the key determinants of food and food supply workers across WA.
security would facilitate better understanding of the
issue and aid the development of strategies to increase
food security. This study aimed to understand the
determinants of food security among children living in
regional and remote Western Australia (WA).

Questions were guided by
the Determinants of Food
Security model and
included 'food availability',
'food access' and 'food

RE S U LT S utilisation' dimensions.

A range of inequalities were found across regional and remote WA,
across all food security dimensions.
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3 ways to improve child food security: 1. increase local food supply; 2. increase equity in formal social
support; 3. fund and focus parent/child food literacy programs on quick, budget-friendly meals.
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Source: Godrich, S.L.; Davies, C.R., Darby, J., Devine, A. (2017). What are the determinants of food security
amongregional and remote Western Australian children? Australian and New Zealand Journal of Public Health.
doi: 10.1111/1753-6405.12636

Figure 30: Paper 2 draft infographic for stakeholder review.
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CHAPTER 7: PREVALENCE AND SOCIO-DEMOGRAPHIC
PREDICTORS OF FOOD INSECURITY AMONG REGIONAL AND
REMOTE WESTERN AUSTRALIAN CHILDREN

7.0 Foreword

This chapter completes the second concept explored in this PhD, FS among regional
and remote WA children. The chapter quantifies child FI in regional and remote WA
and examines the socio-demographic factors that increase the likelihood that a child is
FI. Child surveys and caregiver surveys were conducted to source child FS information
and household socio-demographic data. To our knowledge, this chapter provides the
first published prevalence of child FI in Australia from a child’s perspective and
answers RQ 4: What is the proportion of children in regional and remote WA that are
F1? This chapter was submitted as a manuscript and is currently under review. The
chapter commences with a brief abstract, followed by the introduction, overview of
methods used, key results, discussion including recommendations, conclusions and draft

infographic developed as a research translation strategy.

7.1 Abstract

Obijective: Inequalities can negatively impact the health outcomes of children. The aims
of this study were to: (i) ascertain the prevalence of FI among regional and remote WA

children and (ii) determine which socio-demographic factors predicted child FI.

Methods: Caregiver-child dyads (n = 219) completed cross-sectional surveys.
Descriptive statistics and logistic regression analyses were conducted using IBM SPSS

version 23.

Results: Overall, 20.1% of children were classified as FI. Children whose family
received government income support were more likely to be FI (OR 2.60; CI 1.15, 5.91;
p = 0.022), as were children living in a Medium disadvantage area (OR 2.60; Cl 1.18,
5.72; p = 0.023), compared to High or Low SEIFA ratings.

Conclusions: Recommendations include: incorporating strategies to improve FS in
government plans; ensuring government welfare policies adequately support
disadvantaged families; increasing local employment opportunities in regional and

remote areas; investment in school and adult education and training programs;
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delivering free or subsidised food literacy initiatives; establishing evidence on the

causes of FI, and the potential impact of FI on children’s health behaviours.

Implications for public health: One in five children were classified as Fl,
demonstrating that FI is an issue in WA.

7.2 Introduction

Health inequalities are influenced by a number of factors, including socio-demographic
conditions which are among the SDH (World Health Organization, n.d.-b). These
determinants are categorised into “structural determinants” such as gender, education,
employment and income, while “intermediary determinants” include material
conditions such as the ability to source healthy food and access to transport;
psychosocial conditions including availability of social support; and behavioural
conditions such as health behaviours (Social Determinants of Health Alliance, n.d.;
Solar et al., 2010; World Health Organization, 2003b). Avoidable, unequal spread of
these SDH results in health inequities among populations (Solar et al., 2010; World
Health Organization, 2003b). People living in regional and remote areas are particularly
susceptible to health inequities given the social and economic disadvantage associated
with living in these areas (Australian Institute of Health and Welfare, 2008b, 2014,
2016a). A key issue resulting from these health inequities and requiring urgent action,
particularly among vulnerable populations such as families receiving government
income support and children, is FS (Pollard, Nyaradi, et al., 2014; Tasmanian Food
Security Council, 2012).

Food security has been defined as “When all people, at all times, have physical, social
and economic access to sufficient, safe and nutritious food to meet their dietary needs
and food preferences for an active and healthy life. The four pillars of food security are
availability, access, utilization and stability. The nutritional dimension is integral to the
Concept of food security” (Food and Agriculture Organization of the United Nations,
2009). Conversely, FI results from reduced, restricted or uncertain physical and
economic access to sufficient, safe, nutritious and appropriate food (Food and
Agriculture Organization, 2003). Despite the importance of the issue, and given access
to food is a basic human right (World Health Organization, 2007), there is still no single
agreed method to measure FI prevalence among populations. Measurement tools range

from individual questions in self-completed surveys (Nolan et al., 2006) to multi-item

148



questionnaires that are delivered via trained interviewers (Bickel et al., 2000). The
CFSSM is the most widely used tool to assess Fl in children and has been assessed for
validity and reliability in the USA (Connell et al., 2004). The CFSSM is considered an
excellent indicator of FI experienced by children, particularly among children > 12
years of age, where responses were found to be more consistent among the small
samples used in validation tests, compared to younger age groups (Connell et al., 2004;
Nord, 2007). However, other research has demonstrated this tool was appropriate for
children as young as six years of age (Nalty et al., 2013) and studies have verified
children’s capacity as reliable reporters (Herjanic et al., 1975). Further, Connell et al
(2005) conducted qualitative research that revealed children’s descriptions of FI
strongly resembled those of adults (Connell et al., 2005). This suggests children are
capable of understanding and reporting on their own FI experiences. Australia,
however, lags behind in the accurate measurement of FI among its population,
especially children. Previous FI studies in Australia (Gallegos et al., 2008; Pollard,
Nyaradi, et al., 2014; Ramsey et al., 2011; Temple, 2008) attempted to measure FI using
a single question, or a few broad questions, which may not adequately establish the
extent of the issue. Furthermore, the reported figures from these studies were household
F1 or FI among child residents, but as reported by adults and by and large are on the
urban population (Gallegos et al., 2008; Pollard, Nyaradi, et al., 2014; Ramsey et al.,
2011; Temple, 2008).

FI individuals may undertake coping behaviours such as reducing the quality of food
consumed (Tasmanian Food Security Council, 2012), meal size or meal omission which
leads to severe hunger among household residents (Burns, 2004). The consequent
reduced diet diversity, low consumption of core food groups (Nord, 2007) and poor
nutrient intake has been associated with poor scholastic achievement (Mechanic et al.,
2007), behavioural and emotional issues and absenteeism (Ramsey et al., 2011), nutrient
deficiencies (Mechanic et al., 2007) and poor general health (Ramsey et al., 2011). The
resultant diet-related health impacts include risk of unhealthy weight gain resulting in
obesity (Burns, 2004), reduced productivity and wellbeing (Tasmanian Food Security
Council, 2012) and, in the long term, numerous NCD (Vozoris et al., 2003). The need to
address mortality resulting from NCD has recently been reinforced through the
inclusion as one of 17 global Sustainable Development Goals, with the aim of a 30%
reduction in premature death by 2030 (United Nations, 2016). Further, NCD risk factors
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such as poor nutrition and obesity have been included as a Public Health Priority by the
Centers for Disease Control and Prevention in the USA (Centers for Disease Control
and Prevention, 2011a). In Australia, many of these diseases, including obesity, have
also been classified as NHPA (Australian Institute of Health and Welfare et al., 1997)
and make a significant contribution to the Burden of Disease (Australian Institute of
Health and Welfare, 2016b; Institute for Health Metrics and Evaluation, 2014).
Therefore, the health inequities underpinning these adverse health outcomes need to be
mediated through points of intervention, such as the implementation of government

policy (Solar et al., 2010) that focus on the SDH in regional and remote areas.

Despite government reports and strategic frameworks emphasising the importance of
improving health inequalities (Australian Institute of Health and Welfare, 2016a),
particularly FI (Department of Health, 2012; National Preventative Health Taskforce,
2009; Pollard et al., 2015; Prime Minister's Science, 2010; South Metropolitan
Population Health Unit, 2014; Tasmanian Food Security Council, 2012), there is a lack
of evidence regarding child FI prevalence from the child’s perspective and the
underlying SDH that are instrumental in predisposing children to FI. An additional
current evidence gap includes a focus on regional and remote areas, given these
residents face higher levels of disadvantage (Australian Institute of Health and Welfare,
2014, 2016a). There are clear gaps in the availability of health data from these areas that
need to be filled, in order to improve health inequality (Australian Institute of Health
and Welfare, 2016a). The aims of this research were therefore to (i) ascertain the
prevalence of FI among regional and remote WA children; and (ii) determine which

socio-demographic factors increased the likelihood of child FI.

7.3 Methods
7.3.1 Sampling and consent

The study samples included school children (9-13 years) and their caregivers living in
regional and remote WA. The age range was selected to facilitate comparison of
children’s dietary intake with the ADG (a focus of the wider study). Sample size
calculations were conducted and n = 245 caregiver-child dyads was deemed required.
This was based on the total number of students attending schools within the desired age
range (58,962), included in the ‘population’ line of the calculator. This was drawn from

the Department of Education’s annual census (Department of Education WA, 2012b).
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For precision purposes, the minimum sample size was determined with an effect size of
0.15, 80% power at the 5% level of significance. A master database including all non-
metropolitan schools was compiled, using websites from each school governance
structure (Association of Independent Schools of Western Australia (Inc). 2012;
Catholic Education WA, 2012; Department of Education WA, 2012a). Schools were
categorised by WA region, as defined by their listed location in each of the Department
of Regional Development’s Region in Profile (Department of Regional Development,
2014). The ASGS (Australian Bureau of Statistics, 2012a) was used to categorise
schools by RA. Schools were also based in towns ranging in SEIFA IRSD (Australian
Bureau of Statistics, 2013e), which classifies locations into index scores from one (most
disadvantaged) to 10 (least disadvantaged). The concept of ‘disadvantage’ is defined by
the Australian Bureau of Statistics in relation to “people s access to material and social
resources, and their ability to participate in society” (Pink, 2013). This variable
includes elements such as low household income, and low household rent (Australian
Bureau of Statistics, 2013¢e). Non-probability sampling was undertaken; schools that
were due to participate in the Foodbank WA Food Sensations® program were invited to

participate in this study.

School principals (n = 32) were telephoned and provided with a study overview to
determine interest in receiving a follow up email containing DOE approval letter,
principal invitation letter and consent form. A total of 23 school principals provided
written consent for their school to participate in the study (71.8% participation rate).
Schools declining to participate cited a lack of time or interest in the study by their
teachers or the existence of FI in their community, which they did not want highlighted.
A total of 76 classes (71 teachers) were invited to participate by provision of a teacher
IL and CF. Each willing class teacher was required to provide written consent for their
class’s involvement; a total of 97.2% of teachers did so (n = 69 teachers, 74 classes).
Classes were offered an on-site teacher and class briefing session (n = 51) where
possible, as an engagement strategy and to facilitate a clear understanding of the
research processes (Trapp et al., 2011). The session was used to explain the study,
discuss the timeline and answer any questions teachers or children had. The remaining
classes (n = 23) either declined a briefing session or budgetary constraints prevented

delivery. These classes received mailed study packs, which included an identical teacher

151



IL and detailed study procedures. Participating teachers and classes resulted in a total of

1,814 children and 1,814 of their caregivers being invited to participate in the study.

As a requirement of study approval, and in addition to written principal and teacher
consent, written informed consent was required from (1) caregiver participants for their
own participation, (2) caregiver participants for their child’s participation, and (3) child
participants for their own participation. The take-home sealable caregiver/child CF
envelope was either disseminated in the teacher and class briefing session, or via class
teachers. The form included a three-part CF attached for caregivers and children to
indicate consent. A tailored list of mental health, food relief and support services
available in the family’s town/region were also included, as a precautionary measure in

case any of the survey questions caused distress among caregivers.

A total of 347 caregivers and 340 children indicated their consent to participate by
returning signed caregiver and child CF. A caregiver-child dyad was the chosen method,
and given matched caregiver and child surveys were a requirement for inclusion, 256
dyads were included in the sample. Due to missing data for some of the questions, a

total of 219 dyads were included in analyses.
7.3.2 Instrument development

The caregiver survey comprised socio-demographic questions including gender, age,
number of adults and children living in the household, caregiver educational attainment
and caregiver employment status. A number of variables were used to indicate financial
resources, including SEIFA IRSD (Australian Bureau of Statistics, 2013f) and
household receipt of government income support. The child survey included socio-
demographic questions comprising self-reported gender, age, number of household

residents and the CFSSM (Connell et al., 2004) (Table 12), used with permission.
7.3.3 Data collection

Data collection occurred between March 2013 and December 2015. This timeframe
included pilot testing with 26 caregiver-child dyads. Face validity was conducted
through the provision of written feedback from teachers and caregivers regarding study
processes and question understanding among themselves and their students/children.
Caregiver surveys were completed at home and returned to the class teacher via their
child in the sealable CF envelope. Class teachers disseminated surveys to consenting

students, who used a privacy sticker to close their survey upon completion. All child
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and caregiver surveys and CF envelopes were collected by class teachers and posted to

the study centre in a pre-paid envelope.
7.3.4 Data analysis

Reliability of the survey instruments was assessed through test-retest during the pilot
study, with analyses including WSRT. No significant differences were found for
variables included in this paper. Due to low cell counts, the response categories for a
number of variables (i.e. caregiver educational attainment, number of household
residents, caregiver employment status, SEIFA IRSD decile) were recoded using IBM
SPSS Statistics version 23 (IBM Corp, 2015). For example, caregiver educational
attainment was recoded to ‘Primary School or Secondary School’, ‘Diploma or
Apprenticeship’ or ‘Undergraduate/Postgraduate University Degree’ (Table 13). All

recoded variables were manually checked to ensure correct recoding.
7.3.4.1 Prevalence of child food insecurity

Child FS status was determined using the CFSSM scoring criteria (Connell et al., 2004).
Respondents’ affirmative responses to the nine items included in the CFSSM
questionnaire are tallied to form a raw score. (Connell et al., 2004). The raw score then
determines the FS classification. Respondents are deemed ‘High FS, ‘Marginal FS’,
‘Low FS’ or “‘Very low FS’. These CFSSM categories were subsequently recoded into
either FS (High FS and Marginal FS) or FI (Low FS and Very low FS) categories,
guided by recommendations for reporting (Connell et al., 2004), and to enable logistic

regression analyses.
7.3.4.2 Socio-demographic predictors of child food insecurity

The relationship between FI (outcome variable) and each of the socio-demographic
factors (independent variables) was initially examined using simple logistic regression
models. A list of these factors, suggested to influence FI (Foley et al., 2009; Ramsey et
al., 2011) are given in Table 13. All independent variables were entered as categorical
covariates, except for caregiver age and number of resident children in the household,
which were entered as continuous variables. Child age was entered as an ordinal
variable to further confirm that the CFSSM was appropriate to use with our whole
sample. A conservative significance of p < 0.20 was set for inclusion in subsequent

multivariable analyses (Bursac et al., 2008; Mills et al., 2009).
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A data-driven model was initially conducted, based on significant variables identified in
simple logistic regression models. However, given the number of household residents
and employment status have been shown in the literature to be associated with FI (Foley
et al., 2009; Nord, 2009; Ramsey et al., 2011; Temple, 2008), these variables were
additionally included in a subsequent data-plus-theory-driven model. Reference
categories determined for both data-driven and data-plus-theory-driven approaches were
based on those with high frequencies, and/or hypothesised or demonstrated to
exacerbate FI (Ramsey et al., 2011). For instance, literature suggests younger children
are most protected from FI (Nord, 2009, 2007), hence, the youngest child age category
was selected as the reference category for the ‘child age’ variable. The level of

significance was set at p < 0.05 (Table 14).
7.3.5 Ethics approvals

The Edith Cowan University Human Research Ethics Committee (Project 8635)
provided ethical approval for this study.

7.4 Results
7.4.1 Demographics

The mean age of caregivers included in this study was 40.7 + 6.2 years (n = 219), while
child participants were on average 10.9 £+ 1.1 years (n = 219). The majority of
caregivers were female (84.9%, n = 186), while girls comprised 67.6% (n = 148) of the
child sample. Approximately two-thirds (60.7%, n = 133) of the sample lived in
regional WA.

7.4.2 Prevalence of child food insecurity

A total of 20.1% of children were classified as FI (16.9% Low FS and 3.2% Very low
FS combined), while 79.9% of children were food secure (66.7% High FS and 13.2%
Marginal FS). The proportion of FI children did not significantly differ between ages (p
= 0.333). Child responses to individual CFSSM questions included more than one in
five children were concerned that food would run out before their family could afford to
buy more, while 14.6% were concerned that their meals contained cheap (i.e. low

quality) foods because their family was running out of money (Table 12).
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Table 12: Child Food Security Survey Module results, adapted from Connell, Nord et al., J

Nutr (2004; 134; 10; 2566-2572).

CFSSM Questions

CFSSM
Responses of “A lot” or

" “Sometimes” Combined
Did you worry that food at home would run out before
; 217 21.2%
your family got money to buy more?
Did the food that your family had run out and you
i 219 6.4%
didn t have money to get more?
How often were you not able to eat a balanced meal 218 7 8%
because your family didn t have enough money? o
Did your meals only include a few kinds of cheap
foods because your family was running out of money 219 14.6%
to buy food?
Has the size of your meals been cut because your 219 5.0%
family didn t have enough money for food? e
Did you have to eat less because your family didn 't
219 9.6%
have enough money to buy food?
Did you have to skip a meal because your family didn t
218 3.3%
have enough money for food?
Were you hungry but didn 't eat because your family 219 6.8%
didn t have enough food? o0
Did you ever not eat for the whole day because your 219 1.8%
. ()

family didn t have enough money for food?

155



Table 13: Simple logistic regression models for socio-demographic factors and child food security

(n=219)
Soc.io-demographic Description Total n OR* p-value
variables (%) (95% CI*)
Caregiver Age 26-66 years 219" 0.98 (0.93, 1.03) 0.490
Caregiver gender Male 33 (15.1) 1.33(0.55, 3.19) 0.519
Female 186 (84.9) 1.00 (ref)
Overall 0.323
Caregiver Unemployed/volunteer 34 (15.5) 1.73 (0.71, 4.22) 0.227
Employment Status Part time 87 (39.7) 0.86 (0.41, 1.83) 0.707
Full time 98 (44.7) 1.00 (ref)
Overall 0.151*
, Primary school/Secondary 96 (43.8)  2.11(0.88, 5.07) 0.094
Caregiver school
Educ.ational Diploma/Apprenticeship 67 (30.6) 1.17 (0.43, 3.16) 0.745
AT Undergraduate University
degree/ 56 (25.6) 1.00 (ref)
Post-graduate University degree
Family Receipt of Yes 54 (24.7) 2.34 (1.15, 4.76) 0.018*
Financial Assistance  No 165 (75.3) 1.00 (ref)
Overall 0.061"
Low score, high disadvantage 127 (58.0) 1.00 (ref)
SEIFA IRSD decile Medium score, medium
range disadvantage ’ 64 (29.2) 2.01 (0.99, 4.08) 0.052
High score, low disadvantage 28 (12.8) 0.57 (0.15, 2.06) 0.394
Remote Location Regional 133 (60.7) 1.00 (re)
Remote 86 (39.3) 1.37(0.70, 2.68) 0.348
Overall 0.186"
2-3 28 (12.8) 1.00 (ref)
. 4 94 (42.9) 0.94 (0.31, 2.85) 0.918
Number of residents 5 65 (29.7) 1.04 (0.32, 3.29) 0.945
6 22 (10.0) 1.72 (0.44, 6.63) 0.428
7 or more 10 (4.6) 4.60 (0.95, 22.16) 0.057
Overall 0.298
1 22 (10.0) 1.00 (ref)
Number of resident 2 106 (48.4) 0.50 (0.17, 1.48) 0.217
children 3 63 (28.8) 0.62 (0.20, 1.94) 0.419
4 24 (11.0) 1.09 (0.30, 3.97) 0.887
5 4 (1.8) 2.66 (0.30, 23.42) 0.376
Child gender Male 71 (32.4) 1.41(0.71,2.8) 0.326
Female 148 (67.6) 1.00 (ref)
Overall 0.333
9 20 (9.1) 1.00 (ref)
10 60 (27.4) 1.09 (0.34, 3.48) 0.883
Child Age
11 78 (35.6) 0.77 (0.24, 2.44) 0.663
12 46 (21.0) 0.36 (0.09, 1.44) 0.151
13 15 (6.8) 0.46 (0.07, 2.79) 0.400

& Mean; #Odds Ratio; ~ Confidence Interval; 1.00 (ref) = Reference category; SEIFA indicates Socio-
Economic Indexes for Areas Index of Relative Socio-Economic Disadvantage; *significant at p < 0.20.
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7.4.3 Socio-demographic predictors of child food insecurity

Variables that met the single association criteria (p < 0.20) for inclusion into the
multivariable logistic regression model were caregiver educational attainment, number
of household residents, SEIFA IRSD category and family receipt of government income
support (Table 13). These variables are indicated with bolding. Both the data-driven and
data-plus-theory-driven models concurred (with minimal difference in the estimates)
that family receipt of government income support and SEIFA IRSD category were
significant predictors of child FI; children from families that received government
income support were approximately twice as likely to be FI than those who did not (p =
0.022). Children residing in locations in the Medium SEIFA IRSD category were more
than twice as likely to be FI than children from the Low SEIFA IRSD category (high
level of disadvantage) (p = 0.023) (Table 14). Closer investigation of the data found that
among families noft receiving government income support, children living in a location
classified as Medium SEIFA IRSD had the highest FI prevalence (30.2%). This was in
comparison to 11.4% from the Low SEIFA IRSD category and 4.2% in the High SEIFA
IRSD category (data not shown). No significant interaction was found between SEIFA

IRSD category and receipt of government income support.
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Table 14: Multivariable logistic regression analyses for socio-demographic factors and child food insecurity; data-driven and data-plus-theory-driven models

(n=219)
Data Driven Data plus Theory
Socio-demographic vaeriables Description Total OR OR
Total n % (95% CI) p-value (95% CI) p-value
Overall 0.266 0.260
Caregiver Educational Primary school/Secondary school 96 43.8 2.09 (0.83,5.27) 0.120 2.23(0.85, 5.85) 0.104
Attainment Diploma/Apprenticeship 67 30.6 1.41 (0.50, 3.98) 0.518 1.64 (0.56, 4.83) 0.369
University degree 56 25.6 1.00 (ref) 1.00 (ref)
Family receipt of government _ Yes 54 24.7 2.39 (1.09, 5.25) 0.030** 2.60 (1.15,5.91) 0.022%*
income support No 165 75.3 1.00 (ref) 1.00 (ref)
Overall 0.024** 0.023**
SEIFA IRSD Low score, high disadvantage 127 58.0 1.00 (ref) 1.00 (ref)
Medium score, medium disadvantage 64 29.2 2.59 (1.20, 5.57) 0.015 2.60 (1.18, 5.72) 0.017
High score, low disadvantage 28 12.8 0.64 (0.16, 2.54) 0.529 0.57 (0.14, 2.32) 0.433
Overall 0.256 0.554
2-3 28 12.8 1.00 (ref) 1.00 (ref)
Total Number of Household 4 94 42.9 0.93 (0.28, 3.08) 0.903 1.89 (0.42, 8.43) 0.404
Residents 5 65 29.7 0.89 (0.26, 3.09) 0.858 1.25(0.22,7.14) 0.801
6 22 10.0 1.30 (0.31, 5.41) 0.720 1.78 (0.19, 16.95) 0.615
7 or more 10 4.6 4.49 (0.86, 23.48) 0.075 5.98 (0.58, 61.39) 0.132
Overall 0.538
1 22 10.0 1.00 (ref)
Number of Resident Children g 16036 ;gg - 84215 Egg;: é ig; g(z)gé
4 24 11.0 0.44 (0.05, 3.97) 0.465
5 4 1.8 0.56 (0.02, 12.60) 0.712
Overall 0.886
. Unemployed 34 15.5 0.93 (0.34, 2.59) 0.893
Caregiver Employment Part-tifney 87 397 ) 0.81 (0.35, 1.88) 0.624
Full-time 98 44.7 1.00 (ref)

1.00 (ref) = Reference category; SEIFA indicates Socio-Economic Indexes for Areas Index of Relative Socio-Economic Disadvantage; **Significant at p < 0.05
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7.5 Discussion

The aims of this research were to (i) ascertain the prevalence of FI among regional and
remote WA children; and (ii) determine which socio-demographic factors predicted
child FI. Key findings included that one in five children were classified as FI. Results
from regression analyses established that household receipt of government income

support and Medium SEIFA IRSD category were significant predictors of child FI.

Given one study had previously found inconsistent results among younger children
when using the CFSSM (Connell et al., 2004), we conducted further investigation of FS
status among children in our sample. Our finding that FS status did not differ
significantly between age groups and our face validity and reliability testing suggested
it was appropriate to use this tool with our full child sample. This supports other
research that suggests younger children are capable of reporting on their FI experiences
(Connell et al., 2005; Nalty et al., 2013). We found that receipt of government income
support increased FI which concurs with previous evidence (Burns, 2004; South
Metropolitan Population Health Unit, 2014). International and national research
highlighted the vulnerability of welfare-dependent families to FI, whereby they needed
to spend up to almost half of their available weekly income on food (Kettings et al.,
2009; Pollard et al., 2015; Rosier, 2011; Tasmanian Food Security Council, 2012).
Furthermore, this study reports a greater likelihood of child FI among families living in
areas of Medium levels of disadvantage which aligns with previous Australian evidence
of prevalent FI in the three highest socio-economic disadvantage quintiles (Booth et al.,
2001). In addition, we were able to report a higher prevalence of FI among these
children whose families were not receiving government income support, which suggests
that families may not be eligible for income support, or may not believe that they need
it. However, the higher FI prevalence among their children indicates more support for

these families is required.

The strengths of this study included, to our knowledge, the first published prevalence of
child FI in Australia from the child’s perspective. Therefore, this study responded to the
call of previous research to obtain children’s perspectives of FS (Connell et al., 2005;
Connell et al., 2004; Pollard, Nyaradi, et al., 2014). Additional strengths included
representation from most WA regions, all ASGS RA’s and representation of

participants from across SEIFA IRSD scores. A limitation includes the use of non-
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probability sampling; inclusion of only schools registered with Foodbank WA’s Food
Sensations® initiative could have impacted the prevalence rate of FI. The disparity in
the ratio of regional to remote participants in the sample (60.7% regional WA and
39.3% remote WA\) versus the WA non-metropolitan population distribution (71.8%
regional WA and 28.2% remote WA) (Australian Bureau of Statistics, 2013a) also
suggests the reported prevalence may be biased. An additional limitation is non-
respondent bias; one school declined participation in this voluntary study because of a
perceived high prevalence of FI in their town. Therefore, the towns that participated in
this study may have had differing levels of child FI, which may have resulted in more
conservative estimates; despite the prevalence we reported already being high. Further,
this study had low caregiver/child consent rates; a key reason for this reported by
schoolteachers was due to the consent process required in order to conduct this study.
An additional reason is suggested to be the sensitive nature of the issue, which
potentially deterred caregiver consent and therefore participation among both caregivers
and children. Underreporting among participants may also have occurred, as reported by
others (Ramsey et al., 2011), despite surveys being suggested by children as a preferred
method to measure FI among children (Connell et al., 2004). One participating school
recommended that their students should not be asked to complete the CFSSM section of
our child survey, due to concerns the stigma that may be associated with these FI
questions would result in deliberate underreporting.

This research highlights the considerable challenges associated with valid and reliable
assessments of child FI, a stigmatised and sensitive issue. It is evident that FI is a
significant public health issue for WA children, albeit the suggested conservative
estimate of 20.1% found among this sample. Given childhood is a critical time for
development; the importance of increasing FS and consumption of nutritious food to
maximise health outcomes among children must be prioritised. Therefore, strategies to
mediate the effects of the key underlying socio-demographic determinants preventing
adherence to a nutritious diet need to be developed. Recommendations for key
government levers include (i) incorporating goals and strategies to improve FS into
public health plans or develop stand-alone FS policies (Bastian et al., 2011; Le et al.,
2015; National Rural Health Alliance Inc., 2016; South Metropolitan Population Health
Unit, 2014). In particular, a focus on increasing equitable access to affordable,

nutritious food options, especially for vulnerable groups, should be made a priority
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(Department of Health, 2012; Gallegos et al., 2008; Le et al., 2015; Nolan et al., 2006;
Pollard, Landrigan, et al., 2014; School of Public Health and Social Work and School of
Exercise and Nutrition Sciences, 2013; South Metropolitan Population Health Unit,
2014; World Health Organization, 2003b). Example strategies include food subsidies or
incentive schemes (National Rural Health Alliance Inc., 2016; Rychetnik et al., 2003);
(1) ensuring that government welfare policies act as both adequate ‘safety nets’ and
‘springboards’ out of disadvantage (World Health Organization, 2003b); (iii) supporting
the establishment of local employment opportunities in regional and remote areas, such
as through local food production/supply (Bastian et al., 2011), to increase financial
security (World Health Organization, 2003b), particularly among those who are “falling
through the net” of social security (Booth et al., 2001; Nnakwe, 2008); (iv) investing in
quality school and adult education/training, focusing on coping skills (World Health
Organization, 2003b) and food literacy programs to increase opportunities for
community members to gain meaningful, stable employment providing an adequate
wage and develop food literacy skills (Australian Institute of Health and Welfare,
2016a; Bastian et al., 2011; Booth et al., 2001; Gallegos et al., 2008; Nolan et al., 2006;
Sanders et al., 2009; Temple, 2008). Recommendations for practice include (i) delivery
of experiential, targeted food literacy programs (Nolan et al., 2006; Rychetnik et al.,
2003) based on FI determinants such as financial resources; and (ii) where possible,
offering these free of charge or subsidised for vulnerable groups (Temple, 2008).
Specific population groups include low income regional and remote residents (National
Preventative Health Taskforce, 2009) (Department of Health, 2012) and large families.
Recommendations for future research include (i) further investigation and monitoring of
Fl and its determinants, from multiple perspectives, in Australia (Booth et al., 2001;
Foley et al., 2009; Kettings et al., 2009; Pollard, Nyaradi, et al., 2014), especially
among children, regional and remote residents (National Rural Health Alliance Inc.,
2016); and (ii) longitudinal research to investigate the impact of FI on children’s
behaviours and resulting health outcomes (National Rural Health Alliance Inc., 2016).
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7.6 Conclusion

To our knowledge, this study provided the first published prevalence of child FI in
Australia from the child’s perspective. Child FI is likely to be reduced if measures are
implemented to reduce health inequities relating to social and economic determinants

across regional and remote areas.

7.7 Summary

This chapter provided a quantification of child FI among regional and remote WA
children and determined the socio-demographic factors that increase the likelihood that
a child is FI. Figures 31-33 include the infographics and refer to the conference
presentations developed with this chapter’s results. The next chapter, Chapter 8, will
introduce the third and final concept examined in this study, the relationship between
FS and F&V consumption among regional and remote WA children. Chapter 8 will
investigate whether FS determinants significantly predict adequate fruit consumption

among regional and remote WA children.
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7.8 Research Impact activities arising from Chapter 7

The following includes the draft infographic that was based on this chapter’s findings,
in addition to related conference presentations delivered internationally.

256 children and

Earﬁcularl}' among children. This study aimed to their caregivers

Background
Food insecurity is eurrently an under-researched
topic in regional and remote Western Australia (WA),

etermine the prevalence of food insecurity among / completed surveys
children across repional and remote WA, and including the Child Food
understand which socio-demographic factors Security Survey Module and
increase the likelihood that a child is food insecure, demographic questions
about the household.
Child food insecurity prevalence I
High Food Security l
Marginal Food Security Overall,
-LDwFocd Security : !0 1 0/
Very Low Food Security - O
| I
21.2% of children
were concerned that
their family's food
would run out
they could afford to
&';Gm'ufmcm“‘ of children
14.6% of children were food
R insecure

Socio-demographic predictors i

of food insecurity

ﬁ/ﬁ\ﬁ Children living in locations classified as medium level of socio-economic disadvantage

out ﬁm buy
were more than twice as likely to be food insecure, eompared to areas of high

disadvantage (p=0.017).

Children of families thal reeedved government income suppart were more than twice as
s likely ta be food insecure, compared to children whose families did not {p=o.022).

How could we improve food security among WA children?

L Advoeate to governments to include food security goals and strategies in plans and policies;

. Ensure that government income support i sufficient to assist families oul of disadvantage;

. Increase local employment opportunities in regional and remote WA communities;

- Invest in guality sehool and adult edueation programs.

. Health practitioners should deliver nutrition inlerventions free or subsidised to disadvantaged groups and focus on
key food security determinants such as Gnances;

6. Improve monitering of food Insecurity prevalence across Australia, particularly among vulnerable groups.

G e a3 RS

Figure 31: Paper 4 draft infographic for stakeholder review.
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Figure 32: Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Using mixed-

poster presentation, World Nutrition Congress, Cape Town, South Africa.

methods to create a picture of food security among Western Australian children. Paper accepted for
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PART 3: THE RELATIONSHIP BETWEEN FOOD
SECURITY DETERMINANTS AND FRUIT AND
VEGETABLE CONSUMPTION AMONG REGIONAL AND
REMOTE WESTERN AUSTRALIAN CHILDREN
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CHAPTER 8: DO FOOD SECURITY DETERMINANTS PREDICT
ADEQUATE FRUIT CONSUMPTION AMONG REGIONAL AND
REMOTE WESTERN AUSTRALIAN CHILDREN?

8.0 Foreword

This chapter relates to the third concept investigated in this study, the relationship
between FSD and F&V consumption among regional and remote

WA children. The chapter explores whether FSD across ‘food availability’, ‘food
access’ and ‘food utilisation’ dimensions significantly predict adequate fruit
consumption among regional and remote WA children. This chapter contributes to
answering RQ 5. Are FSD related to F&V consumption and which determinant has
the greatest influence on consumption among children in regional and remote WA?
This chapter is in preparation for submission. The chapter commences with a brief
abstract, followed by the introduction, overview of methods used, key results, discussion
including recommendation and conclusion. It also provides a visual representation of

the conference presentations delivered, relating to this chapter.

8.1 Abstract

Obijective: FI results in adverse dietary impacts including reduced intake of foods
recommended by the ADG. The objective of this research was to determine whether

FSD were associated with adequate fruit consumption among children.

Methods: Cross-sectional surveys were completed by caregiver-child dyads (n = 256).
Surveys included questions relating to socio-demographic factors, FSD and usual fruit
intake. A total of 186 dyads were included in analyses. Descriptive and logistic

regression analyses were conducted using IBM SPSS (version 23).

Results: A total of 67.7% of children in this sample met the ADG for fruit consumption.
FSD of ‘price’ and ‘social support’ met inclusion criteria (p <0.20) for multivariable
analyses. In an unadjusted multivariable model, price was a significant predictor of
children’s fruit consumption (p = 0.047), while no relationship was found for social
support (p = 0.153). After adjusting for child age, child gender, caregiver age, caregiver
gender, caregiver educational attainment, remoteness and SEIFA, price no longer
remained significant. Overall, social support was not significantly associated with fruit

intake in either the unadjusted or adjusted models.
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Conclusion: These findings support the call for fruit subsidies in regional and remote
areas to reduce cost. This could increase equitable opportunities for children to access

fruit.

8.2 Introduction

FS was defined at the 1996 World Food Summit as “when all people, at all times, have
physical and economic access to sufficient, safe and nutritious food to meet their dietary
needs and food preferences for an active and healthy life” (Food and Agriculture
Organization, 1996). This definition was further expanded with the addition of
dimensions; ‘food availability’, ‘food access’, ‘food utilisation’; and stability of the first
three dimensions. FI occurs when a person does not have adequate availability of and
access to food, or the ability to utilise it. There are numerous poor health outcomes
relating to FI, including dietary changes resulting in nutrient deficiencies (Nord, 2007),
school absenteeism (Ramsey et al., 2011), lower academic performance (Mechanic et
al., 2007) and behavioural issues (Ramsey et al., 2011). Therefore, a better
understanding of the key FSD is imperative in order to ensure negative health effects
are mediated.

Adequate fruit consumption among children aged 9-13 years is considered by the 2013
ADG to be 2 serves per day. One serve is equivalent to 1 cup of diced fruit or 1 medium
piece such as an apple (National Health and Medical Research Council, 2013a).
Currently in Australia, fruit consumption among children is moderate, with almost 70%
of children adhering to dietary recommendations. WA children consume slightly less
than the national average, with almost two-thirds meeting fruit guidelines (Tomlin et al.,
2014). While this evidence demonstrates consumption of fruit is inadequate for around
one-third of WA children, the evidence base is limited in regards to the influence of

FSD on adequate fruit consumption.

In Australia, cost is a key driver of healthy food consumption (Kettings et al., 2009;
Pollard et al., 2015; Rosier, 2011), especially for disadvantaged families. Other barriers
include a lack of social support (Di Noia, 2013; National Rural Health Alliance Inc. and
Australian Council of Social Services, 2013) and community connectedness (National
Rural Health Alliance Inc. and Australian Council of Social Services, 2013),
inconsistent availability of processed fruit (i.e. tinned fruit) in lower-income

communities (Jetter, 2006) and suboptimal fruit quality and variety (Haynes-Maslow et
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al., 2013). Variable transportation to access nutritious food (Jetter, 2006) has been
reported as a barrier for families that did not own a car, or relied on public transport
(Haynes-Maslow et al., 2013). Enablers have included sufficient density of food outlets;
previous research demonstrated an increase in fruit intake with each additional
supermarket located in the local community (Morland, 2002). Social support was also
an enabler, with stronger social networks increasing fruit consumption (Sorensen et al.,
2007). In regards to barriers to fruit consumption specifically, a systematic review
determined that sensory characteristics appeared to dominate children’s negative views
(Krolner et al., 2011). For example, taste has been cited as a deterrent to fruit
consumption, particularly in comparison to foods high in fat, sugar and salt. Further,
‘mushy’ textures and ‘soggy’ attributes were found to impede consumption. In addition,

children perceived fruit to be less filling than energy-dense foods (Krolner et al., 2011).

In order to contribute to the sparse evidence base, this study responded to the call of
previous research (Department of Health, 2010) and aimed to determine whether FSD
were associated with adequate fruit consumption among regional and remote WA
children.

8.3 Methods
8.3.1 Sample

A required sample of n = 160 child-caregiver dyads was determined via sample size
calculations. This was based on the total number of students attending schools within
the desired age range (58,962), included in the ‘population’ line of the calculator. This
was drawn from the Department of Education’s annual census (Department of
Education WA, 2012b). For precision purposes, the minimum sample size was
determined with an effect size of 0.15, 80% power at the 5% level of significance.
Study participants were sampled from regional and remote WA schools. Schools
participating in the Foodbank WA Food Sensations® program were invited to participate
in the study. These schools were eligible given the lead author was travelling to these
schools for employment. Thus, recruitment using rapport building processes including
on site teacher and class briefing sessions (Trapp et al., 2011) was made possible.
Contact details for schools located across WA regions (Department of Regional
Development, 2014). RA (Australian Bureau of Statistics, 2014b) and SEIFA IRSD

(Australian Bureau of Statistics, 2013f) were obtained from school authority websites
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(Association of Independent Schools of Western Australia (Inc). 2012; Catholic
Education WA, 2012; Department of Education WA, 2012a). These details were used to
compile a master database so sampling could reflect school distribution across these

factors as closely as possible.

A large majority of the 32 principals of schools invited to participate returned a signed
principal CF (71.8%, n = 23). Most teachers of classes invited to participate in the study
also provided written consent for their class’s participation (97.2%, n = 69 teachers of
74 classes). A teacher and class briefing session to outline study requirements and
distribute study packs was a strategy used to increase rapport and understanding of
study requirements (Trapp et al., 2011). This approach was used with almost three-
quarters of classes (68.9%, n = 51), with the remaining classes that declined the session
or was not possible due to budgetary constraints, receiving packs in the mail. All
children in consenting classes (n = 1814) and their caregivers were invited to
participate. A total of 347 caregivers and 340 children provided written consent to
participate in this study. Given this study’s design included a caregiver-child dyad only
matched caregiver-child respondents could be included in the sample (7 = 256). Missing

data for some questions resulted in a sample of n = 186 dyads.
8.3.2 Surveys

Paper-based surveys were developed. A number of demographic questions (Table 15)
and fruit consumption questions were asked, based on previous literature (Martin et al.,
2008) and investigator-initiated questions. For example, caregivers reported their child’s
usual consumption of fruit through the question: “How many serves of fruit does your
child usually eat each day?”” Response options included: ‘My child doesn’t eat fruit’;
‘one serve of fruit or less each day’; ‘2 serves of fruit each day’; ‘3 serves of fruit each
day’; ‘4 serves of fruit or more each day’; ‘don’t know’. In addition, FSD questions that
were underpinned by the Determinants of Food Security framework (Rychetnik et al.,
2003) and based on previous literature (Hendrickson et al., 2006) were included (Table
16).
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Table 15: Simple logistic regression models for confounding variables/socio-demographic factors
and adequate fruit consumption, among regional and remote Western Australian children
(n=186).

Confounding variables/socio-demographic o OR# p-
factors 1T () (95% CI) value
Caregiver age 26-63 years 40.74° 1.00 (0.95, 1.05) 0.837
(years)
Caregiver gender Male 27 (14.5) 1.80 (0.68, 4.72) 0.232
Female 159 (85.5) 1.00 (ref)
Overall 0.240
Primary
Caregiver school/Secondary school 39 GBL7) 1.00 (ref)
sIv Diploma/Apprenticeship 81 (43.5) 1.79 (0.84, 3.80) 0.128
Educational
Attai Undergraduate
ainment University degree/Post-
araduate University 46 (24.7) 0.95(0.44,2.01) 0.897
degree
Child age 9-13 10.86 1.08 (0.80, 1.45) 0.591
. Male 64 (34.4) 0.96 (0.50, 1.83) 0.907
Child gender Female 122 (65.6) 1.00 (ref)
Overall 0.190*
Low score (High
SEIFA IRSD disadvantage) 119 (64.0) 100 (ref)
range! Medium score (Medium 50 (26.9) 0.53 (0.26, 1.05) 0.070
disadvantage) ' ) T '
High score (Low
disadvantage) 17 (9.1) 0.70 (0.24, 2.05) 0.520
Geographical Regional 108 (58.1) 1.33(0.71, 2.47) 0.367
location’ Remote 78 (41.9) 1.00 (ref)

OR *= Odds Ratio; CI " = Confidence Interval; ° Mean; 1.00 (ref) = reference category. ! SEIFA Low
score (High disadvantage) includes IRSD scores of 1-3; Medium score (Medium disadvantage)
includes IRSD scores of 4-6; High score (Low disadvantage) includes IRSD scores of 7-10.
2Geographical location ‘regional’ includes the Australian Statistical Geography Standard Remoteness
Areas (ASGS RA) of ‘Inner regional’ and ‘Outer regional’(Australian Bureau of Statistics, 2014b);
geographical location of ‘remote’ includes the ASGS RA of ‘Remote’ and ‘Very remote’ (Australian
Bureau of Statistics, 2014b).

&.3.3 Data collection

Data collection occurred between March 2013 and December 2015. Face validity and
reliability testing occurred through a pilot study with one regional school (n =26
dyads). Surveys were completed in school class (child survey) and at home (caregiver
survey). Privacy was maintained through provision of a sealable A4 envelope for
caregivers to return their surveys, and privacy stickers for children to seal completed
surveys. Class teachers collected CF, completed surveys and posted them to the study

centre in a pre-paid envelope.
8.3.4 Data analysis

Children and their caregivers were assigned ID numbers and entered into Microsoft

Excel datasets, which were imported into IBM SPSS (version 23) (IBM Corp, 2015).
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‘Adequate fruit consumption’ was the dependent variable included in regression
analyses for this paper. Children’s usual fruit serves, as reported by their caregiver, were
compared with the ADG recommendation of 2 serves of fruit to ascertain ‘adequate fruit
consumption’ (National Health and Medical Research Council, 2013a). Survey
questions that addressed each FS dimension and construct of the Determinants of Food
Security (Rychetnik et al., 2003) framework (independent variables) are listed in Table
16. Any cases with missing data were excluded; only complete cases remained (n =

186).
8.3.4.1 Simple regression analyses

The relationship between FSD and adequate fruit consumption were initially explored
via simple logistic regression analyses. Continuous independent variables included
number of residents in the household, distance to food outlet and time required to travel
to food outlets. Caregiver age and child age were potential confounding variables that
were entered as continuous variables. The remaining confounding and independent

variables were entered into analyses as categorical variables (Table 15 and Table 16).
8.3.4.2 Multivariable regression analyses

Variables significant at p <0.20 in simple regression analyses were entered into a
multivariable model (Table 17). Both unadjusted and adjusted models were created, the
latter of which controlled for socio-demographic factors as confounders for children’s
fruit intake. These included child age (Neumark-Sztainer et al., 1996), child gender
(Jones et al., 2010; Neumark-Sztainer et al., 1996), caregiver educational attainment
(Jones et al., 2010), SEIFA (Giskes et al., 2002; Neumark-Sztainer et al., 1996),
caregiver age (Trapp, 2015b), caregiver gender (Trapp, 2015b) and remoteness (Ding
Ding., 2012; McNaughton, n.d.). The level of significance was set at p <0.05.

8.3.5 Ethical approval

Ethics was obtained from the Edith Cowan University Human Research Ethics
Committee (Project 8635).

8.4 Results

8.4.1 Sample demographics

A total of 85.5% of caregiver respondents in this study were females, with the mean age

of respondents 40.7 years £ 6.3. Over half (58.1%) of the sample was from regional WA
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(“Inner regional” and “Outer regional”); 41.9% were from remote WA (“Remote” and
“Very remote”). Over one-third of caregiver respondents (31.7%) indicated their highest

level of educational attainment was primary or secondary school (Table 15).
8.4.2 Food security determinants

Almost half (49.5%) of caregivers reported that they would eat healthier food if it was
more available in their local community, while 79.0% reported that healthy food cost
more in their town than elsewhere. The key people 79.0% of caregivers would turn to if
they were having trouble feeding their family included family or friends, demonstrating
the importance of informal social support. Over two-thirds (68.3%) of families used
only one transport mode to access and purchase fruit. The large majority reported
knowing how to use fruit in meals and that their child liked the taste of fruit (both
98.4%) (Table 16).
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Table 16: Simple logistic regression models for food security determinants and adequate fruit consumption, among regional and remote Western Australian children

(n = 186).

OR#

FS dimension FSD Description Response Total n (%) (95% CI) p-value
Caregiver reported agreement that the .
Availability in woul%i eat hezlthier fiod if more healtlr}lly Disagree 94(30.3) 138 (0.74,2.57) 0.298
Outlets options Wer’(e availal;le in their Agree/Unsure 92 (49.5) 1.00 (ref)
community’s stores
Caregiver reported agreement that the Disagree 39(21.0)  2.57(1.06,6.24)  0.036"
Price cost of healthy eating is higher in their
community than other places? Agree/Unsure 147 (79.0) 1.00 (ref)
Promotion Caregiver recall of a promotiopal health  No 40 (21.5) 1.00 (ref)
FOOD slogan/message relating to fruit Yes 146 (78.5) 0.87 (0.40, 1.87) 0.730
AVAILABILITY ) Caregiver reported .agrgemént’that they Disagree 115(61.8)  1.37(0.73, 2.57) 0.318
Quality would eat more fruit if it didn’t spoil so
often’ Agree/Unsure 71 (38.2) 1.00 (ref)
Location of Caregiver reported agre.emen.t that there Unsure/Disagree 42 (22.6) 1.00 (ref)
Food Outlets are enough food stores in their A 144 (77.4 | 22 551
community? gree (77.4) .22(0.59,2.51) 0.586
Overall 0.479
Variety Number of fruit types consumed by child 1-2 49 (26.3) 1.00 (ref)
in past month* 3 83 (44.6) 1.38 (0.66, 2.90) 0.384
4-5 54 (29.0) 1.64 (0.72, 3.76) 0.238
Overall 0.115*
No-one 29 (15.6) 1.00 (ref)
Sao S Wh(? car.egilver would tell if they were Informal Support (Family/friend) 147 (79.0) 2.03 (0.89, 4.58) 0.088
finding it difficult to feed their family Formal Support (School/Agency) /
both Informal and Formal social 10 (5.4) 0.81 (0.19, 3.42) 0.777
support
Family receipt of government income No 143 (76.9) 0.65 (0.30, 1.42) 0.287
FOOD ACCESS support Yes 43 (23.1) 1.00 (ref)
Financial Overall 0.519
Resources Caregiver employment status g;;rtrilzgyed/VOIunteer ;g Ei? ég 0.6 01 ((())02(;’6? 60) 0315
Full time 78 (41.9) 0.57 (0.21, 1.51) 0.261
Number of houseshold residents 2-14 4,54 0.97 (0.76, 1.22) 0.798
Transport to Number of transport modes used to Overall 0.477
Food QOutlets purchase fruit’ 1 127 (68.3) 1.00 (ref)
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2 40 (21.5)  1.23(0.57,2.66) __ 0.588

3 19 (10.2) 1.98 (0.62, 6.35) 0.246

Distance to Distance to food outlet to purchase fruit ) 5
Food Outlets (Km) 0-200 km 11.0 0.99 (0.98, 1.00) 0.584
Ellll:)rvl:ll:(;lge ind Caregiver reported agreement that they Disagree 183 (98.4)  4.31(0.38, 48.50) 0.237
Cooking Skills don’t know how to use fruit in meals Agree/Unsure 3(1.6) 1.00 (ref)
Food Caregiver reported agreement that their Disagree 183 (98.4) N/A 0.999
Preferences children don’t like the taste of fruit Agree/Unsure 3 (1.6) 1.00 (ref)

FOOD Storage o ) Less than three food storage options 3(1.6) 1.00 (ref)

A Household storage facilities available®

UTILISATION Facilities Three food storage options 183 (98.4) N/A 0.999
Food Access to gas/electrical appliances
Preparation Household food preparation and cooking  only 130 (30.6) 1.00 (ref)
and Cooking facilities available’ Access to fire and gas/electrical 36 (19.4) 0.94 (0.43,2.03) 0.878
Facilities appliances ' ' T '
Time Time required to travel to food outlets 154 u e 7.87° 0.99 (0.96,1.01)  0.421

(Minutes)

OR #= 0dds Ratio; Cl " = Confidence Interval; * Mean; 1.00 (ref) = reference category; N/A = Estimates unavailable due to low counts of SA/A/Unsure
LSEIFA Low score (High disadvantage) includes IRSD scores of 1-3; Medium score (Medium disadvantage) includes IRSD scores of 4-6; High score (Low
disadvantage) includes IRSD scores of 7-10.

2 Geographical location ‘regional’ includes the Australian Statistical Geography Standard Remoteness Areas (ASGS RA) of ‘Inner regional’ and ‘Outer
regional’(Australian Bureau of Statistics, 2014b); geographical location of ‘remote’ includes the ASGS RA of ‘Remote’ and ‘Very remote’(Australian Bureau of
Statistics, 2014b).

3 Questions sourced from Hendrickson, D., Smith, C., Eikenberry, N. (Hendrickson et al., 2006)

4 Fruit types included ‘Fresh’; ‘Frozen’; ‘Tinned’; ‘Dried’; ‘Juice’.

® Number of transport modes includes the sum of ‘Car’; ‘Bus’; ‘Bicycle’; and ‘Walk® options. NB: no respondents reported using all four transport modes.
®Household storage facilities includes the sum of ‘Refrigerator’; ‘Freezer’; ‘Cupboard/pantry’ options (either all three options or less than three options).
"Housheold food preparation and cooking facilities includes the options sum of gas/electrical appliances: ‘Stove/cook top’; ‘Oven’; ‘Barbecue’; ‘Microwave’; and sum
of gas/electrical appliance plus ‘Open fire’ *Significant at p < 0.20. Included in multivariate model.
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8.4.3 The relationship between food security determinants and adequate fruit

consumption

In this sample (n = 186), a total of 67.7% of children met the ADG for fruit
consumption. Independent variables that met inclusion criteria for multivariable
regression analyses (p <0.20) included caregiver reported level of
agreement/disagreement that healthy food cost more in their location (Price) and social
support networks (Social Support) (Table 16). The unadjusted multivariable model
results indicated that price was a significant predictor of children’s fruit intake (p =
0.047). Children whose caregiver indicated that healthy food did not cost more in their
community compared to other locations were approximately twice as likely to consume
adequate fruit. This was in comparison to children whose caregiver indicated that price
was barrier. After adjusting for potential confounding variables, price no longer
remained significantly associated with fruit intake. Overall, access to social support was
not significantly associated with adequate fruit intake among children in either the

unadjusted (p = 0.153) or adjusted models (p = 0.108).
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Table 17: Multivariable logistic regression model for food security determinants and adequate fruit consumption, among regional and remote Western Australian children

(n = 186).
1. Adequate Fruit 2. Adequate Fruit
Consumption (unadjusted Consumption (adjusted for
FS Dimension FSD Description Response model) socio-demographic factors)
e -value oEe -value
(95% CI?) p (95% CI?) p
FOOD Caregiver reported agreement that the cost  pjgagree 247(1.01,6.02)  0.047%*  2.05(0.79,530)  0.138
AVAILABILITY Price of healthy eating is higher in their
community than other places! Agree/Unsure 1.00 (ref) 1.00 (ref)
Overall 0.153 0.108
No-one 1.00 (ref) 1.00 (ref)
Inf¢ 1S rt
Social Who caregiver would tell if they were ot SUPRO 1.97(0.86,451) 0105 235(0.97,5.67)  0.056*
FOOD ACCESS e : . (Family/friend)
Support finding it difficult to feed their family
Formal Support
(School/Agency)/ 0.86 (0.20,3.68)  0.841 1.11(0.22,5.42)  0.896

both Informal and

Formal social support

OR #= 0dds Ratio; ClI " = Confidence Interval; 1.00 (ref) = reference category

1 Question sourced from Hendrickson, D., Smith, C., Eikenberry, N. (Hendrickson et al., 2006)

**Significant at p < 0.05; *Significant at p <0.10

Nagelkerke R Square statistic was 0.061; the p-value of the Hosmer and Lemeshow Goodness of Fit Test was 0.894.

180




8.5 Discussion

The aim of this research was to determine whether FSD were associated with adequate
fruit consumption among regional and remote WA children. In simple regression
analyses, price of healthy food (‘food availability” dimension) and social support (‘food
access’ dimension) were significant predictors of children’s fruit intake. After inclusion
in an unadjusted multivariable model, price of healthy food significantly predicted
adequate fruit consumption. However, after adjustment for potential confounders, price
no longer remained significant. Social support was not a significant predictor of fruit

intake in neither unadjusted nor adjusted multivariable models.

Our finding that cost was associated with adequate fruit intake in the unadjusted
multivariable model builds on existing literature. In previous qualitative research, the
cost of fruit was extensively described as a barrier to purchasing fruit, with participants
expressing their concern about not being able to provide fruit for their family (Haynes-
Maslow et al., 2013). Further, previous quantitative research suggests cost was a major

barrier for dietary guideline adherence (Jetter, 2006).

Strengths of this study included participants from locations ranging in remoteness, from
across WA regions and IRSD scores. This study also contributes new evidence to a
scarce WA evidence base, in relation to FSD and fruit consumption across regional and
remote areas. Limitations include low response rates and the exclusion of unmatched
dyads. The sample size, however, did meet the requirements to answer the objective. In
order to be included in the study, child and caregiver participants were required to both
consent and complete their respective survey. This further reduced the sample.
Incomplete data for some questions resulted in the exclusion of participants, which

further reduced the sample.

The price of healthy food significantly predicted fruit intake in simple regression
analyses and unadjusted multivariable analyses, however, was no longer significant in

the adjusted model. To not over-interpret these findings, cautious considerations could
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perhaps include subsidising the cost of fruit in regional and remote areas. This could be
made possible through subsidies of core food freight or through vouchers at the store-
level (Glanz K., 2004). Subsidies have been previously recommended to increase fruit
intake among children (Innes-Hughes et al., 2010; Pollard, Landrigan, et al., 2014;
Sacks et al., 2008). In addition, increased reliance on local food supply options may
reduce fruit price (Bastian et al., 2011; Sacks et al., 2008; Tasmanian Food Security
Council, 2012). Research recommendations could include an investigation into the
importance of school food programs, to determine their contribution to children’s fruit

intake.

8.6 Conclusion

This study contributes new information to the scarce evidence base in regional and
remote WA, and suggests that food price may play a role in children’s fruit intake.
Considerations outlined in this study, such as fruit subsidies in regional and remote
communities, may facilitate adherence to the ADG among the one-third of WA children

currently consuming inadequate fruit.

8.7 Summary

This chapter explored whether there was an association between FSD and adequate
fruit consumption among regional and remote WA children. Key findings included that
food price contributed to adequate fruit intake among children. Figures 34-36 include
reference to the conference presentations developed, relating to this chapter. The
subsequent chapter, Chapter 9, will contribute to answering the second part of RQ 5: to

determine whether FSD are related to adequate vegetable consumption among children.
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8.8 Research impact activities arising from chapter 8.

The following includes a visual demonstration of the conference presentations,
delivered nationally and internationally, that relate to this chapter.

Edith Cowan University
School of Medical and Health Sciences

EDITH COWAN

How do Social and Economic Factors
Influence Fruit and Vegetable
Consumption among Regional and
Remote Western Australian Children?

Stephanie Godrich cPHN, RPHNutr

Public Health Nutritionist/PhD candidate

Edith Cowan University, Perth, Western Australia

PhD Supervisors: A/Prof. Amanda Devine, Dr. Christina Davies, Jill Darby, Dr. Johnny Lo.

Figure 34: Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, July). How do social and
economic factors influence fruit and vegetable consumption amongst regional and remote Western
Australian children? Paper accepted for oral presentation at the International Conference on Public
Health, Colombo, Sri Lanka.

Edith Cowan Univarsity
School of Medical and Health Sciences

Are Knowledge and Preferences
Associated with Adequate Child Fruit
and Vegetable Consumption?

Stephanie Godrich s revnr
Public Health Nutritionist'PhD candidate
Edith Cowan University, Perth, WA
PhD Supervisors: A/Prof,Dr. Amanda Devine, Dr, Christina Davies, Jill Darby, Dr. Johnny Lo,
Figure 35: Godrich, S., Lo, J., Davies, C., Darby, J., Devine, A. (2016, September). Are knowledge and
preferences associated with adequate child fruit and vegetable consumption? Paper accepted for oral
presentation, Public Health Association of Australia 44" Annual Conference and 20™ Chronic

Diseases Network Conference, Alice Springs, Northern Territory.
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Top Fruit and Vegetable Messages Recalled
in Regional and Remote Western Australia

Sephanie Godrich'; Christina Davies™; lohooy Lo, Jil Darby!; Amands Devine!,
“[dith Corwam Linkersity *The Liniversity of Western Australia

EDITH COWAN
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Figure 36: Godrich, S., Davies, C., Darby, J., Lo, J., Devine, A. (2016, September). Top fruit and
vegetable messages recalled in regional and remote Western Australia. Paper accepted for poster
presentation, Public Health Association of Australia 44 Annual Conference and 20" Chronic
Diseases Network Conference, Alice Springs, Northern Territory.
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CHAPTER 9: WHICH FOOD SECURITY DETERMINANTS
PREDICT ADEQUATE VEGETABLE CONSUMPTION AMONG
RURAL WESTERN AUSTRALIAN CHILDREN?

9.0 Foreword

This chapter concludes the third concept investigated in this PhD, the relationship
between FSD and F&V consumption among regional and remote WA children. The
chapter examines whether FSD are related to adequate vegetable consumption among
regional and remote WA children, contributing significant new knowledge to a sparse
evidence base. This chapter completes the answer to RQ 5: Are FSD related to F&V
consumption and which determinant has the greatest influence on consumption
among children in regional and remote WA? This paper is published in International
Journal of Environmental Research and Public Health (special issue ‘Environmental
influences on maternal and child health’) (Figure 37). The chapter includes a brief
abstract, introduction, methods, key results, discussion, conclusion and the draft

infographic developed as a result of this chapter’s findings.

MDP1|

Which Food Security Determinants Predict Adequate
Vegetable Consumption among Rural Western
Australian Children?

Figure 37: Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2017). Which food security
determinants predict adequate vegetable consumption among rural Western Australian children?
International Journal of Environmental Research and Public Health. 14 (40), pp 1-15.
doi:10.3390/ijerph14010040. Copyright © 2017 by the authors. licensee MDPI, Basel, Switzerland.
Online link: http://www.mdpi.com/1660-4601/14/1/40/html
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9.1 Abstract

Objective: Improving the suboptimal vegetable consumption among the majority of
Australian children is imperative in reducing chronic disease risk. The objective of this
research was to determine whether there was a relationship between FSD (i.e., food
availability, access, and utilisation dimensions) and adequate vegetable consumption

among children living in regional and remote WA.

Methods: Caregiver-child dyads (n = 256) living in non-metropolitan/rural WA
completed cross-sectional surveys that included questions on FSD, demographics and
usual vegetable intake. A total of 187 dyads were included in analyses, which included

descriptive and logistic regression analyses via IBM SPSS (version 23).

Results: A total of 13.4% of children in this sample had adequate vegetable intake. FSD
that met inclusion criteria (p < 0.20) for multivariable regression analyses included
price; promotion; quality; location of food outlets; variety of vegetable types; financial
resources; and transport to outlets. After adjustment for potential demographic
confounders, the FSD that predicted adequate vegetable consumption were, variety of
vegetable types consumed (p = 0.007), promotion (p = 0.017), location of food outlets
(p =0.027), and price (p = 0.043).

Conclusion: Food retail outlets should ensure that adequate varieties of vegetable types
(i.e., fresh, frozen, tinned) are available, vegetable messages should be promoted
through food retail outlets and in community settings, towns should include a range of
vegetable purchasing options, increase their reliance on a local food supply and increase

transport options to enable affordable vegetable purchasing.

9.2 Introduction

The Food and Agriculture Organisation states that food security incorporates the key
dimensions of food availability, food access, food utilisation, and stability of these
dimensions (Food and Agriculture Organization, 2008). Each dimension includes a
range of FSD. At the food availability level, key FSD include availability in outlets,
price, promotion, quality; location of outlets; and variety (Innes-Hughes et al., 2010;
Rychetnik et al., 2003). Food access determinants include social support, household
financial resources; transportation to outlets; distance to outlets; and mobility (Innes-

Hughes et al., 2010; Rychetnik et al., 2003). Food utilisation determinants include
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nutrition knowledge and skills; food preferences; household food storage facilities;
cooking and food preparation facilities; and time to procure and prepare food (Innes-
Hughes et al., 2010; Rychetnik et al., 2003).

Locations where availability and access to healthy food is difficult or absent, have been
referred to as “food deserts” (Smith et al., 2009; Tasmanian Food Security Council,
2012). The limited food resources in such locations are often unaffordable and of poor
quality (Cummins et al., 2010). These issues can negatively impact health (Smith et al.,
2009) as a result of poorer dietary intake from important food groups such as vegetables
(World Health Organization, n.d.-a).

Adequate vegetable consumption among children aged 9-11 and females aged 12-13
years is deemed by the 2013 ADG to be five or more serves, whereby a serve is
equivalent to one cup of salad or half a cup of cooked vegetables. For males aged 12-13
years, the requirement increases to 5.5 serves per day (National Health and Medical
Research Council, 2013b). Currently in Australia, the majority (almost 97%) of children
consume inadequate amounts of vegetables (Australian Bureau of Statistics, 2015b).
Children living in WA consume slightly higher amounts, however, the majority (almost
92%) do not achieve the recommended vegetable intake (Tomlin et al., 2014). While
evidence demonstrates most WA children are consuming inadequate amounts of
vegetables, the way in which FSD impact children’s vegetable consumption remains

largely unknown.

The majority of studies investigating the association between children’s vegetable
consumption and food security have been limited to examining FS status (Amaro, 2015;
Dave et al., 2009; Grutzmacher et al., 2011; Howard L.L, 2013; Mook, 2016; Trapp,
2015a) rather than FSD. Current evidence relating to FSD suggests the consumption of
adequate vegetables is determined by cost, social support, location of food outlets, and
transport to outlets. The cost of healthy food options has been suggested to be beyond
the budget of many disadvantaged families (Kettings et al., 2009; Pollard et al., 2015;
Rosier, 2011). Further, social support significantly increased F&V intake among
adolescents (Di Noia, 2013). Children were also more likely to have infrequent
vegetable consumption if they attend schools in locations with low supermarket density
(Svastisalee, 2012). Residents living in neighbourhoods lacking in transport may have
further difficulty accessing healthy food (Jetter, 2006).
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This study answers the call of previous research to examine how food security impacts
dietary outcomes (Department of Health, 2010; Innes-Hughes et al., 2010). The aim of
the current study was to determine whether FSD were associated with adequate

vegetable consumption among regional and remote WA children.

9.3 Methods

9.3.1 Sampling and recruitment

This study was conducted in non-metropolitan, rural areas of WA. Reference in this
paper to “regional WA” and “remote WA” schools include the locations defined by the
ASGS (Australian Bureau of Statistics, 2014b). That is, locations outside of WA’s
metropolitan area encompassing “Inner regional” and “Outer regional” (herein referred
to as “regional WA”), “Remote” and “Very remote” (herein referred to as “remote
WA”) (Australian Bureau of Statistics, 2014b). In Australia, the remoteness of locations
is defined by an area’s access to services (Australian Bureau of Statistics, 2014b).
Schools who were eligible to participate in the Foodbank WA Food Sensations®
program were invited. Children aged 9-13 years and their caregivers were selected to
facilitate comparisons between children’s vegetable intake and the ADG
recommendations for F&V (National Health and Medical Research Council, 2013a).
The WA DOE annual student census was used to inform a sample size calculation for
the research question relating to this manuscript, and determined the sample required (n
=160 children and 160 of their caregivers based on an effect size of 0.15 (small), a =
0.05, 80% power) (Department of Education WA, 2012b). School authority websites
(Association of Independent Schools of Western Australia (Inc). 2012; Catholic
Education WA, 2012; Department of Education WA, 2012a) were used to compile a
Master Schools Database which listed schools by WA region (Department of Regional
Development, 2014) (e.g., Pilbara), remoteness (Australian Bureau of Statistics, 2012a),
and SEIFA IRSD score (Australian Bureau of Statistics, 2013e).

School principals were initially engaged via an introductory telephone call to explain
the study, followed by an email containing a principal IL and CF, in addition to a DOE
approval letter. Almost three-quarters (72%, n = 23) of the school principals invited to
participate consented for their school to participate. Principals nominated classes of
students aged between 9-13 years (n = 71 teachers of 76 classes) on their principal CF.

Almost all (97%, n = 69 teachers, 74 classes) teachers invited via a teacher IL returned
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the signed teacher CF to the study centre. Where possible (n = 51 classes), a teacher and
class briefing session was delivered, explaining the study to classes, disseminating the
caregiver and child IL/CF envelopes, and providing survey packs to teachers. Teachers
of the 23 classes that did not participate in a briefing session were mailed study packs
for dissemination. A total of 1814 caregivers and their children were invited to
participate in the study, with 347 caregivers and 340 children providing written
informed consent. A child-caregiver dyad was the chosen method to facilitate
comparisons between data in the wider study, and given matched caregiver and child
surveys were a requirement for inclusion, a total of 256 dyads were included in the
sample. Due to missing data for some study variables, a total of 187 dyads have been

included in analyses.
9.3.2 Instruments

9.3.2.1 Socio-demographic questions

The research team developed cross-sectional, self-administered, pictorial, paper-based
child and caregiver surveys. Socio-demographic questions included caregiver and child
age, gender, caregiver educational attainment, etc., and are summarised in Table 18. For
example, the caregiver survey enquired about caregiver educational attainment,
including response options of ‘primary school’; ‘secondary school’; ‘apprenticeship or

diploma’; ‘university degree’ and ‘postgraduate university degree’.
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Table 18: Simple logistic regression models for confounding variables/socio-demographic factors
and adequate vegetable consumption, among regional and remote Western Australian children

(n = 187).

Confounding Variables/Socio-Demographic

Adequate Vegetable Consumption

Total n OR*
Factors (%) 95% CI ) p-Value
Caregiver age 26-63 years 40.6%  1.02(0.95,1.10)  0.437
(years)
Caregiver gender Male 28 (15.0) 1.51(0.51,4.42) 0.452
Female 159 (85.0) 1.00 (ref)
Overall 0.311
Primary school/
Caregiver highest _ Secondary school 79 (422) 1.00 (ref)
level of Diploma/Apprenticeship 59 (31.6)  2.09 (0.74, 5.89) 0.159
educational Undergraduate
attainment University d§gre§/Post— 49(262)  2.00(0.67,5.93) 0208
graduate University
degree
Child age (years) 9-13 109 f 0.77 (0.51, 1.17) 0.225
. Male 64 (34.2) 1.09 (0.45,2.63) 0.841
Child gender Female 123 (65.8) 1.00 (ref)
Overall 0.450
SEIFA IRSD High disadvantage 121 (64.7) 1.00 (ref)
range ! Medium disadvantage 49 (26.2)  0.50 (0.16, 1.58) 0.245
Low disadvantage 17 (9.1) 1.22 (0.32, 4.70) 0.766
Geographical Regional 111 (59.4) 1.03(0.43,2.43) 0.944
location 2 Remote 76 (40.6) 1.00 (ref)

OR # = Odds Ratio; CI " = Confidence Interval; T Mean; 1.00 (ref) = reference category;

LSEIFA (Socio-economic Index for Areas) Low score (High disadvantage) includes IRSD (Index
of Relative Socio-economic Disadvantage) scores of 1-3; Medium score (Medium disadvantage)
includes IRSD scores of 4-6; High score (Low disadvantage) includes IRSD scores of 7-10;

2 Geographical location “regional” includes the Australian Statistical Geography Standard
Remoteness Areas (ASGS RA) of “Inner regional” and “Outer regional” (Australian Bureau of
Statistics, 2014b); geographical location of “remote” includes the ASGS RA of “Remote” and
“Very remote” (Australian Bureau of Statistics, 2014b).
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Table 19: Simple logistic regression models for food security determinants and adequate vegetable consumption, among regional and remote Western

Australian children (n = 187).

Adequate Vegetable Consumption

. . . =
FS dimension FSD Description Response Total 7 (%) (953,RC[ ) p-Value
Caregiver.reportec.l agreement that thc?y would Disagree 93 (49.7) 1.33 (0.57, 3.12) 0.502
Availability in Outlets eat healthier food if more healthy options were
available in their community’s stores ! Agree/Unsure 94 (50.3) 1.00 (ref)
Caregiver reported agreement that the cost of ~ Disagree 39 (20.9) 1.98 (0.78, 5.02) 0.146 *
Price ?;:Illtlgzlhzarltrl)rllfcless}ilgher in their community Agree/Unsure 148 (79.1) 1.00 (ref)
Promotion Caregiver recall of a pr(?motional health No 66 (35.3) 1.00 (ref)
Food slogan. or message relating to vegetables Yes 121 (64.7) 3.25 (1.06, 9.92) 0.038 *
Availability ' Caregiver reported agreemeqt that they. would Disagree 124 (66.3) 3.00 (0.98, 9.18) 0.053 *
Quality eat more vegetables if they did not spoil so
often ! Agree/Unsure 63 (33.7) 1.00 (ref)
. Caregiver reported agreement that there are Unsure/Disagree 43 (23.0 1.00 (re
LB LI U] enouih foodpstores ir% their community ! Agree : 144((77.0)) 3.89 (0.82§, 12.25) 0.073 *
Overall 0.105*
Variety Number of vegetable types consumed by child 1-2 86 (46.0) 1.00 (ref)
in past month 2 3 75 (40.1) 0.90 (0.33,2.43) 0.847
4-5 26 (13.9) 2.80 (0.94, 8.31) 0.064
Overall 0.649
No-one 32 (17.1) 1.00 (ref)
Informal Support - 4 ¢ 7 1, 0.75 (0.25, 2.22) 0.616
. Who caregiver would tell if they were finding (Family/friend)
Social Support it difficult to feed their family Formal Support
(School/Agency)/
Food Access both Informal and 9 (4.8) 1.54 (0.24, 9.70) 0.644
Formal social
support
Family receipt of government income support No 141 (754) 2.65(0.75,9.30) Lo
Yes 46 (24.6) 1.00 (ref)
Financial Resources Overall 0.743
Caregiver employment status ﬁzznployed/Volu 31 (16.6) 1.00 (ref)
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Part time 77 (41.2) 1.39 (0.35, 5.44) 0.634
Full time 79 (42.2) 1.67 (0.43, 6.38) 0.452
Number of household residents 2—-14 4.6 (100) 0.87 (0.60, 1.27) 0.877
Overall 0.129 *
Number of transport modes used to purchase 1 129 (69.0) 1.00 (ref)
Transport to Food Qutlets . ;0.3 2 40 (214)  053(0.14,1.92) 0338
3 18 (9.6) 2.53 (0.80, 8.00) 0.113
Distance to Food Outlets g{ﬁmce to food outlet to purchase vegetables o 56 4y 11.0* 0.99(0.96,1.01) 0495
Nutrition Knowledge and  Caregiver reported agreement that they do not  Disagree 184 (98.4) N/A 0.999
Cooking Skills know how to use vegetables in meals Agree/Unsure 3 (1.6) 1.00 (ref)
Food Pref Caregiver reported agreement that their Disagree 165 (88.2) 3.57(0.45, 27.82) 0.224
00¢ Freferences children don’t like the taste of vegetables Agree/Unsure 22 (11.8) 1.00 (ref)
Less than three
food storage 4(2.1) 1.00 (ref)
Storage Facilities Household storage facilities available options
Food Three food
Utilisation storage options 183 (97.9) 0.45 (0.04, 4.53) 0.500
Gas/electrical 151 (80.7) 1.00 (ref)
. . . appliances only
Food Preparation and Household food preparation and cooking Fire and
Cooking Facilities facilities used gas/electrical 36 (19.3) 1.05(036,3.03) 0919
appliances
Time Time required to travel to food outlets 0-120 minutes 7.891 0.99(0.96,1.03) 0919

(minutes)

# OR = Odds Ratio; Cl ™~ = Confidence Interval; 1.00 (ref) = reference category; * Significant at p < 0.20. Included in multivariable model; ¥ Mean; N/A =

Estimates unavailable due to low counts of SA/A/Unsure;
1 Questions sourced from Hendrickson, D., Smith, C., Eikenberry, N. (Hendrickson et al., 2006);
2Vegetable types included “Fresh”, “Frozen”, “Tinned”, “Dried”, “Juice”;

3 Number of transport modes includes the sum of “Car”, “Bus”, “Bicycle”, and “Walk” options. Note: no respondents reported using all four transport modes;

4Household storage facilities includes the sum of “Refrigerator”, “Freezer”, “Cupboard/pantry” options (either all three options or less than three options);

5 Household food preparation and cooking facilities includes the sum of gas/electrical appliances: “Stove/cook top”, “Oven”, “Barbecue”, “Microwave”, and sum

of gas/electrical appliances plus “Open fire”.
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9.3.2.2 Independent variable questions

FSD were the independent variables in this study. FSD across community-level food
availability, household-level, and individual-level food access and utilisation
dimensions were measured by questions underpinned by the Determinants of Food
Security (Rychetnik et al., 2003) model. These were based on previous research
(Hendrickson et al., 2006) and investigator-initiated questions (Table 19). For example,
transportation modes to access F&V included ‘car’, ‘bus’, ‘walk’, ‘bicycle’, ‘no
transport’, or ‘other’ response options. Some FSD variables were measured using a five-
point Likert scale of ‘strongly agree’, ‘agree’, ‘unsure’, ‘disagree’, or ‘strongly
disagree’. For example, caregiver knowledge and skills were measured via level of
agreement with the statement: “/ don’t know how to use vegetables in meals”. Number
of vegetable types consumed in the previous month was measured through the question
“Please tick which type of vegetables your child ate in the previous month”. Options
included “fresh’, ‘frozen’, ‘tinned’, ‘dried’, and ‘juice’. All vegetable types included the

response options ‘yes’ or ‘no’.

9.3.2.3 Dependent variable question

“Adequate vegetable consumption” was the dependent variable in this study. The
question measuring usual vegetable serves consumed by children was based on the WA
Child and Adolescent Physical Activity and Nutrition Survey (Martin et al., 2008) (used
with permission). Children’s usual daily vegetable serves, as reported by their caregiver,
were measured using the question “How many serves of vegetables does your child
usually eat each day?”’ Prompts were provided to outline what constitutes a serve of
vegetables (i.e., one cup of salad vegetables). Response options included: ‘My child
doesn’t eat vegetables’; ‘one serve or less each day’; ‘2 serves each day’; ‘3 serves each
day’; ‘4 serves each day’; ‘5 serves each day’; ‘6 or more serves each day’; ‘don’t
know’. Responses were compared with the ADG recommendation (National Health and
Medical Research Council, 2013a) to ascertain whether intake was “adequate” (> 5
serves of vegetables each day) or “inadequate” (< 5 serves of vegetables each day). As
these survey tools were developed prior to the release of the 2013 ADG, information
relating to half serves was not collected. Therefore, male children aged 12 and 13 years
were deemed to have consumed adequate vegetable serves if they consumed > 5 serves

instead of the recommended > 5.5 serves.
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9.3.3 Data collection

Data collection commenced in March 2013 and concluded in December 2015. This
included a pilot phase where face validity and reliability testing were conducted and
confirmed in one school with 26 dyads. The child survey was completed in class with
their class teacher, with completed surveys sealed by students for privacy. Caregiver
surveys were completed at home, with a sealable envelope provided for privacy.
Schools returned all CF and completed surveys to the study centre in a pre-paid postal
envelope. Teachers and caregivers provided written feedback regarding information
provided about the study, question wording, convenience of the study processes, and

suggestions for improvement.

9.3.4 Data analysis

A unique ID number was allocated to each caregiver-child dyad, with child and
caregiver surveys entered into separate, password-protected Microsoft Excel datasets.
Datasets were imported into IBM SPSS (version 23) (IBM Corp, 2015) for analyses.
Any cases with missing data were excluded in analyses; only complete cases remained
(n = 187). Caregiver-reported FSD and vegetable intake of their children was included

in this paper.

9.3.4.1 Variable recoding

Due to low cell counts, a number of socio-demographic variables required recoding,
including caregiver educational attainment, caregiver employment status, SEIFA IRSD
decile, and number of household residents. For example, caregiver educational
attainment was recoded to ‘primary school or secondary school’, ‘diploma or
apprenticeship’ or ‘undergraduate/postgraduate university degree’ (Table 18).
Independent variables that required recoding included variables with five-point response
options (i.e., ‘strongly agree’, ‘agree’, ‘unsure’, ‘disagree’, or ‘strongly disagree’)
(Table 19).

9.3.4.2 Simple regression analyses

The relationship between each of the independent variables and the outcome variable
were assessed via simple logistic regression analyses. All independent variables were
entered as categorical variables except for number of residents in the household,

distance to food outlets, and time required to travel to food outlets, which were entered
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as continuous variables. Potential confounding variables including caregiver age and
child age were entered as continuous variables. Inclusion criterion for entry into
multivariable analyses was a conservative significance level of p <0.20. The use of a
conservative inclusion criteria is a validated approach (Bursac et al., 2008) and was
used to elucidate important variables for inclusion in the multivariable analyses, as has
been used in other studies (Mills et al., 2009).

9.3.4.3 Multivariable Regression Analyses

Significant FSD variables identified in the simple logistic regression analyses were
entered into two multivariable models (Table 20), the latter of which was controlled for
socio-demographic factors demonstrated in the literature to be associated with adequate
vegetable consumption, such as caregiver educational attainment (Jones et al., 2010),
SEIFA (Giskes et al., 2002; Neumark-Sztainer et al., 1996), and child gender
(Neumark-Sztainer et al., 1996). Child age (Neumark-Sztainer et al., 1996; Svastisalee,
2012), caregiver age (Trapp, 2015b), caregiver gender (Trapp, 2015b), and remoteness
(Ding Ding., 2012; McNaughton, n.d.) were also included as potential confounders. The

level of significance was set at p < 0.05.

9.3.5 Ethical approval

All subjects gave their informed consent for inclusion before they participated in the
study. The study was conducted in accordance with the Declaration of Helsinki, and
was approved by the Edith Cowan University Human Research Ethics Committee

(project identification code 8635).
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Table 20: Multivariable logistic regression models for food security determinants and adequate vegetable consumption, among regional and remote
Western Australian children (n = 187).

1. Adequate Vegetable

2. Adequate Vegetable

. Consumption
. . .. Co?sumptlon (Adjusted for Socio-
FS Dimension FSD Description Response (Unadjusted Model) Demographic Factors)
OR* OR*
(95% CI A) p-Value (95% CI1°) p-Value
Caregiver reported agreement that — Djsagree 2.56 (0.85,7.74)  0.095%  3.79(1.04,13.87)  0.043 **
Price the cost of healthy eating is higher in
their community than other places !~ Agree/Unsure 1.00 (ref) 1.00 (ref)
Caregiver recall of a promotional No 1.00 (ref) 1.00 (ref)
Promotion  health slogan or message relating oy, 3.83(1.14,12.84)  0.029**  5.62(1.36,2320)  0.017 **
vegetables
Caregiver reported agreement that Disagree 2.40 (0.69, 8.29) 0.164 1.99 (0.49, 8.08) 0.331
Food Quality they would eat more vegetables if
Availability they did not spoil so often ! Agree/Unsure 1.00 (ref) 1.00 (ref)
Location of Caregiver reported agreement that  Unsure/Disagree 1.00 (ref) 1.00 (ref)
Food Outlets there are.encl)ugh food stores in their N - -
community gree 5.08 (0.98,26.31)  0.052 10.29 (1.30, 81.43) 0.027
Overall 0.017 ** 0.007 **
ety Number of vegetable types 1-2 1.00 (ref) 1.00 (ref)
consumed by child in past month 2 3 0.89 (0.30, 2.57) 0.829 1.10(0.35, 3.44) 0.868
4-5 5.72 (1.51,21.62) 0.010 10.30 (2.22, 47.69) 0.003
Financial Family receipt of government No 3.72 (0.87,15.80)  0.074 * 2.22(0.44, 11.23) 0.332
Resources income support Yes 1.00 (ref)
Food Access Overall 0.132 0.063 *
Transport to  Number of transport modes used to 1 1.00 (ref) 1.00 (ref)
Food Outlets  purchase vegetables 3 2 0.42 (0.10, 1.76) 0.239 0.37 (0.07, 1.81) 0.223
3 2.58 (0.67,9.97) 0.168 3.95(0.79, 19.63) 0.093

OR #= 0dds Ratio; Cl " = Confidence Interval; 1.00 (ref) = reference category; ** Significant at p < 0.05; * Significant at p < 0.10; * Questions sourced from
Hendrickson, D., Smith, C., Eikenberry, N. (Hendrickson et al., 2006); 2 Vegetable types included “Fresh”, “Frozen”, “Tinned”, “Dried”, “Juice”; * Number
of transport modes includes the sum of “Car”, “Bus”, “Bicycle”, and “Walk” options. Note: no respondents reported using all four transport modes;
Nagelkerke R Square statistic was 0.363; The p-value of the Hosmer and Lemeshow Goodness of Fit Test was 0.982.
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9.4 Results
9.4.1 Demographics of sample

The majority of caregiver respondents were female (85.0%) with an age range of 26-63
years and a mean age of 40.6 years + 6.0. Overall, 59.4% of the respondents were from
regional WA, while 40.6% were from remote WA. The highest level of education
attained by almost half of the respondents (42.2%) was completion of primary (junior,
previously in WA year 1 to 7) or secondary (senior, year 8-12) school. Over two-thirds
of the child sample was females, while the average age of children was 10.9 years (the
equivalent of the final year of junior/primary school in WA). A total of 64.7% of
families lived in locations deemed as having a high level of socio-economic

disadvantage.

9.4.2 Food security determinants across food availability, access, and utilisation

dimensions

The results of this study highlighted the inequalities associated with living in regional
and remote WA. Over half (50.3%) of the respondents indicated they would eat
healthier food if their food outlets stocked healthier options, while 79.1% believed food
in their community cost more than other communities. One-third indicated food quality
was suboptimal. The importance of informal social support networks was highlighted
by 78.1% of respondents indicating they would turn to a family member or friend if
they were having difficulty feeding their family; however, almost one in five (17.1%)
would not tell anyone. The majority of caregivers reported knowing how to incorporate
vegetables into meals, while 11.8% agreed/were unsure whether their child disliked the

taste of vegetables (Table 19).
9.4.3 The association between food security determinants and vegetable consumption

A total of 13.4% of children in this study sample had adequate vegetable intake.
Variables that met the inclusion criteria (p < 0.20) for multivariable regression analyses
included caregiver agreement that healthy food cost more in their community (FSD of
price); caregiver recall of a promotional health message or slogan relating to vegetables
(Promotion); caregiver agreement that they would eat more vegetables if they did not
spoil so often (Quality); agreement that there were enough food outlets in their

community (Location of food outlets); number of vegetable types consumed by the
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child (\Variety); family receipt of government income support (Financial resources); and
number of transport modes used by the family to purchase vegetables (Transport to food
outlets) (Table 19). After inclusion in multivariable analyses, significant determinants
(significant at p < 0.05) that predicted adequate vegetable intake in the adjusted model
included number of vegetable types consumed by the child (Variety) (p = 0.007);
caregiver recall of a promotional health message or slogan relating to vegetables
(Promotion) (p = 0.017); caregiver reported agreement that there are enough food stores
in their community (Location of food outlets) (p = 0.027); and caregiver reported
agreement that the cost of healthy eating is not higher in their community than other
places (p = 0.043) (Price). Children who consumed four to five different types/forms of
vegetables (i.e., fresh, frozen, tinned, dried, juice) were approximately ten times more
likely to consume adequate amounts of vegetables (>5 serves) (National Health and
Medical Research Council, 2013a) compared to those that consumed one or two types.
Children whose caregivers recalled a promotional vegetable message or slogan were
approximately five times more likely to consume adequate amounts of vegetables for
good health, compared to children whose caregivers did not recall a message. Children
of caregivers that agreed there were enough food outlets in their town were
approximately ten times more likely to eat enough vegetables, while caregivers who
believed the cost of healthy eating was not higher in their town, compared to other
towns, were approximately three times more likely to have children that consumed
adequate vegetables. Number of transport modes used by the family to purchase
vegetables (Transport to food outlets) was weakly associated with adequate vegetable
consumption (p = 0.063). Children whose family used three transport modes to purchase
vegetables were more likely to eat enough vegetables in comparison to children whose
family used only one transport mode (Table 20). Child age was the only significant
confounding variable in this model (p = 0.022), in that children’s consumption reduced

with age.

9.5 Discussion

The aim of this research was to determine whether FSD were associated with adequate
vegetable consumption among regional and remote WA children. The significant
determinants that predicted adequate vegetable consumption at the multivariable level
were within the food availability dimension and included children’s consumption of

four to five vegetable types/forms; caregiver recall of a promotional health message or
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slogan relating to vegetables; presence of sufficient food outlets in their town; and
similar vegetable prices to other towns/communities. The number of transport options
used by families to purchase vegetables was weakly associated with adequate vegetable

consumption among children.

The importance of controlling for potential confounding variables was highlighted in
this study. The number of transport modes was not a significant predictor in the
unadjusted model, yet after adjustment, was significant at p < 0.10. A number of FSD
increased in significance from p <0.10 to p < 0.05 between the unadjusted and adjusted
models (food price, location of food outlets). FSD that remained significant between
unadjusted and adjusted models included promotion and variety of vegetable types,
indicating these factors are key drivers of vegetable consumption regardless of socio-
demographic factors. In contrast, after adjustment, financial resources no longer

significantly predicted children’s vegetable intake.

Inclusion of a range of vegetable types in the diet, such as fresh, frozen, and tinned, are
all recommended for good health by the ADG (National Health and Medical Research
Council, 2013a). Previous research indicated availability, cost, and quality of fresh
vegetables is a critical issue for regional and remote areas (Pollard, Landrigan, et al.,
2014; Pollard, Nyaradi, et al., 2014) Therefore ensuring a range of alternative vegetable
types including frozen and tinned offers more opportunities for children to consume
adequate quantities of vegetables at a more affordable cost with fewer quality issues
than fresh vegetables (Produce for Better Health Foundation, n.d.). Further, many of
these types are convenient and may be more readily available when their fresh

counterparts are out of season (NSW Health, 2011).

Our finding that 13.4% of children within this study sample met the ADG for
vegetables was slightly higher than other Western Australian data, which found that

8.8% of children met vegetable guidelines (Tomlin et al., 2014).

Our finding that caregiver recall of a vegetable promotional message increased the
likelihood of adequate vegetable consumption was consistent with previous evidence.
The “Go for 2&5®” campaign national evaluation measured recall of campaign
messages (Woolcott Research, 2007). Almost half of the parents surveyed indicated the
campaign prompted them to take action to improve their family’s vegetable

consumption, such as increasing the vegetable quantities their family consumed, adding
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an extra serve of vegetables, or employing the use of vegetable based recipes. Actions
to increase their family’s vegetable consumption were significantly higher in the second
follow up survey of the national evaluation, compared to the baseline survey (Woolcott
Research, 2007). Among WA adults, vegetable consumption increased by 0.6 serves per
person during the life of the “Go for 2&5®” campaign (Pollard, 2007; State of Western
Australia, n.d.). With regards to communication channels to promote health messages,
recognition of vegetable promotional messages in the New South Wales “Eat It To Beat
It” campaign were highest for school or other newsletter articles (44%), television or
community announcement (42%), recipe cards (24%), and vegetable recipe
demonstrations (14%) (Glasson, 2013). Exposure to each additional promotional

strategy resulted in a significant increase in vegetable serves (Glasson, 2013).

Our finding that sufficient food outlets predicted adequate vegetable consumption
concurred with previous literature. Adequate food outlets located in towns are key
drivers of food purchasing and consumption decisions (Rychetnik et al., 2003), with
poor density of food outlets shown previously to be associated with inadequate
vegetable consumption among adolescents (Svastisalee, 2012).

Strengths of this study include, to our knowledge, the first investigation in Australia to
measure the relationship between a wide range of FSD and adequate vegetable
consumption. This study sample also comprised participants living in all WA RA, and
the majority of WA regions and levels of disadvantage. Additionally, the investigation
of vegetable consumption through a FSD lens increases understanding about the
relationship between FSD and vegetable consumption. This is particularly useful for
advocacy, practice, and research efforts to improve “food deserts”, such as in some
regional and remote areas. However, there were a number of limitations associated with
this study. The low participation rate was suggested to be, in part, a result of the consent
processes required for study approval. Active written consent was required from school
principals, each class teacher, each caregiver, and each child. Further,
children/caregivers were excluded from the study if their child/caregiver counterpart did
not participate. This negatively impacted the sample size included in analyses.

This research highlighted the range of FSD that can affect a child’s likelihood of
consuming adequate amounts of vegetables for good health. Our study findings suggest
resulting points of intervention should occur primarily within the food and nutrition

system, such as in food outlets (i.e., supermarkets) or direct retail options such as
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farmers’ markets (Rychetnik et al., 2003). Recommendations relating to significant
determinants identified in this study (significant at p < 0.05) include (i) increasing the
range and promotion of vegetable types (i.e., fresh, frozen, tinned, dried, juice) available
to and within local food retail outlets across regional and remote WA. This could
increase the likelihood of children living in these locations consuming adequate
vegetables; (ii) long-term, consistent promotion of specific vegetable messages utilising
a wide range of promotional strategies; (iii) consideration of town planning to enable
multiple food retail options (i.e., supermarkets, farmers’ markets, produce stalls)
(Godrich, 2016b) for regional and remote families to source vegetables from, positioned
in accessible locations within the town. In addition, consideration of community
gardens or edible landscapes could increase opportunities to source and consume
adequate vegetables; (iv) increased reliance on a local food supply to reduce the cost of
vegetables in regional and remote locations, or core food freight subsidies. Table 21
provides detailed implementation strategies for each of the significant determinants of
adequate vegetable consumption. Due to weak associations, cautious recommendations
relating to the issue of “transport” could be considered and could include increasing the
number of transport options available in towns to increase the potential for families to
access food (Bastian et al., 2011; Jetter, 2006; Rychetnik et al., 2003) For example,
recommendations could be made for increasing availability or efficiency of public
transport, or changes to the built environment to facilitate more active transport. As this
paper only reports on investigations into vegetable consumption, further research could
“complete the picture” by ascertaining which FSD impact children’s fruit consumption.
Although approximately two-thirds of WA children are consuming adequate amounts of
fruit (Tomlin et al., 2014), further investigation of the factors that predict fruit
consumption could improve intake among the current one-third of children consuming

suboptimal amounts of fruit (Tomlin et al., 2014).
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Table 21: Recommendations and implementation strategies to increase regional and remote Western
Australian children’s vegetable consumption, based on key findings from this study and previous

research.
Recommendation Setting Strategies
Training of food outlet owners/managers regarding selection,
Local food stocking, pricing, and maintenance a range of vegetable types
retail outlet (Centers for Disease Control and Prevention, 2011b) could be
(? att outlets undertaken through management and/or a nutritionist working
L€, with the food outlet (Glanz K., 2004; Pollard, Nyaradi, et al.,
supermarket, 2014)
i fi ’ . . .
lefnecl::;mfotlﬁz tion g;rrrll{eertss Purchasing and consuming less well-promoted types (i.e.,
of v% e tabllé online) ’ tinned vegetables) could be promoted through positioning
& . these types in easy-to-locate areas of the food outlet, online,
types/forms (i.e.,

fresh, frozen, tinned,
dried, juice) available
to and within local
food outlets

etc. (Glanz K., 2004; Rychetnik et al., 2003).

Any settings

Health practitioners should promote consumption of a range
of vegetable types (“low sodium”/“no added salt” versions of
tinned vegetables) with families and children, which is
consistent with the ADG recommendations (National Health

wherg h calth and Medical Research Council, 2013a). This may increase

practitioners . .

work community requests or advocacy (‘Rychetnlk. et al:, 2003) for a
range of vegetable types. Further, it may assist children to
achieve the recommended vegetable quantities for good health
(National Health and Medical Research Council, 2013a).
Government-funded reinstatement of the “Go for 2&5®"
campaign in WA, or development of a similar vegetable
promotional campaign with clear, consistent, action-based
vegetable messages. The campaign should target parents and
families, with promotional paraphernalia provided free of

Local food charge to food outlets, farmers’ markets, etc.

retail outlets Promotional strategies to disseminate vegetable messages

(i.e., could include Point-of-Purchase information such as shelf

supermarket, labels/talkers (Glanz K., 2004), provision of in-store/online

prepared recipe cards (Gardiner, 2013), in-store radio and regular

food outlets, “specials” (Rychetnik et al., 2003), or locally created posters

farmers’ (Deakin University, 2005; Miller, 2000). This should be

markets, coupled with interactive strategies (Gardiner, 2013; Miller,

(i) Long-term, online) 2000) such as supermarket/market tours (Glanz K., 2004) and

consistent promotion
of specific vegetable
messages utilising
various promotional
strategies

recipe demonstrations incorporating seasonal vegetables and
promoting identified messages (Deakin University, 2005).
Promotional strategies for core foods (i.e., vegetables) should
also be adopted for online shopping through supermarket
websites.

Schools, out-
of-school
care centres,
community
centres,
other

Local strategies should support mass media campaigns and
local media promoting vegetable consumption (i.e., through
community announcements on radio and television)
(Rychetnik et al., 2003).

Food outlet vegetable promotion should be reinforced by
promotion in settings-based interventions where parents are
engaged (i.e., schools, out-of-school care centres, community
centres) (Deakin University, 2005; Department of Health,
2010) and also be delivered with children (i.e., the “Crunch &
Sip®” program in schools) (Cancer Council Western Australia,
2015).

Credible health agencies endorsing interventions across
settings is an effective strategy (Miller, 2000).
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Local food
outlets (i.e.,

Consideration of town planning to enable multiple food retail

(iii) Increase supermarket, options (i.e., supermarkets, farmers’ markets, produce stalls)
opportunities for prepared (Godrich, 2016b) for regional and remote families to source
families to acquire food outlets, vegetables from, in accessible locations within the town
vegetables from farmers’ (McNaughton, n.d.; Rychetnik et al., 2003) (Ding Ding.,
multiple sources in markets, 2012)
their town online); Consideration of community gardens or edible landscapes
community (Rychetnik et al., 2003).
settings
Local food
(iv) Increased reliance outlets (i.e., . .
a0 ¢ T el S supermarket, Increased reliance on a local food supply (Bastian et al., 2011;
prepared Tasmanian Food Security Council, 2012) to reduce the cost of
to reduce cost as a . o
R 1 food outlets, vegetables, or core fqod freight subsidies (Innes-Hughes et al.,
. farmers’ 2010; Pollard, Landrigan, et al., 2014; Sacks et al., 2008).
consumption
markets,
online)

9.6 Conclusion

This study makes a significant contribution to literature through its investigation into

the key FSD impacting regional and remote WA children’s vegetable consumption.

Action taken to implement the recommendations and associated strategies suggested by
this research, relating to increasing availability of a range of vegetable types, promotion,
increasing range of food outlets, reduced price, and increasing transport options, may

assist in increasing the largely inadequate vegetable consumption among children living

in regional and remote WA.

9.7 Summary

This chapter explored whether there was an association between FSD and adequate
vegetable consumption among regional and remote WA children. Key findings included
that child consumption of a variety of vegetable types (i.e. fresh, frozen, tinned, dried,
Juice), caregiver recall of a vegetable promotional message, location of food outlets,
and price significantly predicted adequate intake of vegetables. Given these findings
were within the ‘food availability’ FS dimension, recommendations have therefore been
made within this dimension along with supporting recommendations for other key
community settings. Figure 38 includes the infographic developed with this chapter’s
research findings. The final chapter, ‘General Discussion’ concludes this Thesis with

Publication.
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9.8 Research impact activity arising from Chapter 9

The following includes the draft infographic that was based on this chapter’s findings.

Community food supply influencers of adequate c U

vegetable consumption among rural Western
Australian children

UNIVERSITY

EDITH COWARN

This study aimed to investigate whether food security determinants, across 'food availability', 'food
access’ and 'food utilisation' dimensions, significantly predicted adeguate vegetable consumption
among children living in regional and remote Western Australia,

A sample of 256 children and their caregivers completed paper-based pictorial surveys; 187 children
and caregivers were included in analyses. Simple and multivariable logistic regression analyses were
conducted. A total of 13.4% of children in this sample consumed amounts of vegetables consistent with
the Australian Dietary Guidelines. Food security determinants that significantly predict children's
vegetable consumption were within the "food availability' dimension, and included:

Predictors of adequate vegetable consumption among rural
Western Australian children

- vevic
Consumption of a variety of vegetable
m types (i.e. fresh, frozen, tinned, dried,
juice)
Lﬂgj&ﬁﬂn of food Promotion
outlets Caregiver recall
Sufficient food of a vegetable
outlets in town promotional
of residence message or
slogan
Price
Caregiver agreement that healthy
eating does not cost more in their
town compared with other towns

Recommendations to improve children’s vegetable intake:

f:;]— Increase vegetable types,/forms available in food outlets (i.e. fresh, frozen, tinned,
Tl dried, juice?.

I.I
b

-.l/' T
= ~ and in key community settings.

¢ )- Promote specific vegetable messages using a variety of strategies within food outlets

o

m Create more food retail options in rural towns to enable families more opportunities to
‘%f acquire vegetables.

—"['f-lv-.\;'_- Inecrease reliance on local food supplg options. This is likely to reduce cost and improve
) g‘ the quality and availability of vegetables in towns.

Source: Godrich, 8.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (201?].‘“?]3:&-]_@1 food security determinants

redict adequate ve.-,getabie consumption among rural Western Australian children? International Journal of
ironmental Research and Public Health. 14 (40), pp 1-15. doi:10.3300/ijerphi4010040.

Figure 38: Paper 6 draft infographic for stakeholder review
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CHAPTER 10: GENERAL DISCUSSION

10.0 Foreword

This final thesis chapter outlines the key findings of this PhD in relation to each of this
study’s RQ and manuscripts included in this Thesis with Publication. The significant,
original contribution to knowledge this PhD study makes will be highlighted, strengths
and limitations of the research will be evaluated and an overview of research
translation opportunities will be provided. A communication plan is included to
demonstrate the wide-reaching communication channels that could be utilised to

promote this study’s results. This section concludes this thesis.

10.1 Overview

This PhD study established the multiple factors influencing food availability, access and
utilisation, and the impact on children’s fruit and vegetable consumption. This new
evidence identified inequalities in healthy food supply, social support and nutrition
education opportunities, supporting policy advocacy efforts. It has also provided focus
for health interventions targeting children and their families and identified future
research directions.

This PhD study had the following aim:

To explore the relationship between FSD and F&V consumption among 9-13 year old

children living in regional and remote WA.

The study included an exploration of three concepts:

Concept 1: F&V consumption among regional and remote WA children;
Concept 2: FS among regional and remote WA children; and
Concept 3: The relationship between FSD and F&V consumption among regional and

remote WA children.
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The five RQ included:

RQ1: What are the determinants of F&V consumption among regional and remote
WA children?

RQ2: What quantities, varieties and types of F&V do children living in regional and
remote WA consume and how do these compare to the serves recommended by
the ADG?

RQ3: What are the determinants of FS among regional and remote WA children?

RQ4: What is the proportion of children in regional and remote WA that are FI?

RQ5: Are FSD related to F&V consumption and which determinant has the greatest

influence on consumption, among children in regional and remote WA?

The five RQ were investigated through Chapters 4-9 in this Thesis with Publication.
Chapter 4 (RQ 1) included an investigation of the determinants of F&V consumption.
The exploration of themes across levels of influence, underpinned by an Ecological
Model of Health Behaviour, uncovered a range of key intervention points for future
focus to improve consumption. Further, this study contributed to the national and state
evidence base and provided closer scrutiny of regional and remote WA children’s F&V
consumption in relation to quantities, types, and varieties of F&V consumption
(Chapter 5, RQ 2). This revealed research areas that required further investigation in
order to increase the currently suboptimal consumption, particularly of vegetables.
Chapter 6 included an exploration of FSD among regional and remote WA children
(RQ 3), across three key dimensions: food availability, food access, and food
utilisation. This qualitative work revealed the complex, interwoven factors that
influence children’s FS and provided a suite of practical approaches to improve FS
among regional and remote WA children across these dimensions. Chapter 7
contributed the first published prevalence of child FI from a child’s perspective in
Australia, in addition to an examination of the socio-demographic factors that predict
child FI (RQ 4). Finally, the associations between FSD and adequate fruit consumption
(Chapter 8, RQ 5) and FSD and adequate vegetable consumption (Chapter 9, RQ 5)
were explored. This has contributed significant new knowledge regarding which FSD
impact F&V consumption and offers potential intervention approaches to improve F&V
intake among regional and remote children. The following section provides a summary

of key findings in relation to each RQ.
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10.2 Key study findings

10.2.1 The determinants of fruit and vegetable consumption among regional and remote

Western Australian children (RQ 1)

Using a combination of theory-driven and data-driven approaches, determinants of WA
children’s F&V consumption were established. To our knowledge, this was the first
published, comprehensive examination of F&V determinants in regional and remote
WA. Key findings included that skill sharing was suggested by key informants to
improve food literacy skills and role modelling was often lacking, but was considered a
critical facilitator of skill development among children. Key settings such as schools
were essential to develop health-promoting behaviours; availability of F&V in food
outlets was critical yet inequitable across WA. Collaboration among service providers
was often inadequate but vital in the consistent promotion of health messages relevant
for communities. Store policies that made good quality, healthy food accessible and

affordable for residents were well regarded.

10.2.1.1 Policy recommendations

e Continue investment in school food literacy programs, given schools are key
settings for the establishment of health-promoting behaviours;

e Invest in programs that are delivered collaboratively between agencies and focus
on local priorities for families;

e Increase support for food outlets to implement healthy eating policies and source

produce from a local food supply.

10.2.1.2 Practice recommendations

o Deliver family-focused programs that emphasise parental involvement and role
modelling. This will aid in the continued reinforcement of positive health
behaviours within the home environment;

e Design health promotion programs that are linked to the national curriculum to
increase uptake in school settings and transferability across curriculum areas;

e Deliver child-focused programs that have a focus on fun rather than health.
10.2.1.3 Research recommendations

e Investigate the determinants of F&V consumption from both child and parent

perspectives;
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e Further investigate household provision of F&V;

e Further investigate school and agency emergency food relief provision of F&V.

10.2.2 Quantities, varieties and types of fruit and vegetables consumed by children
living in regional and remote Western Australia and comparison to the Australian

Dietary Guidelines (RQ 2)

Caregiver survey results determined that 65.8% of the whole sample met ADG for fruit,
while only 15.4% met vegetable recommendations. According to the 24-hour FD,
regional children were more likely than remote children to consume ‘pome, tropical and
stone fruit’, ‘starchy vegetables’, ‘red/orange vegetables’ and ‘dark green leafy
vegetables’ variety groups, while remote WA children were more likely to consume
‘dried fruit’. These findings built upon the existing national evidence base to provide
closer scrutiny of children’s F&V consumption between regional and remote areas. This
is in comparison to the existing macro level view where regional and remote findings
were grouped into ‘non-metropolitan’ or ‘country’ findings (Australian Institute of
Health and Welfare, 2014; Martin et al., 2008; Tomlin et al., 2014).

10.2.2.1 Research recommendations

e Determine which factors lead to significantly higher consumption of specific
F&V types and variety groups in certain locations;

e Undertake a region-by-region investigation of F&V consumption;

e Identify the setting that contributes the largest amount of F&V to children’s diet,

i.e. school, home, friend’s house.

10.2.3 The determinants of food security among regional and remote Western Australian

children (RQ 3)

Using a conceptual framework of the Determinants of Food Security (Rychetnik et al.,
2003), factors within the dimensions of food availability, access and utilisation were
explored through qualitative interviews. To our knowledge, this is the first study in
Australia to investigate FSD across these dimensions, specifically relating to regional
and remote areas. Key findings at the food availability level exposed inequalities across
regional and remote areas in relation to food availability, cost, quality and promotion.
This revealed the existence of food deserts across WA. Within the food access

dimension, the importance of efficient social support service provision was highlighted;
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many locations had insufficient access to formal services for people with few financial

resources. Therefore, informal support between family members and friends assisted to

fill the gap. Local food trading groups provided a community-based FS strategy.

Findings relating to food utilisation included the importance of children and parents

possessing nutrition knowledge and cooking skills. Children successfully dictated their

preference for unhealthy food to their parents.

10.2.3.1 Policy recommendations

Increase support for local food supply options, such as through land use
management to enable locally-controlled food production;

Subsidise core food freight to remote areas;

Facilitate an equitable distribution of formal social support options across WA
and encourage partnerships within and across the sector to conduct activities
such as poverty screening. This will contribute to ensuring adequate service
provision and may assist in the prevention of people ‘slipping through the net’;
Support informal networks such as food growing and exchanging programs that
act as an additional level of local social support;

Fund food literacy programs targeting parents and their children, with a focus on
food budgeting and skill building.

10.2.3.2 Practice recommendations

Deliver child-focused food literacy programs that focus on food growing,
cooking and tasting, to improve attitude towards and skills to prepare healthy
food;

Deliver parent-focused programs that provide quick, healthy recipe ideas.

10.2.3.3 Research recommendations
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Conduct quantitative research across WA to determine which FSD are
associated with FI;

Conduct guantitative research to determine the impact of FI on health outcomes;
Conduct a closer examination into the coping strategies parents/caregivers use
when food insecure;

Conduct qualitative research with children to understand their perspective of Fl

and how the eating environment may relate to FI.



10.2.4 Prevalence of food insecurity among regional and remote Western Australian

children (RQ 4)

Using the CFSSM (Connell et al., 2004), we found that one in five children in our
sample were FI. Primary concerns for children included that food would run out before
their family could afford to buy more or that their meals contained cheap foods. Socio-
demographic predictors of child FI in simple regression analyses included caregiver
educational attainment, number of household residents, SEIFA IRSD and family receipt
of government income support. After inclusion in multivariable analyses, receipt of
government income support and residing in a location classified as Medium SEIFA
IRSD significantly predicted child FI. To our knowledge, this paper contributes the first

published prevalence in Australia of child FI from a child’s perspective.

10.2.4.1 Policy recommendations

¢ Incorporate goals and strategies to reduce FI among WA communities into
existing health plans or policies. Where this is impractical, develop stand-alone
FS policies;

e Increase access to quality, affordable, nutritious food options for vulnerable
groups across regional and remote areas, such as through food subsidies;

e Ensure that social welfare policies provide adequate funds for people in need,
acting as a safety net, but also assist families out of poverty;

e Increase opportunities for regional and remote residents to gain meaningful local
employment;

e Invest in school and adult education and training to increase the chances of

regional and remote residents to gain employment.

10.2.4.2 Practice recommendations

o Deliver food literacy programs that focus on food budgeting, to provide
participants with the skills to purchase and prepare healthy meals on a budget;
e Offer these programs at a discounted rate or for free to ‘at risk’ groups;

o Deliver food literacy programs in accessible locations such as community hubs.

10.2.4.3 Research recommendations

e Improve monitoring of FI across Australia, particularly among children;

213



e Undertake research that examines FI from multiple perspectives including those
experiencing FI;
e Investigate how FI may impact children’s health behaviours and associated

outcomes.

10.2.5 Food security determinants that predict adequate fruit intake among regional and

remote Western Australian children (RQ 5)

This paper investigated the relationship between FSD and adequate fruit consumption
among regional and remote WA children, using simple and multivariable logistic
regression analyses. In simple regression analyses, fruit price and family access to
social support met inclusion criteria (p <0.20) for multivariable analysis. Unadjusted
and adjusted (for socio-demographic factors) models were created. In the unadjusted
model, children’s fruit intake was significantly predicted by the price of fruit. However,
after adjustment, price no longer remained significant. In the adjusted model, overall,

social support did not significantly predict children’s fruit intake.
10.2.5.1 Policy recommendations
e Subsidise the cost of fruit in regional and remote WA.

10.2.5.2 Research recommendations
e Conduct further research to determine the contribution of school programs to

children’s fruit intake.

10.2.6 Food security determinants that predict adequate vegetable consumption among

children in regional and remote Western Australia (RQ 5)

Underpinned by the Determinants of Food Security framework (Rychetnik et al., 2003),
this paper investigated the relationship between FSD and adequate vegetable
consumption among regional and remote WA children. After inclusion in simple
logistic regression analyses, factors that met inclusion criteria (p <0.20) for
multivariable analyses included vegetable price; promotion; quality; location of food
outlets; variety; household receipt of government income support; and transport to foot
outlets. Multivariable regression analyses controlled for caregiver age, caregiver gender,
caregiver educational attainment, child age, child gender, SEIFA IRSD and remoteness.
After adjustment for socio-demographic factors, adequate vegetable consumption

among children was predicted by consumption of a variety of vegetable types; caregiver
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recall of a vegetable promotional message/slogan; location of food outlets; and price.

Overall, number of vegetable types consumed by children in the past month (variety)

had the greatest influence on children’s vegetable consumption. To our knowledge, this

manuscript contributes the first examination in Australia of the association between a

suite of FSD and children’s vegetable consumption.

10.2.6.1 Policy recommendations

Government-funded reinstatement of the Go for 2&5® campaign, or a similar
campaign, that promotes specific action-based vegetable messages targeting
families;

Increase reliance on a local food supply, or vegetable subsidies, to assist with the
reduction of vegetable cost;

Consider supporting multiple food retail options for families to purchase
vegetables from. This may additionally include ‘edible landscapes’ or

community gardens to increase vegetable access.

10.2.6.2 Practice recommendations

Train food outlet managers/owners with the aim of improving purchasing,
storage, promotion and pricing of a range of vegetable types/forms (i.e. fresh,
frozen, tinned);

Promote consumption of a range of vegetable types (i.e. fresh, frozen, tinned) in
regional and remote WA, which may assist children to consume adequate
quantities;

Continue long-term promotion of specific vegetable messages using a range of
promotional strategies in food outlets (i.e. point-of-purchase) and in key

community settings where parents are engaged.

10.2.6.3 Research recommendations

Conduct further research to determine the contribution of school programs to

children’s vegetable intake.
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Table 22: Summary of policy, practice and research recommendations for each research question

RQ Policy Recommendations Practice Recommendations Research Recommendations
11 Cpntmue investment in school food 1.4 Deliver fam{ly-focused programs 1.7. Investigate the determinants of F&V
literacy programs; that emphasise parental involvement consumption from both child and parent
1. What are the 1.2 Invest in programs that are delivered and role modelling; p p

determinants of F&V
consumption among
regional and remote WA
children?

1.3

collaboratively between agencies
and focus on local priorities;
Increase support for food outlets to
implement healthy eating policies
and source produce from a local
food supply.

15

1.6

Design health promotion programs
that are linked to the national
curriculum;

Deliver child-focused programs that
have a focus on fun rather than
health.

perspectives;

Further investigate household provision of
F&V,

Further investigate school and agency
emergency food relief provision of F&V.

1.8.

1.9.

2. What quantities, varieties
and types of F&V do
children living in regional
and remote WA consume
and how do these compare
to the serves recommended
by the ADG?

2.1 Determine which factors lead to significantly
higher consumption of specific F&V types and
variety groups across WA;

Undertake region-by-region investigation of
F&V consumption;

Identify the setting that contributes the largest

amount of F&V to children’s diet, i.e. school.

2.2

2.3

3. What are the FSD among
regional and remote WA
children?

3.1

3.2

3.3

3.4

3.5

Increase support for local food
supply options;

Subsidise core food freight to
remote areas;

Facilitate an equitable distribution of
formal social support options across
WA and encourage partnerships
within and across the sector to
conduct activities such as poverty
screening;

Support informal social support
networks such as food growing and
exchanging programs;

Fund food literacy programs
targeting parents and their children,
with a focus on food budgeting and
skill building.

3.6

3.7

Deliver child-focused food literacy
programs that focus on food
growing, cooking and tasting, to
improve attitude towards and skills
to prepare healthy food;

Deliver parent-focused programs
that provide quick, healthy recipe
ideas.

3.8 Conduct quantitative research across WA to

determine which FSD are associated with FI;

Conduct quantitative research to determine the

impact of FI on health outcomes;

3.10Conduct a closer examination into the coping
strategies parents/caregivers use when food
insecure;

3.11Conduct qualitative research with children to
understand their perspective of FI and how the
eating environment may relate to FI.

3.9

4. What is the proportion of
children in regional and

4.1

Incorporate goals and strategies to
reduce FI among WA communities

4.6

Deliver food literacy programs that
focus on food budgeting, to provide

4.9 Improve monitoring of FI across Australia,
particularly among children;
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remote WA that are FI?

into existing health plans or policies.
Where this is impractical, develop
stand-alone FI policies;

participants with the skills to
purchase and prepare healthy meals
on a budget;

4.10Undertake research that examines FI from
multiple perspectives including those
experiencing FI;

4.2 Increase access to quality, 4.7 Offer these programs at a discounted  4.11 Investigate how FI may impact children’s
affordable, nutritious food options rate or for free to ‘at risk’ groups; health behaviours and associated outcomes.
for vulnerable groups across 4.8 Deliver food literacy programs in
regional and remote areas; accessible locations such as

4.3 Ensure that social welfare policies community hubs.
provide adequate funds for people in
need, acting as a safety net, but also
assist families out of poverty;

4.4 Increase opportunities for regional
and remote residents to gain
meaningful local employment;

4.5 Invest in school and adult education
and training to increase the chances
of regional and remote residents to
gain employment.

5.1 Subsidise the cost of fruit in regional 5.5 Train food outlet managers/owners
and remote WA,; with the aim of improving

5.2 Government-funded reinstatement of purchasing, storage, promotion and )

5. Are FSD related to F&V the Go for 2&5® campaign, or a pricing of a range of vegetable 5.8 Cond}m further research to determme' the
consumption and which similar campaign that promotes types; cogtr'lbutlon of school programs to children’s
determinant has the greatest specific action-based vegetable 5.6 Promote consumption of a range of fruit intake. .
influence on consumption messages targeting families; vegetable types; 5.9 Cond}lct further research to determlne' the
among children in regional 5.3 Increase reliance on a local food 5.7 Continue long-term promotion of contribution of school programs to children’s

and remote WA?

5.4

supply, or vegetable subsidies;
Consider supporting multiple food
retail options for families to
purchase vegetables from.

specific vegetable messages using a
range of promotional strategies in
food outlets (i.e. point-of-purchase)
and key community settings where
parents are engaged.

vegetable intake.
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Table 23: Matrix of recommendations that could be implemented by various agents and within a range of contexts

Agent type
Action Federal Non- Universities/ Professional/
State Government Local Government Government Research Advocacy
Government . C e .
Agencies institutions groups
1.1; 1.2; 1.3; 3.1; 1.1; 1.2; 1.3;3.1; 3.2; 3.3; 1.3;3.1;3.2;3.4;3.5;
Food policy or fundin 3.2;3.3;3.5;4.2; 3.4;35;4.1;4.2;4.3;,4.4, 4.1;42;4.4;4.5;4.8;
POTCYOr RGNS~ 43:44;45;51;  4.548;51;52;53;54;  5.1;53;54;55;5.6;
5.3;54,5.5;5.7 5.5;5.6;5.7 5.7
1.4;1.5;1.6;
Practice/delivery L4 267’ 1‘;’ 3565’ 3577’ 46; 5.5;5.7;5.8 ig’ i;’ 4512’ All that align
T S with mission,
2.6,5.7,5.8 objectives
1.3;3.4; 3.6; 172’3182":%’ ;13’ 92.'2; policies and
Promotion 1.3;5.6 1.3;3.6;5.2;5.6;5.7 1.3;53;52;,5.6;5.7 3.7;52;5.6; 3 1'0_’3 '1 1’. 4 9’ 4 1’0. position
5.7. T T statements of
4.11;5.8; 5.9 ou
17:1.8:1.9:2.1:2.2; group
Research 4.9;4.10 4.9;4.10 4.9;4.10;5.6 37‘1'? f i'gf i'?éﬁi?i_
5.8;5.9
Advocacy
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10.3 Study strengths

Study strengths and limitations have been incorporated into each manuscript included in
this Thesis with Publication. However, a number of strengths and limitations apply to
multiple manuscripts and thus are described further below.

10.3.1 State wide study

The inclusion of participants across WA regions and degrees of remoteness, according
to the ASGS RA (Australian Bureau of Statistics, 2014b), broadened the understanding
of issues across the state.

10.3.2 Under-researched subject

Currently, in Australia, FS is an under researched but important topic, particularly
amongst disadvantaged groups. To our knowledge, this study provides a starting point
for the investigation of Fl among children within Australia and answers the call of
previous research to further investigate the issue among children. The findings
generated from both qualitative and quantitative data streams has provided evidence for
advocacy activities and practitioners to develop tailored programs for specific target

groups.

10.3.3 Mixed-methods study design

Use of quantitative and qualitative data enabled an in-depth investigation into the study
topics. The qualitative data provided greater insight into the concepts, supporting the

guantitative data findings and contributing to a greater range of perspectives.

10.3.4 Use of established theories of health behaviour and conceptual models

Use of an Ecological Model of Health Behaviour within the qualitative data stream
facilitated understanding of complex issues across multiple levels of influence. This
allows both an individual and systems-based investigation of problems, which generates
more comprehensive strategies for solutions. Use of the Determinants of Food Security
framework (Rychetnik et al., 2003) for the FS component of this study facilitated an
understanding of theoretically-determined FSD. This provided established and targeted
research on the issue. Further, use of this framework for both qualitative and

guantitative data streams facilitated an in-depth investigation of the same topics.
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10.3.5 Diversity of participant perspectives

The quantitative data stream utilised a caregiver-child dyad, which facilitated the
examination of FS and F&V from child and adult perspectives. Within the qualitative
data stream, key informants from health worker, school/youth worker and food supply
worker groups provided a range of perspectives from people involved in children’s
F&V consumption and FS. For example, health workers facilitated community-based
nutrition education programs or worked in clinical settings discussing family meal
patterns; school/youth workers were teachers involved with school breakfast programs
or F&V provision in the schooling environment or youth centres; food supply workers
managed local food outlets or farmers’ markets. In addition, the inclusion of
participants from locations ranging in SEIFA IRSD (Australian Bureau of Statistics,

2013f) ensured that the issues were investigated across levels of disadvantage.

10.3.6 Use of a rich, thick description of qualitative data

Analyses of the qualitative data across the whole dataset enabled a broad understanding
of qualitative data, highlighting the complexities associated with both influences on
F&YV intake, as well as FSD.

10.4 Study limitations
10.4.1 Low response rate for quantitative data stream

School teachers noted the consent processes required for approval of this study as a
significant barrier to participation within the quantitative data stream. The response rate
in this data stream was lower than anticipated, which possibly limited the study’s ability
to compare findings between WA regions. Further, the study design included a
caregiver-child dyad, resulting in exclusion of a caregiver or child participant if their

caregiver/child counterpart did not consent and participate.
10.4.2 Non-random sampling

The use of only schools that were registered with Foodbank WA could have affected the
prevalence of FI in our sample in comparison with a random sample, if undertaken.
Schools were eligible to register for Foodbank WA if they had a Community Socio-
Educational Advantage (ICSEA) decile of 6-10 and/or students at risk of disadvantage
(Godrich, 2016a). The ICSEA value indicates the level of education advantage of a

school’s population in comparison to other schools (Australian Curriculum Assessment
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and Reporting Authority, 2015). Foodbank WA employed the PhD candidate during a
large proportion of the study period and travel across WA was a component of
employment. This facilitated face-to-face rapport-building strategies during recruitment.
Budgetary constraints meant that the same study design could not have been undertaken

if the majority of the travel to locations was not already occurring.
10.4.3 Non-representative sample

Significant differences existed between our sample and the WA population (p < 0.001)
in relation to the proportion of regional to remote residents, females, and caregivers
aged 25-74, children and people per household in this sample. While due consideration
was given to the sampling of participants, self-selection resulted in a non-representative

sample.

10.4.4 Cross-sectional study

The use of a cross-sectional study resulted in the inability to draw any causal

conclusions from this study.

10.4.5 Release of the new Australian Dietary Guidelines mid-study

This study commenced prior to the release of the new ADG in 2013. Therefore, one of
the vegetable serve size prompts, the potato, was provided based on the previous ADG
(2003) amount of 1 medium potato, as opposed to the new half a medium potato serve
size (National Health and Medical Research Council, 2013a). When further
investigation was undertaken, only a small proportion of our sample consumed potato in
the 24-hour FD (17%) and therefore any impact is believed to be minimal. Another
impact of the release of the new ADG was that this study did not collect information on
half-serves. The 2013 ADG classifies adequate vegetable intake for boys aged 12-13
years as 5.5 serves. Therefore, > 5 serves was considered adequate vegetable
consumption for boys within that age range in this study. This may have resulted in an

overestimation of adequate vegetable consumption for these participants (8.6%, n = 22).

10.4.6 Response and non-response bias

One school declined the invitation to participate due to the perception that FI was an
issue in their town and they did not want it to be highlighted. Therefore, this could have
affected the FI prevalence in our study. However comparisons between demographics of

participating schools and non-participating schools were not conducted.
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10.4.7 Lack of parent and child perspectives in qualitative data stream

Key informants were the chosen sample for the qualitative data stream, however parent
and child samples were not included due to time constraints and the possibility of social
desirability bias. It is believed that inclusion of these two additional samples would
have enabled triangulation of data on the same topic areas and therefore provided a

more detailed understanding of the issue from this range of perspectives.

10.4.8 Underreporting

Due to the sensitive nature of the topic of FI, one school chose not to ask their
participating students to complete the CFSSM component of our child survey, due to
concerns that children would not accurately report their FI. Among children at schools
that did complete the FI related questions, it is believed that underreporting possibly
occurred in both the child and caregiver surveys (quantitative data stream) due to the

sensitive nature of the questions. However, this is only speculative.

10.4.9 Self reported dietary intake and over reporting

While self-reported dietary intake is appropriate for children above 9 years of age, with
increasing reliability among children aged 10-12 years (Watson et al., n.d.), recordings
may be impacted due to the perceived healthiness of foods recorded, such as fruit and
vegetables. Therefore, the self-reported dietary intake by participants in this study may
have been influenced by social desirability, whereby participants reported higher
consumption of healthy foods (Agudo, 2005).
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10.5 Research Impact

Research impact is an important component of any study, and extends beyond the
contribution to academia. Table 24 below outlines the proposed contribution this study
may have on health and welfare, public policy, practitioners and services, based on the

recommendations arising from each manuscript included in this thesis.

Table 24: Anticipated research impact of this study

Type of research impact

Health and welfare

Public Policy

Practitioners and services

Potential
contributions to
advocacy to
address child FI,
through the
establishment of
child FI prevalence
in regional and
remote WA,

More evidence
provided by this
research to support
reinstatement of
effective public
health campaign.

Policy relating to
food access in
regional and remote
communities may be
improved through
increased use of
local food supply
options;

This research may
inform public policy
relating to
improvement of
income support.

Research Translation Reference Group
assists with the creation of relevant,
practical infographics for health
practitioners;

NGO sector and government health
workers may utilise research findings in
their health, social support and
advocacy practice;

Advocacy and consumer groups may
use research findings to inform their
work relating to certain advocacy focus
areas;

Quality of food outlet promotion and
stocking of healthy foods may improve.
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Table 25: Communication plan

Communication

Key messages to be communicated Target audience Potential outcomes method Timeline
Academic contribution
e  Contribution to a scarce
New evidence relating to . eB\ﬁl(:g?: ; l;rawlsee\’/idence base
children’s F&V consumption, Policymakers; with fut%re research Journal articles By December
FS, and the relationship between e  Academics. . ' 2017
F&V consumption and FSD. e Potential future research
partnerships or
collaboration.
¢ Knowledge sharing; * Chang_es to practice; .
o Calls to action Conference and workshop participants * E;)rtfnn;ﬂifg:uorf \F/’\;((a)s;ekr;:?;;)c;ns/ 2017
(policy/practice/research). collaboration.
Practice contribution
Interagency groups, for example:
Knowledae shari e Attendees of the Charitable Food Sector Community of
¢ n(_)(\j/v € g]s s artlhn_g Practice WA chapter forum (currently being planned); R h It
(evi ence. rom this e Attendees at the ‘Australia’s Charitable Food Sector * .esear(.: rt:-JSU S
research); - ). dissemination through
Calls to acti National Forum’; target aroun:
[ ) . . .
al’s to action WA Health Promoting Schools Association; get group; 2017

(policy/practice/research);

Potential for future

collaborations relating to

this research.

Public Health Association of Australia PHAA WA branch
committee meetings and seminars;

Australian Health Promotion Association WA branch
committee;

Connecting Early Years Networks.

Changes to practice;
Future research and
practice collaborations.

e  Guest speaking/
e  Presentations;
e Social media

Knowledge sharing (evidence

from this research);

Calls to action (practice).

Agency practitioners, for example:

WA Country Health Service Regional Dietitians; .
Foodbank WA,

Cancer Council WA,

Diabetes WA;

EON Foundation;

Tailored messages
according to type of
organisation and sector
they operate within.

(i.e. twitter);
e Infographics;
e  Vignettes.

As requested in
2017 and beyond
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WA School Canteen Association.

Community contribution

Sharing of research
findings/outcomes

DOE WA,

Parents;

Children;

School teachers;

School principals;

Other community members.

Increased understanding of
the issue;

Empowerment advocate
using information.

Report to DOE;
School
newsletter
inserts to
schools;

Any community 2017
presentations as
a result of
further funding;
Media
(traditional and
social).
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The following flyer showcases the research translation activity of presentations:

The 'Food Secure and Healthy
Children across Regional and
Remote Western Australia’' Study

Results-sharing 'recipe’

UNIVERSITY

EDITH COWAN

Sudy Qrerview

The 'Food Secure and Healthy Children across Regional and Remote Western Australia'
(WA) study aimed to identify how the multiple factors influencing food availability, food
access and food utilisation impact fruit and vegetable consumption among children living
in regional and remote WA.

@ Mxed- methods StUdy deSIQn In-depth interviews conducted

Pictorial surveys conducted Similar pictorial surveys with community health,

with children (9-13 years) in + conducted with caregivers school, youth and food supply
schools across regional and of those children. workers across regional and
remote WA. remote WA.

2\ Key Andings

A range of pivotal inequalities across WA were identified ™=

Access to an

affordable, A D

good quality Q - Social L (%{eal’gh
and healthy - support —wmm— education
food supply . opportunities

Dissemination of key findings

Study results will be shared through activities including infographics, vignettes and delivery
of presentations to key stakeholders and agencies working in regional and remote WA. All
activities are free of charge and include a range of topics.

N

Presentations available:

g

1. Using a socio-ecological perspective to understand
children's fruit and vegetable consumption;

2. Children's fruit and vegetable intake behaviours:
quantities, types, varieties consumed across regional and
remote WA;

3. Exploring the determinants of children's food
security across food availability, food access and
food utilisation dimensions;

To book a presentation in person or via

4. Prevalence and socio-demographic predictors of videoconference (regional/remote areas),
children's food security; contact:

. L. . Stephanie Godrich
5. Is there an association between food security Chﬁzf Investigator
determinants and children's fruit and vegetable intake? Email: s.godrich@ecu.edu.au

Figure 39: Results-sharing activities flyer
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10.6 Conclusion

Overall, this study highlighted key issues across regional and remote WA in relation to
availability, affordability and quality of a healthy food supply, as well as highlighting
critical gaps in access to formal social support and nutrition education opportunities.
This study makes a substantial contribution to the currently scarce evidence base and
provides a range of practical recommendations to improve the supply of healthy food,
social, nutrition education and health-related service provision across regional and
remote WA.

We found that regional and remote WA children’s FS, as well as their consumption of
F&V, were substantially impacted by their community’s food supply. Our quantitative
research highlighted that certain F&V types and varieties were consumed in
significantly different proportions between regional and remote children. Qualitative
findings suggested this was caused by inequitable availability and access to a variety of
affordable, good quality F&V. This critical impact of the food and nutrition system was
verified by our quantitative findings that demonstrated children’s vegetable
consumption was significantly associated with price, promotion, location of outlets and
variety. Key recommendations relating to improving FS and F&V consumption
included increased reliance on a local food supply and/or core food freight subsidies, as
well as multiple opportunities for families to purchase F&V (i.e. through several food
outlets and community gardens or edible landscapes). Healthy store policies, increasing
the range and promotion of vegetable types (i.e. fresh, frozen, tinned, dried, juice)
available to and within local food outlets and long-term, consistent promotion of
specific vegetable messages in-store and through other key community settings (i.e.
schools) were additional strategies recommended. Collectively, these are likely to
increase availability, quality and decrease the cost of healthy food across regional and

remote WA locations.

The importance of social support was highlighted by this study, in relation to both FS
and F&V intake among children. Inequitable availability of formal social support
options for families, such as access to emergency food relief, existed across WA. Key
informants suggested that schools largely filled this gap through emergency food
provision via breakfast and lunch programs. This reportedly not only improved FS but
also made a significant contribution to children’s F&V intake. This highlighted the

substantial contribution the school setting was considered to make to children’s FS and
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F&V, but also revealed the need for additional support for interventions implemented
outside of school settings. Other significant findings relating to formal social support
included that receipt of government income support significantly predicted child FI.
This was reinforced by our qualitative findings, which suggested low-income and
welfare-dependent families had increased difficulty providing a healthy diet for their
children. The important role of informal social support provided through families and
friends, such as “meal sharing”, was shown to mediate FI. Our study also reinforced
the potential for social community spaces, such as community gardens and kitchens, to
increase F&V consumption. Recommended windows for intervention in relation to
social support included: agencies working collaboratively to ensure equitable service
provision across WA, and the strengthening of informal FS options such as community-
driven food growing and trading groups and community gardens. In addition,
incorporating FS strategies into existing or new government public health plans and
ensuring income support assists families out of poverty were considered essential next

steps.

Access to nutrition education opportunities, to develop or reinforce nutrition
knowledge and cooking skills, was relevant to both F&V and FS study concepts.
Parental knowledge was found to vary considerably across regional and remote areas,
with peer-to-peer knowledge, recipe sharing and role modelling considered pertinent
factors by our qualitative research to improve children’s consumption of F&V. These
findings also suggested a prominent knowledge-action gap existed, whereby children
and their parents did not necessarily translate health knowledge into health-promoting
behaviours. Schools were acknowledged for their significant contribution towards
children’s nutrition knowledge and F&V intake. However, time constraints, fatigue and
a lack of interest or valuing of nutrition reduced the potential for important follow up
and consolidation of knowledge and skills in the home environment. Key practice
recommendations included experiential nutrition and cooking programs, aimed at
children and families, which focused on budgeting and contained a vital role modelling
component. These programs should focus on local community priorities, contain
curriculum linkages and be delivered collaboratively between service providers, to

increase message consistency.

This thesis has made a significant contribution to new knowledge in the under-
researched area of child FS, FSD, F&V consumption and the relationship between FSD
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and F&V consumption across regional and remote WA. Use of a mixed-methods
approach enabled a range of perspectives in which to examine the issues and determine
practical strategies for policy, practice and research utilising a combination of

downstream, midstream and upstream approaches.

Access to food is a basic human right (United Nations, 1948) and all Australians have
the right to expect to be FS (Public Health Association of Australia, 2012). Therefore,
actions taken to ensure all Australians are FS and have the opportunity to consume

adequate F&V for good health is vitally important. This is particularly imperative for

vulnerable groups such as children living in regional and remote areas.
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APPENDIX A - STUDY INSTRUMENTS

Child Survey
Student Survey
MName: Town ar Community:
Qla. Are you aboy or a girl? ro o ssezon ]: any C:cin

Qlb. How old are you?
Qlc. Including you, how many people live in your house?

01d. Are you Aboriginal andor Torres Strait Islander? e < cor 220 20y L. ves

D:‘Hu

02. Im your house do you have any of the following? (tick « sither ‘pes”ar g’ for 2och item)

YES HiD YES [Lge)
1 1

—= O 0O O O
& working refrigeratar Yes 35 ] Ltensils & coaking equipment Wieg M

=
- O O 1 Ol 0O
A waorking froeper Yes 5] h BHO g Hi
E 0. 0O - 0. O
A stovedoook top Yes Na A micrawave Wies Hix
- O O I O 0O
An oven Yes 5] & bench top g Hi
fae 0O O i O O
Runming water Yes 5] Cupboard or pantry g Hi

D: D Ooen fire or flowr drum stowe for

Electrcity Y Mo bush cooking

O3a. Write down all the types of fruit you can think of:

Wiy

N

O3b. ‘Write down all the types of vegetables you can think of:
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Q4. Please tick how often each of these things have happened to you. i

I ther Jast month ...

a). Did yau warry that food at hame would run oot belare your Tamily

RO oD Ry b0 DI BT cocoiicssiminmssimnnmaiminsmsiinssmssiosismsiasismsim s st aad st 45

). Did the Foaod thal youwr Tamily had run out and you didn"t have

). Did your meals onky include & lew kinds of cheap foods becsude paur

farmily was running out of money to buy 10od?

). Mo alben were yau nat kle to eat a balanced meal bacause vaur

{arrity didn't have ERaUER MOMEY ... s s s s

a]. Did you have ta eat less because yaur family didn't have enough

11, Has the cige of your mesls baen cut bacausa yaur Family didn™t hive

EORIEE MG REY PO B o imiimimimsimsinm s s s i s s s i s s s s

gl Oid you have o 2kip a meal because yaur lamily didn’L have encugh

Ry Far T T e e s

h). Were you hungry but dide't eat because yaur Family didn’t have

il- Did you ever not eat for the whole day because your Tamily didn"t

hawe enaugh money for food? ..

Q5a. How many serves of fruit do you usually eat each day? iz

{Tigk + one hax anliy)

D-:- | don't eat fruls D1 1 serve of frult or less cach day

D.‘ 2 serves of frul each day D: 3 serves of frult each day

D-‘ 4 zprves of frult or more cach day I:la. Don't ernow

a5k, How many serves of vegetables do you usually eat each
day? 21 (Tick « ans box anlyj

Aot Fomehimes  Mowver

@o. “Oo en
@n. “o o
@n. “o o
@n. “o o
@o. “Oo en
@n. “Oo o
@n. “Oo o
@o. “Oo o
@n. “Oo o

A srrar f frut rpoah | eedian pieor of
st or I amal piecen ar 1 oup = chooped

ar cannae frw't

Fouror: Madoooi Hra'th and’ BMrdicol
Arararsh Louecl

A semar af weppirat sgssll 9 oup roaked

D'i' | don't eat wegetables I:l1 1 serve of veggies or less cach day or 1 madiam potota o £ cap salod
5 Nanzesi Hrate ang M
D.‘ 2 serves of vepges sach day D: 1 serves of weggies each day = ——

D-‘ 4 seryes of vepges cach day D'.-Eu seryes of vepees each day

Dnbsrn‘ﬁ of weggles or mare each day I:lr D't kreow
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Q6a. How many days this week did you eat fruit? qrcc « coetoccny

Dx Once this weex

Dc‘ None

D: A fow days thes week

Dz Every day this week D4 Dot know

Q6b. How many days this week did you eat vegetables? o « corscwcniy

Dwa:c this week

Do None

D: A fow days thas woek

D: Every day this week Dn Don't know

Q7a. Please tick which type of fruit you ate in the last month. /1 v crser vor ar 5o 120 coes ter)

YES NO

£

0. 0O

Fresh Yes (o3
' 0. 0.
Frozen Yes No
—
9
- B 0.
Tinned Yeu e

YES NO

Oried

O O

0. 0

Juice Yeu

Q7b. Please tick which type of vegetables you ate in the last month. e v vener voeor vo s eacr

e,

YES NO

.

Fresh Yo

! 0. 0.
Frozen Yoz o
‘ D: D:
Tinned You e

Q8a. Do you like the taste of fruit?

Q8b. Do you like the taste of vegetables?

YES NO

DZ D..‘

e 3

Dried
0O 0.
Juice Yeou Nz

D:No
D:No

D: Yes
D: Yes
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O%a. ‘What health slogans or messages can you think of relating to “Fruit"?

O%b. “What health slogans or messages can you think of relating “Vegetables"?

010. ‘Why do you think you should eat fruit and vegetables?

11. Do you ever buy food for you and your family to eat?
Q ¥ ¥ ¥ ¥ ¥ O ves O e
If "-.ne_l;"' 2. How miany timies hase you b. Hoar much money did you spend on
done this in the last week? food the lzst time wou went 1o the
shops? ]

Q1. How does your family nermally get to the shop to buy fruit & vegetables?
Tiek = wither o’ or o foreach fhem)

YES HO YES e

A
X0 oo

Car i [ Alke
. L . 0. L
Biis - 4o | hawe no transpart ou Mo

"t D: I:I.' I:l: D'

Walk LD L T (Plamin wr i sbaove Ve

013. How long does it take your family to get to the shop where you usually buy your fruit
B vegetables? Minutes OF Heurs

014, In the last week, have you made a meal or smack for yourself ar family?

I:l: Yes I:l:l'-l-:

Qis. Iif you were hungry, who would you tell? L1 woone
EI! & fam Iy memiber [E.5. mum, auniy] D:‘ Zomeone at your school (B.R. Teacher]

I:I: & friend I:la Otner |please specifyd
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24-hour food diary

Food Diary -

Yourname..................

coveeeee Your School | Your Year......

What to do:

*  Eat ar drink what you
usually hewve

+  ¥ynte when, what, where,
how much

= Bring your Record Book
back tomarrow.

How to use this book

“ou hawe been given this book tooweite down everything that you eat and drink,

ncluding water, for the next 24 howurs. Specal pages are grovided for writing.
« o nat record salt, pepper, hers and spices.

*  HKeep this book with you at &ll times so that you can write down foods &nd
drinks when you have them.

« Donot change what you egl and dnnk becausa it is hard (o0 measure.

*  Use the instructions to help you measure and record.
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How to fill in your record

Use a black or blue pen or pencll when wriing down evarything that you eat and drink. You will need to fill in four columns.

Colummn 1: Time

« Every ime you hawve something to eaf or drink, write down
the time that you started.

= Write am for the moming and pm for the aftermoon or
night.

Column 2: Describing the food or drink you are eating

+  Start & new line for each food or drink but you may use
mare than one line to describe each one.

*  Wite the type and name of each food and drink.

*  Wite down the brand of the food.

«  CTheck the container or packe! for these details if you have
it. For example; Arnotts milk amowroot biscuit

*  [f the food was cookead. write down how it was cooked.
Far example; grilled

+  If the food had a coating, wiite down if it was coated with
flour, crumbs or batter.

* VAt down if tha fat on meat was eaten or not aaten.

* Wite down if the skin on chicken was eaten or not eaten

How to describe mixed dishes

Mixed dishes could be pizza, stew, soup, and things like
sandwichas.

*  [f the dish was a mix of several foods, nama the dish
and &ll of the ingrediants you can see in it or know are
there.

* You can write a recipe for mized foods on the back page
of this book by writing the name of the dish, the namas
and amaunts of each ingredient, and how it was cookad.

*  Forsandwiches and nalls write down the type of bread
and everything that it has in it

To sea how chicken stew and mashed potato are
descrined, see the exampls on page 4.
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Column 3; Source

+  Foreach food and drink, write where it was made, for
axample &t homa. To save space, use the following letters
instead of words,

H for Home;

F for friend's houss;

C far Canteen;

W for Wending Machine;
T for Takeaway or del;
0 for Other

Column 4: Amount eaten
+ Messure amaunts of food, drink or supplament sarved

using the special pictures in your CLASS PACK which
shiow the size of different portions.

+  %ou can write down how much the food weight for packest
foods, gg 25g packet of chips.

+ For a dish that is a mixture of saveral foods, just write
dawn the total amount eaten.

*  For meat and chicken, write down if the meat had the
bone or without bone and if it had fat on it or not.

If wou hawve leftovers:

*  If you do not eat all of the food or drink served, just write
down how much you &te.

«  Don't worry about left over cores or bones.

How to measure your food and drinks

+ I your food is cocked, measure it cooked, not raw.

«  Measure the food afier itis served - look at what's on
wour plate.
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24 Hour Food Record Office use only
1D sticker here.
ST , SSSUUU , YV O— Source codes

- H fo Home. Ffor iend's nouse

. for Canteen, Venaing Machine "
e e o RSAi EL T for Takeaway or daii: O for Other Sondwe 1 [
Use only blue or black pen or pencll
'Stated  Foflow the instructions for describing foods onpage 2 | See box | Follow (e msiructions on how 10 measwre 0ods on page 3

13 m».,< — p—

'm“—'im.&”ﬁﬁmm 3. Source 4. Amount eaten
1030cm  Uncle Toby's frult filled baor blusberry 97% fat € 117~
i _free 60g bor o i
1030am  Top water from school top | 0 | & mouthfuls
1230pm  Whelemeal bread (brond not hnown) | EXAMPLE  Jees 10cm x 10cm « lem (112 aaten)

1230pm  Caon cheddor chease grated H loyer (12 ecten)

1230pm  Mevdow Lea polyunsaturated margerine T w Thin serope (12 saten)
<I.I‘SM----“WMM¢IMW Y i 250m! corton
w2 e COBORR, — ORI s e SO

1230pm *Mommhchudﬂcnh,w" ] Iice ‘.

Crocher pocket mis NG | e
4 00pm Apple gr ean medium F I meadium ' ecten
630pm Chicken cossercle chicken meot with skin. peas. M feep -
carrofs onion e e T
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24 Hour Food Diary

Source codes

Ofica use only

H for Horme; 10 sticker hare.

F for friend's house;
Stari brne: Cay: Dabe € for Canteen;

W for Wending Machine; —————
Finish time Dy Date T for Takeaway or del; T

- O for Otner

Use only blue or black pen or pencil
Started Follow the insfructions for describing foods | See box | Follow the instructions an how lo measure
am#pm and drinks on page 2 above foads and drinks on page 3
1. Time | 2. Mame, type, brand, cooking method 3. Source | 4. Amount eaten
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Use only blue or black pen or pancil

Source code
H for Home;
C for Cantesn;

F for friend's houss;
W for Wending Machine;

T for Taksaway or d=li; O for Other

Starled Fallow o Insfrechzns for describing foods and dnnks Soo box | Follow o insfrechons or Fow lo moasure foods and dnnms
amfm s page 2 ahove o page 3
1. Time 2. Hame, type, brand, cocking method 3. Source | 4. Amount eaten
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Source code

H for Home; F for friend's house;
C for Cantesn; W for Vending Machine;
Use only blue or black pen or pancil T for Takeaway or celi  © for Gher
Started Faollow o insfruchons for describing foods and dnnks Soe box | Follow ko insfruchons an Fow lo moasure foods and dnanks
amiom on poge 2 mhowve on page 3
1. Time 2. Mama, type, brand, cocking methed 3. Source | 4. Amount eaten

Please answer this question.

‘Wae the amount of food and drink that you had yesterday sbout usual, less than usual or more than usuwal for that day of the waak?
Tick one box

1. Usyal
2. Less than ususl RSO e
3. More than usual =T -
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To record a recipe, gve the:

+ name of the dish

+ names &nd amounts of each
ingradient

* how it was cooked

Use this page for notes and recipes.
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Edith Cowan University

School of Exercise and Health Sciences

EDITH COWAMN

1. Martin, K., et al., Move and Munck Final Repors. Trends i plypsicel activity, mitritise and body size in Western Avwstralian children and
adolesconss: the Child and Adolescent Physical Activity ard Nurrition Survey (CAPANS). 2008, Premier's Physical Activity Taskforce:
Perth.
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Caregiver Survey

Caregiver Survey

Mame: o Town or Community you live in: _

Ola. Are you male or female? [Tick * one box eniyl L mate  [l:remate
Olb. How old are you?
Olc. Including you, how many adults live in your house?

01d. How many children live in your house?

Qle. Are you Aboriginal and/or Torres Strait Islander? (Tick + ane box anly) O.ves Dhine

Q2. Is there a supermarket or food store selling fruit and vegetables
in the town you live in? [Tick « one box saly) Ovee Ohimeo

O3a. Where do you mostly get your fruit and vegetables from? e « cor 2o coia

I:l: Supermarket in my town I:l 2 Emall groscery stare in mey town I:l'ukar:rrr:'-:-:: In anciher fowen
I:l-: Jush Tucker I:l s Hamee ar Commaunity Garden I:la. Other [olease specify)
O3b. If you buy fruit and 3c. How long
vegetablas from a shop, —_  km would it take you minutes
how far away is it? to get there?

4. How does your family normally get to the shop to buy fruit & vegetables?
fTick + eithar pes’ ar o’ far eoch row Bolow)

YES HO YES NO
K4 .-..;
I:l 1 D ] iy I:I: D :
Car Y5 ] Biue i Mo

D: D" | have no I:I! D:—

Sus Vs %o transport Yo Mo

D5 D" Other [Please D’ D"

Walk Yes %o write asove) ¥ex b ]
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05. Im your house do you have any of the following? [Tk « either ‘ves’ ar ‘g’ for each item|

¥ ES MLl TN i [0 ]
B3
Aoworking D: D.‘ . . L DI Dr
refrigaratar e o Utensils & cooking equipment Y Ho
E -
¥es Mo : .
Aowoarking freazer A BRD ¥er Mo
B oo e 0. O
A stayelcook op A microeyase weg M
= oo =
e Yies Mo D' D-‘
AN aven A bench top s Mo
P O O i
ﬂ Vs Mo D' D-‘
Running water Cuphoard o pantry ¥es Mo
D: I:I.' .
. T o Zoen fire or Mour drum stave D, D,
Ehccaricty lor bush caoking wieg Ho

O&a. What health slogans or messages can you think of relating to "Fruit"?

Oe&b. What health slogans or messages can you think of relating to “Vegetables"?

O7Fa. How many days this week did your child eat fruit? [ree « ane soe 2oy

I:I-: Hone DI Once this wees Di‘ & {ewe days this week D'u =very day this seck I:I Dot srsow

OFb. How many days this week did your child eat vegetables? e « one aze 2oy

EI': HNirnie EII Dmic thiz weex D?Fl fewr days this week D1 Ewery day this week Di Dot ko
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Q8. Please indicate your level of agreement with the following guestions:

[Tick « one box per row)

In the lest moeth ...
a). Crime imomy commun®y makes it harder far me te
L e«

kb]. Fresh frutts are anallable vy commaunity (1) e ee..o.
Cl. Fresh wegefables are avallable in mey comamunity (3]

d] Canned frults are awallable inoey community (1 ...

€| Camned vegetables are avaiakle inmy communfy..—.

fl. Transpostation problems make heakhy eating hard

L Tl
gl 'wauld =at mare fruks if they didn't go bad =0 often
1
nil. | would eat mone vegetables if they didn't go bad =a

J. People in my communiiy neyer g0 DUngry (10 . eeeeee

0. There are encugh Facd stores In my communiby (1)

). The cast of kealtty eating s hoghesr Inmy
community tham other placss (1] e oo

1. The food 2vallable in my community Is =2fe to eat

m}. | woould eat healthier food If the community stores
affered mare healthy optons (0] e e .

nl. | don't know hoee towse fnait Inmeals.e e
al. | dan't know horey To use vegetaoles in mealks.......
al. My children don't e the taste of frulf... ..

ql. My chilldren don't lae the taste of vegetables ...

Linsuine

L
= 1
Ty
— 1
!.!
- 1
L
= 1
Ty
= 1
L
= 1
!.!

Ty
= 1
Ty
— 1
Ty
= 1
L
= 1
L
== 1

Strongly
disggree

Q8a. In the last 12 months, were there any times that you ran out of food and couldn’t

afford to buy more?¥ o (Tick « one box saiy

I:l: 1We ran out of food and had mo money to by mare I:lr 1We did reot nan ouwt of food I:l: Dot knicrs

QO3b. If you ticked that you 'ran cut of food and had no money to buy more’ to O8a, how
often do you run out of food before the end of the manth? 1) /Tick « one box anly)

I:lc I do net man o e food

I:l:l Mot of the time

D: Zeidam

I:lq Almost 2 ways

D ? Sometimes
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31d. Please indicate whether the following statements were often true, sometimes true or
never trus far your house in the last 12 manths ) /Tick « one box per row)

oftan Somatime Never Dot
Trite True True know

The focd wee oougnt didn't last, and we ddn't have money to ¥ Ry
@0 =0 0. @O

REL MIENE e
O eO 200

0O11a. In the last 30 days, did you or other adults in your hausehold ever cut the size of your
meals or skip meals because there wasn't enough money for food? =) [Tick + one box aniy)

K
[

We cowldn’t afford to eat balanced mieals ..

D: Yes (0 TOQUESTION 11h) D? Mo /G0 7O GUESTMN 22] D 3 Caon't K

G1ib. If you answered “yes' to guestion 11a, how often did this happen?

LETE I:l:l:lun'l. kricey

Q1. Please tick the answer most true for your household over the last 12 months .«
iTick + e har per row)

YES MO DON'T KHCW
nthe last 12 months, did you ever et less than you felt you should because
there wasn't enough money for food ® ... D: I:l-‘ D:I

ntne kst 12 months, were vow eser hangry but didn® eat because there wasnt

Eo T T iy T T T [l e D D DJ

In the ipece pravided below, please write in the name of your chitd, [ mare then one of your
children hot brought o survey home, plegse answer [he guestions sbowt the child whose birthd oy is
closes) o [oday's dole. Childs rome

0O13a. How many serves of fruit does your child usually eat each

day? = (Tick  one bax aniy)
A yerwr of ot egsaly | reeelives plene af

I:In: My child doesn’t et frult I:l'. 1 serve af fruft ar less each day fruait ar dumallpiesen or § o of chepprd
arpaeesr Lk
D.‘ 2 serves of frui each day D:I 3 serves of frut eacn day

Jowrce: Madionol eafith and drdecoi

D D Arapzroh Courel
& & serves of frult or more each day 5 Dion™t know

013b. How many serves of vegetables does your child usually eat
each day? = (Tick « one box aniy)

A nreve rguall N cup sooked ar
I:I: Ky child doosmi’t eak vegetables D: 1 serve of veggles or less each day ::fff,mm:r:;pmw =
I:I.' 2 serves of vepgies cach day I:I: 3 serves of vepeies cach day Souscr: Mavonal Wea'th and Medesi

Arapzroh Courell

I:I-' q serves of vepges each day I:Ir.-h serves of weggies each day

I:I-:--\':-.'.rn'e.'. of vegples or mare cach day I:l.' Dot ereaw
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014a. Please tick which type of fruit your child ate in the last month. rmos < e 08 e pack item)

_ YES G L] YES ND
h O O ’H 0. O.
Fresh o g Dried L LE

#0 O0 o

Tinmed ¥au

014b, Mease tick which type of vegetables your child ate in the last month. M « e 08 ne fo

— YES MO YES NG
™™ oo 4 oo
= ® oo
» oo

Qi5. If you were finding it difficult to feed your family, who would you tell?

EI: Mo One EII & family member (e.g. mum, aunity) D:‘ Somecne ot your child's sohacl [E.g. teachiar)

D: A friend D4 Other [olease specifyl

016. Please tick the box which shows your highest level of education:

I:l: | completed primary schoo I:lrl completed nign sChoo
I:l'u completed an 2pprenticeship or iploma I:l: completed a Univers ity degree
I:l'. | completed a post-graduate unnersity degree I:ls | Don't knioe

017. Please tick one box below abowt your employment status:

I:l:l am mot i the fobowr foroe I:l: | am a Vo heer
D:‘ I am employed in Fart Time work D'l T emokayed InF TIme Wwore
018. Do yvou receive Government financial assistance, for example .+

1 7ES
Centrelink?

D."".J
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Hendrickson, [, C. Smith, anc N_ Eikenberry, Fruit and vegeiahie access in four fowinosme food
deserts comrmuritiey i Mirnevata. Agriculture and Human Valoes, 2006, 23035 p. 371383,
Yclennan, W and A. Podger, Mariomal Mictrition Survey Selected Fightighes Australio P695, 15405,
Ausiralion Burean of Statistics: Canberm.

Palmer-Eeenan, [1, et al, Meavures of Food fmeecwnieSecuwriiy. Jourmal of Motrmbon Edwoadior,
2000, 33 1) p. S45.558.

Blemberg 5.1, et al., The effectiveness af g skar form o the Flowsekald Food Secueriny Scale
American Journal of Public Health, 1998, B9[] p. 12311234,

Marmin, K., =t al.,, Move ang Munck Fingl Reporr. Trerdy in plipsical aeivigy, morition and body size
ir Western Awstralian childrer and adalescerts: the Child and Adelescent Physical Acrivity and
Nutririar Survey fCAPANE]. 2008, Premier's Physical Aciivity Taskforoe: Perib.
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Key Informant Interviews — Semi Structured Interview Guide

Question 1: Tell me what it has been like for you, working in regional and remote WA?

Question 2: Tell me a bit about the communities you work/live in — what is the food
situation like?

Question 3: What key issues associated with food insecurity exist in these
communities?

Prompt: What can you tell me about location of food outlets?
Prompt: Tell be a bit about food availability in outlets

Prompt: What information can you give me about food price?
Prompt: Can you talk about food quality?

Prompt: What information can you say about variety available?
Prompt: What about promotion of food?

Prompt: How about financial resources of local residents?

Prompt: What can you tell me about distance and transport to shops?
Prompt: What about knowledge, skills and food preferences?
Prompt: How are food storage facilities?

Prompt: What are people’s preparation and cooking facilities like?
Prompt: How about time and mobility to access food?

Prompt: Can you talk a bit around social support?

Question 4: What are your thoughts around the amount of fruit and veg kids are eating
in the areas you live/work in?

Question 5: What about the types?
Question 6: What about the quality?

Question 7: What types of things make it hard for children to eat fruit and veg in the
areas you live/work in?

Question 8: What makes it easier for kids to eat fruit and veg?

Question 9: How can we make fruit and veg more appealing?
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Question 10: What sorts of strategies do you think would work to increase fruit and
veg consumption?

Question 11: What successful strategies have you seen in regional and remote WA?

Question 12: What do you think are the biggest motivators for fruit and veg
consumption among kids?

Question 13: How do you think kids feel about the consequences of low fruit and veg
consumption?

Question 14: Is there anyone else you suggest | contact to interview?
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APPENDIX B - STUDY APPROVALS

ECU HREC approval

Research Ethics <research.ethics@ecu.edu.au> & 5 Replyall |v
Tue 18,70, 11:02 AM

Stephanie GODRICH

I You forwarded this message on 18/10/2016 11:04 AM

Hi Stephanie

Project 8635 - A Cross-Sectional 5tudy to Measure and Describe the Association Between Fruit and Vegetable
Consumption and Food Security Determinants of children (9-13 years) Living in Regional and Remote Western
Australia

Thank you for letting us know about the proposed changes to your project. As the changes do not raise any further
ethical implications, | am happy to grant approval for the changes on behalf of the Ethics Committee.

An extension of ethics approval until 31 December 2017 has also been granted.

Regards
Kim

Kim Gifkins, Senior Research Ethics Advisor, Office of Research & Innovation, Edith Cowan University, 270 Joondalup Drive,
Joondalup, WA 6027

Email: [research.ethics(@ecu.cdu.au|research.ethics@ecuedu.au Tel: +61 08 6304 2170 | Fax: +61 08 6304 5044 | CRICOS [IPC
002796
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HUMAN RESEARCH ETHICS COMMITTEE
Far all gueries, gleass coptact:

Research Ethics Officer

Edith Ciowan Uniwversity

270 loondalup Drive

EDITII COWAN

JOOMDALUP WA 6027
Fhone: B304 2170 CFFICE OF RESEARCH
Fax: B304 5044 AND IMNOYATION
E-maik  research.athics@ecu.edu.ay 270 Joondsluy Drive,
Jooncalug
Weestem Astaia 027
13 February 2015 ;:;ru-;.-lrecul:: 3-:::: 1257
CRICOE D098
M= Stephanie Godrich AE 54 1 485 31
Faculty of Health, Engineering and Science
JOOMDALUP CAMPLIS
Dear Stephanie
EXTENSION OF ETHICS APPROVAL
Project Code: 8635
| A Cross-Sectional Survey to Describe and Measure the Association Between Fruit and
Project Title: Vegetable Consumption and Food Security Determinants of children (3-13 years) Living in

| Regional and Remote Western Australia
Chief Investigator: Ms Stephanie Godrich

Approval Dates: From: 27 Movember 2012 To: 30 June 2016

Funding Source: Healthway Health Promoticn Research Training Scholarship
Ethics approval was initially granted from 27 November 2012 to 30 June 2015.

This letter is to confirm that an extension of ethics approval until 30 June 2016 was granted by the ECU Human
Research Ethics Committee.

We wish you success with this research project.

Yours sincerely

Kim Gifkins
RESEARCH ETHICS OFFICER
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Department of Education WA Pilot Study Approval

Government of Western Australia

Department of Education Your rof -
O ret D130222212
Enquiries -
Ms Stephanie Godrich
214 Wesley St

BALCATTA WA 6021

Dear Ms Gedrich

Thank you for your request received 26 April 2013 to extend the piiot of your research
project, A Cross-Sectional Survey to Describe and Measure the Association Between Frui
and Vegetable Consumption and Food Security Determinants of Children (9-13 years) Living
in Regional and Remote Western Australia to the main phase of your research.

As all of the conditions specified in the approval for your pilot study have been met, | give
permission for you to approach site managers to invite their participation in your main study
as outlined in your application. It is a condition of approval, however, that upon conclusion
the resulls of this study are forwarded to the Depariment at the email address below.

Consistent with Depariment policy, participation in your research project will be the decision
of the schools invited to participate, individual staff members, the children in those schools
and their parents. A copy of this letter must be provided to site managers when requesting
their participation in the research. Researchers are required to sign a confidential
declaration and provide a current Working with Children Check upon arrival at the
Department of Education site.

Responsibility for quality control of ethics and methodology of the proposed research resides
with the institution supervising the research. The Department notes a copy of a lelter
confirming that you have received ethical approval of your research protocol from the Edith
Cowan University Human Research Ethics Committee.

Any proposed changes to the research project will need to be submitted for Depariment
approval prior to implementation.

Pleaae oontact Ms Joanna Devemux Research and Evaluation Oﬂioar on (G!) 0264 5512

Very best wishes for the successful completion of your project.

Yours sincerely

\G‘VIN MORRIS
A/DIRECTOR
EVALUATION AND ACCOUNTABILITY

2 May 2013

151 Royal Street, East Porth Western Australia 6004



Department of Education WA Approval

Government of Western Australia

Department of Education Your ref
Our rof D130111216
Enquiries
Ms Stephanie Godrich
Unit 2
4 Wesley Street

BALCATTA WA 6021

Dear Ms Godrich

Thank you for your completed application received 68 December 2012 to conduct research
on Department of Education sites.

The focus and outcomes of your research project, A Cross-Sectional Survey to Describe and
Measure the Association Belween Fruit and Vegetable Consumption and Food Securily
Determinants of Children (8-13 years) Living in Regional and Remote Western Australia, are
of interest to the Department. | give permission for you to approach site managers fo invite
their participation in the pilot stage of your project, as cutlined in your application. Itisa
condition of approval that you forward to the Department, to the email address below, a
summary report and any amendments o your research materials upon conclusion of the
pilot. These documents must be submitted to the Department before approval for the main
study can be granted.

Consistent with Depariment policy, participation in your pilot study will be the decision of the
schools invited to participate, individual staff members, the children in those schools and
their parents. A copy of this letter must be provided to site managers whean requesting their
participation in the research. Researchers are required to sign a confidential declaration and
provide a current Working with Children Check upon arrival at Department of Education
sites.

Responsibility for quality control of ethics and methedology of the proposed research resides
with the institution supervising the research. The Department notes a copy of a letter
confirming that you have received ethical approval of your research protecol from the Edith
Cowan University Human Research Ethics Committee.

Any proposed changes to the research project will need to be submitied for Department
approval prior to implementation.

Please contact Ms Joanna Deveneux, Researd\ and Evaluatvon Assistant, on
(08) 9264 5512 or researchand Qe

Very best wishes for the successful completion of your project.
Yours sincerelv

ALAN DODSON
DIRECTOR
EVALUATION AND ACCOUNTABILITY

18 March 2013 151 Royal Sweet, Ezst Parth Western Australis 5004
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Catholic Education WA Approval

ok

El
1
XMy 2008 CATHOLIC EDUCATION
WESTERN AUSTRALIA
EXECUTIVE DERECTOR OF CANWOLE, St snom
Mrs Stephanie Godrich
c/o Dr Amanda Devine
Edith Cowan University
School of Exercise and Health Sciences
270 Joondalup Drive

JOONDALUP WA 6027

Dear Mrs Godrich

RE: A CROSS-SECTIONAL SURVEY TO DESCRIBE AND MEASURE THE ASSOCIATION
BETWEEN FRUIT AND VEGETABLE CONSUMPTION AND FOOD SECURITY
DETERMINANTS OF CHILDREN (9-13 YEARS) LIVING IN REGIONAL AND REMOTE
WESTERN AUSTRALIA

Thank you for your completed application received 11 May 2015, whereby the aim of this
research is to examine fruit and vegetable consumption of 9-13 year old children in regional and
remote WA, in relation lo food insecurity.

| give in principle support for the selected Catholic school in Westem Australia 1o participate in this
valuable study. However, consistent with Catholic Education Westem Australia (CEWA) poiicy,
participation in your research project will be the decision of the individual principal and staff
mambers. A copy of this lefter must be provided to principals when requesting their participation in
the research.

Responsibility for quality control of ethics and methodology of the proposed research resides with
the institution supervising the research. The CEWA notes that Edith Cowan University Human
Research Ethics Committea has granted permission for the duralion of this research project unti
30 June 2016 (Project Code: 8635).

Any changes to the proposed methodology will need 1o be submitted for CEWA approval prior to

implementation. The focus and outcomes of your research project are of inlerest to CEWA. It is
therefore a condition of approval that the research findings of this study are forwarded to CEWA.

Further enquiries may be directed to Jane Gostelow at gostelow jane@ceo wa eduay or (08)
63805118,

I wish you all the best with your research.

Yours sincersly




Kimberley Aboriginal Health Planning Forum (Research Subcommittee) Approval
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APPENDIX C - INFORMATION LETTERS AND CONSENT
FORMS

Principal information letter

Edith Cowan University

School of Exercise and Health Sciences

UNINERSITY

EDTTH COWAN

Principal Invitation Letter
Daar

RE: A Cross-Sectional Study o Measure and Describe the Associotion between Fruit and Vegetable Consumption and
Food Fecurity Determinants of children (9-13 years| Living in Regionol and Remote Western Australio

by name is Stephanie Gadrich and | would Iike to invite your schoal to participate in a research project which
aims to look at the relationship between fruit and vegetable consum ption and food security among 9-13 year
old children. The project is being conducted as part of my Post Graduate Aesearch at Edith Cowan University.
The study will focus on regional and remote WA,

What are the anticipated project outcomes?

*  An understanding of the food habits of 9-13 year olds, as well as barriers and enablers to healthy eating
with a focus on fruit and vegetables.

*  Anestimate of food insecurty prevalence among the sample, as reported by the children and their
caregivers.

*  Allinformation collected in this study will contribute to my Post Graduate Research and publication
purpases. Aesults will contribute towards evidence for future interventions and policy decisions around
food security and nutrition education, and contribute to knowledge and strategies to increase the
prevalence of healthy eating in regional and remote WA,

What is required of our school?
The methodology will include self-completed surveys by children aged 9-13 years of age. We will ask for your
help in the following areas:

*  Class teachers will be asked to distribute a take home package [including project information sheet,
caregiver/child consent form, and caregiver survey] to the children in their class. Class teachers will be
asked to remind the students about the survey during the consent form return period (1 week).

*  Class teachers will be asked to collect the returned consent forms and completed caregiver surveys.

* (Class teachers will be asked to distribute a student survey to complete in class, which is anticdpated to
take 20 minutes to complete.

*  Students will be asked to complete a diary of all the food they eat for 24-hours (1day).

* Teachers are to collect these once finished and hand into administration.

* The school administration will be asked to post the envelopes of completed student, caregiver surveys
and 24-hour food diaries to the researcher, in pre-paid satchels paid by ECLL

What will the benefits be for our school?

*  Your school will receive an aggregated summary of project results.

*  Your class teachers invalved will be provided with an educational fruit and vegetable book as a thank
you for their time and effort.

*  Your school will go into a study-wide draw to receive a school garden kit containing seed packets and
educational resources, to promote healthy eating.

* Particpating students will go into a draw to win a healthy eating fun pack.

*  Partidpating caregivers receive a healthy cook book.

Is participation voluntary?

Participation by all participants, including the school, teachers, students and parents is voluntary. Participants
cam withdraw from the study at any time without any conseguences. If a decision by any participant is made to
withdraw from the study, any information collected before the decision to withdraw will be destroyed by
shredding of paper copies and deletion of electronic copies.

Is the research approved?

School of Exercise and Health Sciences Telaphone: +61 134 328 Fax: 481 6304 5991 Wab: www.ecu.edu.au
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The research has been approved by Edith Cowan University Human Research Ethics Committee [praject number
8635) and has met the policy requirements of the Department of Education WA as indicated in the attached
letter.

15 confidentiolity assured?

The identity of participants and the school will not be disclosed at any time, except in circumstances that
require reporting under the Department of Education WA Child Protection policy, or where the research team is
legally required to disclose that information. Participant privacy, and the confidentiality of information disclozed
by participants, is assured at all other times.

Do all members of the research team who will be hoving contact with children have their Working with
Children Check?

Yes. Under the Working with Children {Criminal Record Checkingh Act 2004, people undertaking work in
Western Australia that invelves contact with children must undergo a Working with Children Check. The
researcher will present their Waorking with Children Check card upon entry onto the school site.

What will the results be used for?

The data will e used only for this project [Stephanie Godrich’s Post Graduate Research including thesis, journal
publications, conference publications etc), and will not be used in any extended or future research without first
obtaining explicit written consent from participants.

Safequard

Although unlikely, there is possibility that a small number of participants could find some of the guestions
aground food insecurity upsetting. A safeguard is the provision of a list of social and food relief services in the
region of residence in the caregiver packs.

Who do | contact {f | wish to discuss the project further?

If wou would like to talk about any aspect of this study please contact me on the number provided below or my
superyvisor., If you wish to speak with a Research Ethics Officer from Edith Cowan University, telephone [08)
B304 2170 or research.ethicsi@ecu.edu.au and quote project number 8635,

To explore the opportunity to be involved in this innovative research project | will contact you over the
following week.

Kind regards,

e
Stephanie Godrich Frimary Supervisor:
PhO Student, ECU AfProf Amanda Devine
T: 0417 510 186 Fhone: 6304 5527 or Email:
E: sgodrich@our.ecu.edu.au a.devine@ecu.adu.au

School of Exercise and Health Sciences Telephone: +61 134 328 Fax: +61 6304 5391 Web: www.ecu.edu.au
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Consent Form

* | have read and understood the infermation letter about the project, or have had it explained
tome in language | understand.

* | have been provided with the invitation to ask any questions | may have had, and if | have
asked any questions, | am satisfied with the answers | received.

* | understand that participation by students of our school in the preject is entirely voluntarily.

* | am willing for students and teachers of our school to become invelved in the project, as
described.

* | understand the school, students, caregivers and teachers at our school are able to withdraw
their participation at any time without affecting their relationship with this school,

* | gonsent wo research data gathered for this study to be used for the purpose of Stephanie

Godrich’s Post Graduate Research or other related reports and publications, provided my name
and the names of my students and any other identifying information s removed,

Mame of School (printed):

Mame of Principal (printed)

Signature of Site
Manager,/Principal: Date: [ f

Mame and email of selected teacher of dass 1.
Mame and email of selected teacher of class 2:
Marme and email of selected teacher of class 3.
Mame and email of selected teacher of dass 4.

Schoal of Exarcise and Health Scisnces Talephona: +81 134 328 Fax: +61 B304 5981 Wab: wansr.acu.sdu.au

261

UNMIVERSITY



AESTRALIA

Edith Cowan University

School of Exercise and Health Sciences

UNIVERSITY

EDTTH COWAN

Study Process
We are hoping to work with students aged between 9 and 13 years. The study timeline is as follows:

1. Class selection
*  Principal to invite up to four classes containing students aged between 9 and 13 years old to
join the study.
*  Duration of task: 10 minutes.

2. Distribution of Consent Forms

* A shert teacher bBriefing will be conducted where possible, Teachers will be provided with an
information pack (containing forms, OVD and information)

*  Duration of task: 5 minutes

*  Where possible, | will discuss the study with the classes. The teacher will distribute a study
pack containing caregiverfchild information letters, consent form and caregiver survey, which
caregivers will be asked to complete at home and return in the sealable envelope with their
child to teacher.

*  Duration of task: 5 minutes

3. Reminder to bring back forms:
*  Class teachers remind students 2 days later to talk about the study with their caregivers and to
bring back consent forms and completed caregiver surveys within one week.
*  Duration of task: 5 minutes,

4. Collection ef consent forms

*  Students are to return their consent envelope to class teachers by the nominated date.

*  Teachers are asked to collect this envelope from the students, place them into the Class
Envelope # 1, caregiver survey/consent, check the consent for the child has been ticked on the
frent of the envelope, and tick next to their name on the class list that they can participate.

*  Duration of task: 10 minutes,

5. Completion of student survey in class
Distributicn of in-class child survey:
*  Class teachers will be asked to distribute a survey to their students, They survey s to be
completed in cass.
*  Duration of task: 20 minutes
*  Given the patentially sensitive nature of the topic, and the assurances of confidentiality we
hawve provided to caregivers, we ask that you don’t probe students for answers. If they ask you
to explain a question feel free to explain it, but please refrain from asking them to provide
information about their specific situation. It is important that students can answer the
guestions in a private manner from students and teachers hearing their answers,
*  Onoe students have completed their surveys, teachers are to collect the sealed surveys, placing
them into the big class envelope labelled Class Envelope # 2, child survey provided in the
teacher pack.

School of Exarcise and Health Sciences Telaphone: +61 134 328 Fax: +61 B304 5391 Wab: wwiw.ecu.edu.al
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6. 24-hour food diary
Playing of the 24-Hour diary OVD and distribution of the 24 hour diaries:
*  Teachers to distribute the 24 hour food diaries provided in the teacher pack for completion by
students over the following 24 howrs.
=  Teachers asked to play the short food record DVD to demonstrate how to fill in a feod diary.
*  Ower the next 24 hours, students to fill in all food eaten over next 24 hours, If students have
difficulty completing the food diary, please assist them by directing them to the food pictures
guide within their diary to assess the serve size consurmed.
= The next day, the students will (hepefully) bring back their 24 heur diary.
*  Teachers to collect all diaries and place therm into the Class Envelope # 3, food diares, which
will be sealed by the teacher.
*  Duration of task: 10 minutes.

7. Pocking of envelopes/post packs and postage (Teacher and Adminfstrative Staff instructions)
Each of the participating classes has their own set of envelopes. Please see below for instructions of
what is to be placed inte respective envelopes:

UNIVERSITY

Class Envelope # 1: Place signed consent form envelopes (with caregiver surveys inside) here.

Class Envelope # 2: Place completed student surveys in here.

Class Envelope # 2: Place completed food diaries in here.

Master Post Pack: kept at school administration and will be addressed and reply paid. Envelopes 1-3
need to all be placed inside the Master Past Pack. Pack to be sent to Researcher by administration
staff.

Duration of task: 5 minutes,

Total school investment in study: 70 minutes

Schoaol of Exercise and Health Sciences Telephona: +81 134 328 Fax: +61 6304 5991 Wab: www.scu.edu.au
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Teacher Information Sheet
Dear Teacher

RE: A Cross-Sectionol Study to Messure ond Describe the Association between Frulit ond Vegetoble Consamption
erd Food Security Determinants of children (9-13 years) Living in Regiorel erd Remote Western Australio

By marme is Stephanie Godrich and | would like 1o irvite youwr class Lo participate in a research project which aims to
looi at the relationship betwean fruit ard vegetable consumption and food security among 9-13 year old children.
The project is being conducted as part of my Post Graduate Research at Egith Cowan University and will Tocus on
regional and rermote WA,

WHhet are the anticipated praject auteomes?

* A understangicg af the food habits of 3-13 year obds as well as barriers ard enablers 1o healthy eating with
focus an fruit and vegetables,

* Anestimate of foog insecurity prevalence among the sample, as reported by the children and thair
caregivers.

* Allinformation eallectad in this study will cantribute towards my Post Graduate Research used for
publication and thesis purposes, Results will also contribute towards evidence to obtain Tunding for future
intervartions arourd Tood security and nutrition education, specifically tailored Tor regioral ard remote WA,

* Risintanded that the lirdings of this study will be rrade into a report detailing key barriers arg anablers to
fruit are vegetable cansumptlion in regional and remate WA, and the impact of foog insacurity n
consurrption. This report may Be ircorporated irto the eviderca base utilised by Foadbark Wh anc other
health arganisations 1o support future funding to develop tailored cormmurity based beallk promotion
pragrams,

WHheL is required of our class?
The study will include self-completad surveys by children aged 9-13 years of age and a 24-hour Tood diary. We will
ask far your help e the followirg areas:
*  Reminder of Obtaining Caregiver Consent
+ Collection of Caregiver Consent and Survey
*  Distribution of ane in-class Chile Survey
* Playirg of @ short 24-Hour diary DVD and distribution of the 24 baur giaries for studants te 1l in,
Please fird a detailec timaline of school reguiresrents on page 3,

Sofeguards for porticipants:

Although urlikely, there is 8 small possibility that some participants may lind sorme of the quastions around fooc
insecurily upsetting. A saleguard is the provision of a [t of food relie? ard other commurily services in the region of
residence in the caregiver packs.

Whet will the benefits be for our school?

® Your school will receie aggregar.eﬂ P ng i & Sum mary booklet.

* Ag & class teacher involved, you will be provided with an educatioral fruit ard vegetable book as a thank you
for yaur time and eMfart,

* Four school will goinbe the stuey craw Lo receve & school garder kit containing seed packels arc
epucational respurces, Lo promole |'IE3|'|.|'I'|' EH[iI‘I,E.

*  Participating students will go into a schoal draw Lo win a healthy sating fun pack.

® Panitipating tar&gi-.nErs. will @ach receive & cook baok.

Whet will happen to the information coflected?

The data will be used anly for this praject (Stepharie Godrich’s Post Graduate Research including thesis, journal
publicatiors, conference publications etcl, and will not be used in ary extended or Tuture research without first
albitairirg explicit writter consent from participants.

School of Exercise and Health Sciences  Telephone: +81 134 328 Fax: +61 6304 5801 Web: wew.ecuedu.au
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Is eonfidentiality aisured?

The idlEl‘l!iL',‘ ol participants and the schaal will nat be gdisdased at any lime, @xcept in Sircumstances that reguire
regorti ng under the Deparimeant of Education 'Wesiern Australia Protection |:|I'_'I|i€','_. or whara the resaanch team is
legall-,r required to disclase that infarmation. Participant ﬂfh‘&ﬂ',‘_. and the conlidertiality af inlarmation disclased by
participants, i assurec at all other timas.

Who do | cortect [f { wish to discuss the project further?

Il you wauld like o talk absut ary aspect o this study please cantadt mean 0417 910 1EE or IF1y Past Graduate
Resparch Supervisor, Dr. Amanda Davine or [08) 6304 5527, 1! yvou wish o speak with a Research Ethics Oficer Trom
Edith Cowar Urh'l!l‘ii'l.‘.'. telephane [38) 6304 2170 ar redearch.athics @ecu edu.au and quate ﬂr'l:'Ii-EI'."! number BE35.

If you are happy te be invalved in this study, please complete the congant form at the end of this letter, scan and
armail it 1o me at spodrichi@our.ecu.edu.au and also your Principal/Site Ma NARET.

Kind regards,

Sl o

Stephanie Godrich

PhD Student, Edith Cowan University Frimary Sugervisor:
M: 0417 910 185 AfProf Armanda Devine
E: sgpodrich@our.escu edu.an Phone: 5304 5527 or Email:

adevine@ecu edu.au

School of Exercisa and Health Sciences Talaphone: +61 134 328 Fax: +51 6304 5881 Wab: waww.acyu adu_au
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Study Process

The study timeline is as follows:

1. Study Owerview

A short teacher briefing session will be conducted. Teachers will be provided with &8 Teacher
Information Pack (containing forms, OVD and information).

Duration of task: 5 minutes

| will discuss study with class and distribute a study pack containing consent forms and
caregiver survey, which caregivers will be asked to complete at home and return in the s=alable
envelope with their child to teacher.

Dwration of task: 5 minutes

2. Reminder to bring bock forms:

Class teachers will be asked to remind students to talk about the study with their caregivers
and to bring back consent forms and completed caregiver surveys within one week,
Duration of task: 5 minutes.

3. Collection of consent forms ond parent survey

Students are to return their caregiver consent envelope to class teachers within 1 -2 weeks of
them being handed out. Please advise me how long you nead.

Teachers are asked to collect this envelope from the students, place them into the Class
Ervelope # 1, caregiver survey/consent, check the consent for the child has been ticked on the
front of the ervelope, and tick next to their name on the class list that they can participate.
Dwration of task: 10 minutes.

4. Completion of student survey in class
Distribution of in-class child survey:

Class teachers will be asked to distribute a survey to their students. They survey is to be
completed in class.

Dwration of task: 10-15 minutes

Given the potentially sensitive nature of the topic, and the assurances of confidentiality we
heve provided to caregivers, we ask that you don't probe students for answers. If they ask you
to explain a question feel free to explain it, but please refrain from asking them to provide
information about their specific situation. 1t is important that students can answer the
guestions in & private manner from students and teachers hearing their answers.

Fleaze remind students that they can decide not to answer guestions and can stop &t any time.
Once students have completed their surveys, please ask students to fold them in half and stick
it closed with the 10cm ® 3om sticky seal provided inyour teacher pack.

Please then walk around the class and collect the sealed surveys, placing them into the big
class envelope labelled Class Envelope # 2, Student Survey Envelope provided in your pack.

5. 23-hour food diary
Playing of the 24-Hour diary DVD and gistribution of the 24 hour diaries:

School of Exercise and Health Sciences Telaphona: +81 134 328 Fax: +51 6304 5451 Web: www . ecuedu.au
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= Teachers to distribute the 1 day food diaries for completion by students over the following 24
howrs.

* Teathers asked to play the short food record DVD to demonstrate how to fill in a food diary.

*  Over the next 24 hours, students to fillin all food eaten. Please ask students to keep the diary
with them anytime they are eating food so they can record what they are eating at the time
they are eating it. |t is important that students record the brond and type of the food or drink
wherever possible, especially when it comes to juice. E.g. Brownes Orange £ 25% fruit drink.

* If students have difficulty completing the food diary, please assist them by directing them to
the food pictures guide within their diary to assess the serve size consumed.

*  The next day, the students will (hopefully) bring back their 24 hour diary.

#  Teachers to collect all dizgries and place them into the Class Envelope & 3, Food Digry Envelope,
which will be sealed by the teacher.

*  Duration of task: 10 minutes.

6. Pocking of envelopes/post packs and postage (Teacher and Administrative Staff instructions)
Each of the participating classes has their own set of envelopes. Please see below for instructions of
what is to be placed into respective envelopes:

Class Envelope # 1: Place signed consent form envelopes (with caregiver surveys insicge) here.

Closs Envelope # 27 Place completed student surveys in here.

Class Envelope # 3: Place completed food diaries in here,

Master Post Pock: kept at school administration and will be addressed and reply paid. Class envelopes
need to all be placed inside the Maoster Post Pock. Pack to be sent to Researcher by administration
staff.

Duration of task: 10 minutes.

Total school investment in study: B0 minutes

School of Exercise and Health Sciences Telephona: +81 134 328 Fax: +61 6304 5801 Wab: www.acuedu_su
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Consent Form
* | have read and understood the information letter sbout the project, or have had it explained
to me in language | understand.

¢ | have been provided with the invitaticon to ask any guestions | may have had, and if | hawve
asked any guestions, | am satisfied with the answers | received,

* |wnderstand that participation by students of cur schocl in the project is entirely voluntarily.
* | am willing for my class to participate in this project.

* |wnderstand students in my class are able to withdraw their participation at any time without
affecting their relationship with this school.

¢ | agreethat research data gathered for this study may be used for the purpose of Stephanie
Godrich’s Postgraduate Research or related reports and publications, provided my name and
the names of my students and any other identifying information is removed.

Mame of School (printec):

MName of Teacher (printed):

Signature of Teacher:

Your email address:

Mumber of students in your class:

Date:

School of Exercise and Health Sciences Telephone: +81 134 328 Fax: +61 6304 5681 Web: wew.acuedu_au
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Class Study Timetable

Step 1:

Johb Tick when job is done

= We will receive packs to take home and talk to our
parents about,

Ztep 2:

Job Tick when job is done

= (ur teacher needs to remind us to bring back our atudy
‘foining in' forms and carer’s survey, in order for us to
g0 into the draw to win the healthy sating prize pack.

Step 3:

Jeb Tick when job iz done

=  {(Jur teacher collects our study consent forms and
Caregiver Surveyvs.

= Those people in our class who are going to join in the
study do a short survey in class

o Mext, we are going o dooa 1 dav food diary (not in
clasgs), but first we need to watch a 3-minute video
plaved in class, showing us how to complete the diarvy.

Step 4:

JIob Tick when fob is done

#*  (Our teacher needs to pot all the finished serveys and food
diary in their envelopes and take them o the school
affice, 5o they can post them back to Stephanie.

School of Exercise and Health Sciances Telephone: +61 134 328 Fax: +51 6304 5851 Web: wew.acuedu.au
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Caregiver information letter

Hello, imyInamelis StephiGodrichland!’'mworking lon lalprojectithatlisllookinglat!the! EDITH COWAN
eatinglpatternslof!9; 13lyearloldichildren. IThislprojectlis being lundertakenlaspartlof imy! What’s Involved with the Child Survey?

[ [ latIEdith Wniversity. Wel 1i linvitelyduland! . .
Post!GraduateResearchlatEdith!CowanUniversity. Welwouldllike 'tolinvitelyduland! If you consent to your child joining in, we’ll be asking them to fill

yourlchild!tolparticipatelin fthe Istudybecauselyour Ichildlislaged9; 13 lyears.! | in a 10 minute Child!Survey at school (given out by their class
What’s Involved with the Parent/Caregiver Survey? teacher) and will also be asked to fill in a 1 day (24-hour) food
We need your help to do a Parent/caregiveriSurvey about the food habits of Your child. diary, of everything they eat. Some will be done at school and
1. Please fill in the short 10-minute survey your child has brought home jn the some entries will need to be done at home.
envelope.
2. Please put the finished survey in the sealable envelope and give it to your child to S thank you to kids for participating, they will go into a school
take to school. Their class teacher will collect the sealed envelope. ~ draw to win a healthy eating fun pack.

As a thank you for your time and effort, you will receive a cook book.!

Do we have to take part?
Participation in the survey is voluntary. Neither What will happen to the information | give?

you nor your child has to take part in the project. I will use the results for my Post Graduate Research.

We will respect your choice of whether or not you - The identity of participants and the school will not be disclosed at any time, except in

or your child joins in. Your choice will not affect circumstahces that require reporting under the Department of Education Child Protection

your relationship with the school. If you decide policy, or where the research team is legally required to disclose that information. Participant

that you and your child would like to join in, you privacy, and the confidentiality of information disclosed by participants, is assured at all other

can change your minds at any time. Also, when times.

completing the survey, you don’t have to answer - Any information that identifies your child will be taken out of data collected. Surveys will be

any questions you don’t want to. kept secuje and confidential for 5 years in a locked cabinet and then will be destroyed by

! shredding. Electronic copies will be on a password protected computer and will be deleted

after 5 years. The data will be used only for this project, and will not be used in any extended

Wht% do I contact if | wish to discuss the project further?  ©r future research without first obtaining explicit written consent from participants. The data

: will be shredded and deleted if you drop out of the study.

Pleade call me on 041719101186or my research Supervisor - This project has been approved by Edith Cowan University (ECU) and the Department of

Amahda_ Devine, on (0_8)!630_4!5527'! Education and all research staff have Working with Children Checks. If you or your child feels

If yoﬁ wish to speak with a different person please contact the . . .
uncomfortable or upset because of the questions asked in the survey, or you require

Resehrch Ethics Officer from ECU on (08) 6304 2170 or . X X . .
. : assistance, we have provided some details of services near you which may be able to help.
research.ethics@ecu.edu.au and quote project number 8635.

How do we join in the study? Please fill in all parts of the consent form, to show you are happy for you and your child to join in. We also need

your child to sign that they want to join in the study.
Thanks, Steph Godrich. 0417 910 186, and A/Prof Amanda Devine (08) 6304 5527,

270



Child information letter

Edith Cowan University c U
School of Exercise and Health Sciences

EDITH COWAN

UNIVERSITY

“Fruit and Vegetable and Food Security Study”

Child Information Sheet
Hello!

My name is Steph Godrich. | have a project that you might like to help me with. The project is about kids' and the food they eat.

Would you like to help me by filling in a short survey in class and writing down a diary of all the food you eat over 1 day?
You don’t have to join in the project if you don’t want to and if you want to stop at any time, that's OK, you can.

| won't tell anyone what you say while helping me with the project, unless | need to tell someone like your teacher if you tell me
that you have been hurt by someone lately.

Your parents, or the person who looks after you, has talked with you about helping with the project.

If you would like to help with the project, please draw a circle around the word YES, on the page that the person who looks after
you has. If you don’t want to help with the project —that’s OK too.

Steph Godrich Supemfsf:-r:
PhD Student, Edith Cowan University A/Prof Amanda Devine
Phone: ( Phone: 6304 5527 or Email:
Emuail: sgodrich@our.ecu.edu.au a.devine@ecu.edu.au

A Cross-Sectional Study to Describe and Measure the Associgtion Between Fruit and Vegetable Consumption and Food Security
Determinants of children (9-13 years) Living in Regional and Remote Western Australia
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CONSENT FORM FOR CAREGIVER/PARENT participation in the project

* | have read and understocd the information letter about the project, er have had it explained te me in
language | understand.

¥ | have been provided with the invitation to ask any questions | may have had, and if | have asked any
questicns, | am satisfied with the answers | received.

¥ |understand that participation in the project is entirely voluntarily.

¥ | am willing to become invelved in the project, and understand | will need to fill in the short Caregiver
Survey attached to this letter.

* | understand that | and my child are both free to stop participating at any time without affecting my
relaticnship with my child’s school of Foodbank Wa, and that any data collected will be destroyed.

¥ | understand that my identity will be kept confid ential.

+ | give my permissicn for the data collected for the purposes of this research project to be used for
Stephanie Godrich's Post Graduate Research and publications.

1
A
-

Caregiver/parent Caregiver/parent signature to join .-'/
MName: in: @

CONSENT FORM FOR MY CHILD/CHILD | CARE FOR to join in project

¥ | have read and understocd the information letter about the project and understand my child will be asked
to complete a short survey at scheol and 1 day food diary, which | may need to help them fill in at hoeme. |
also understand | can contact the research team if | have any guestions.

* | understand that my child's participation in this project is entirely voluntary.

¥ | have talked to my child about what it means to join in this project. Hefshe showed they want to join in,
and have signed their name below.

* | understand that my child can stop taking part in the project at any time without affecting the family's
relaticnship with my child’s teacher or school or Foodbank WA and any collected data will be destroyved.

¥ | freely give my permission for my child’s answers to be used for Stephanie Godrich’s Post Graduate
Research thesis and related publications, as long as my child or the school are not identified in any way.

Caregiver/ Careglver/parent signature for child to Join in: .
parent Name: s |

CHILD CONSENT FORM - Please ask your child to read and sign if they want to join in

¥ | know | have a choice whether or nat | want to do this project and can stop whenever | want.
¥ | know that | will be doing @ survey and 1 doy food book as part of the project.
¥ | know that | need to drow o circle eround the word YES on this page before | can help with the
project.
Please circle YES or NO to let us know if you want to help with the profect.

YES & WO &
I would like to help with OR | do not want to help
the project with the project
-
Child's name: ' Today's Date: [ [
Child's Signature 2

A Cross-Sectional Study to Measwre and Describe the Association between Fruit ond Vegetable Consumption and
Food Security Determinants of children (8-13 years] Living in Regional and Remote Western Australio

UNIVERSITY



Key Informant information letter and consent form

BESTRALIE

Edith Cowan University

School of Exercise and Health Sciences

UNINERSITY

EDTTH COWAN

Information Letter = Key Infermant Participation
Dear

A Crozs-Sectionol Study to Measure and Describe the Assoclation between Froit and Vegetable Consumption and
Food Security Determinants of children (9-13 years) Living [n Reglonal and Remote Western Australio

| am conducting a research project that aims to determine food insecurity prevalence among children 9-13 years in
WA and find what affects the amount of frult and vegetables these children are eating. The project is being
conducted as part of a Doctoral degree at Edith Cowan University. | would like to invite you to take part in the
praoject, as you are an important community member who could contribute a great deal of knowladge within the
context of your local community.

‘What dees participating In the research Invelve?

*  You are invited to participate in an interview, eithar face-to-face or via telaphone/skype. The interview will
take about 30- 45 minutes o complete. With your permission, | would like to audiotape the interview. The
interview will include guestions around:

*  ‘Your epinions around the guality of lecal fruit and vepgetables avallable;

*  The major factors which motivate peogle in your town to consume fruit and vegetables, and the major
factors which make it difficult far people to consume fruit and vegetables;

= Successful strategies you have seen encourage bocal residents to consume more fruit and wvegetables.

= Aspects of food security [such as knowledge and cooking skills).

Do | have to take part?
Me. Farticipating in this research project is entirely voluntary and this decision should always be made completely
freely. All decisions made will ke resgected by members of the research team without question.

‘What If | wanted to change my initial decision?

If you wish to participate, your decision will need to be made by the day of my visit. Once a decision s made to
participate, you can change your mind at any time, and any information collected before you decide to withdraw will
be destroyed. There will be no cansequences relating te any decision you make regarding participation. These
decisions will not affect your relaticnship with ECU.

‘What will happen to the information | give, and Is privacy and confldentiality ensured?

*  The identity of participants and the school [if applicable] will net be disclosed at any time, except in
circurnstances that require regorting under the Department of Education Child Protection policy, ar where
the rasearch team s legally reguired to disclose that information. Participant privacy, and the confidentiality
of information disclosed by participants, is assured at all ather times.

*  The data will be stored on a password-protected computer, and any notes will be stored securely in a locked
cupboard in an office. Paper basad information will be stored for 5 years after which time it will be destroyed
and electronic information destroyed. Participant privacy and confidentiality of informaticn disclosed by
participants is assured at all times, except in circumstances where the resezarch team is legally reguired e
disclose that information. The data will be used enly for this project, and will not be used in any extended or
future research without first ebtaining explicit written consent from participants.

*  Hesults will be used for Stephanie Godrich’s Post Graduate Research (e.g. thesis, journal publications,
conference pullications etc). It is intended that the findings of this study will be made into a report detailing
key barriers and enablers to fruit and vegetable consumption in regional and remaote WA, and the impact of
food Insecurity on consumgticn.
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AUSTRALIR

Edith Cowan University

School of Exarcise and Health Sciences

UNIVERSITY

EDTTH COWAN

15 this research approved?
The research has been approved by Edith Cowan University and has met the policy requirements of the Depariment

of Education.

Whe do | contact If | wish to discuss the project further?

Flaase contact me on 0417 910 186 or my Research Supervisor, Dr. Amanda Devine, on [0B) 6304 5527, If you wish to
cpeak with an independent gerson about how the groject is being conducted or was conducted, please contact a
Research Ethics Officer from Edith Cowan University on 6304 2170 or research.ethicsf@ecu.edu.au and guote the
project number 8635,

How do | become invoheed?

If you have had all qguastions about the project answered to your satisfaction, and are willing to become imvolwed,
please complete the Consent Form on the next page and emall it to sgodrich@our.ecu.edu.au. This information
letter is for you to keep. Once | have received your consent form, | will contact you to arrange a mutually convenient
time to conduct the interview wia telephone.

Kind regards,

Steph Godrich )
Ph Candidate, Edith Cowan University Cr Amanda Devine
Phone: { Fhone: €304 5527 or Email:
Emall: spodrich@cur.ecu.edu.au a.devine@ecu.edu.au
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Edith Cowan University

School of Exercise and Health Sciences

UNINEREITY

EIMTH COWAN

Consent Form — Key Informant Participation

* | have read and understood the infermation letter about the project, or have had it explained
tome in language | understand.

* | have taken up the invitation to ask any guestions | may have had, and am satisfied with the
answers | received.

* | understand that participation in the project is entirely voluntarily.
* | am willing to become invalved in the project, as described.
* | give my permission for the interview to be recorded.

* | understand | am free to withdraw that participation at any time without affecting my
relationship with ECLL

* | agree that research data gathered for this study may be used for the purpose of Stephanie

Godrich's Post Graduate Research, provided my name and any ather identifying information is
rermoved.

Mame of Participant {printed):

Organisation or school

Signature of Participant:

Email of participant
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APPENDIX D - DATA COLLECTION PROCESS TOOLS

Teacher and class briefing session script

e Hi everyone! Thank you very much for having me at your school. My name is
Stephanie, I’m a nutritionist, and | am from Edith Cowan University. | am working
on a very special project to find out what kinds of things kids all over WA are
eating.

e | am visiting your school today because your school has been chosen to take part in
this very important study.

o Put your hand up if you 've eaten fruit today?

e This is the sort of question my survey will ask you if you decide to join in.

e To help you decide if you would like to take part in this special study, ’'m going to
spend the next few minutes telling you about the 2 things we’d be asking you to do
if you participate:

1. Firstof all, I would ask you to fill in a short survey in class that your teacher
will give out, which will ask about the type of food you eat.

2. The second thing we will ask you to do is fill in a Food Diary. We will show
you a movie explaining how to do this.
o Does anyone know what a food diary might be?

e This s really easy - all you have to do write down all the different foods you eat and
drink over 1 day into a diary.

e That’s all we will be asking you to do — It’s all very easy and it doesn’t cost
anything to be in the study.

e If you would like to help us and be in the study we need your parents or the main
person who looks after you to sign a permission slip. Given that you are all very
important people too, we also need you to write your name too so we know you
want to be part of it.

e Today we will be giving you all an envelope addressed to your parents which
contains the permission slip and an information sheet. The permission slip needs to
be signed by your parent and given back to your teacher by [insert date].

e Thank you all for listening to me today! I would like to really encourage you all to
take part in this really important study because it is a great opportunity for you to

make a real difference in what we know about what kids your age are eating. Each
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student who takes part in this study will go into a school draw to receive a small
thank you gift — a healthy eating fun pack that has lots of fun things inside like cook
books.
So, a quick quiz:

o Who can tell me what 2 things this study will ask you to do?

o What date do all forms need to be to your teacher by if you are joining in?
Great work!

Finally, are there any questions about the study?
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Caregiver precautionary support information (Provided with IL and CF envelope)

Example: Goldfields Region Emergency Relief Services (Kalgoorlie)

24-hour Crisis Services
Life threatening emergencies

Alcohol and Drug Information
Health Direct

Poisons Information

24-hour Phone Counseling
Lifeline

Salvation Army HQ

Crisis Care

Samaritans

Samaritan Youthline (under 25's)
Kids Help Line

Mental Health Emergency Response Line:

1800 552 002

Assistance in Kalgoorlie

Food Relief
9022 4822

Australian Red Cross

32 Lane Street
KALGOORLIE WA 6430
(08) 9026 1605

Foodbank Kalgoorlie-Boulder

Lot 4496 Forrest Street

Boulder WA 6432

Ph: (08) 9093 0284 Fax: (08) 9093 0284
kalgoorlie-boulder@foodbankwa.org.au

Ngunytju Tjtjipirni

459 Hannan Street,
KALGOORLIE WA 6430
(08) 9091 7862

The Salvation Army
Cnr Oberthur & Hopetoun Street,

000 Police, fire, ambulance
(08) 9442 5000

1800 022 222

1311 26

1311 14

(08) 9260 9500

(08) 9223 1111 or 1800 199 008
(08) 9381 5555 or 1800 198 313
(08) 9388 2500

1800 551 800
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SOUTH KALGOORLIE WA 6430
(08) 9021 2615

Mental Health Services

Centrecare - Goldfields

7-9 Dugan Street, Kalgoorlie WA 6430
PO BOX 10500, Kalgoorlie WA 6433
9091 1833

Community Mental Health Team - Kalgoorlie

Corner Maritana Street and Piccadilly Street, Kalgoorlie WA 6430
Locked Bag 7, Kalgoorlie WA 6433

9088 6200

Goldfields Mental Health Action Group Inc
36 President Street, Kalgoorlie WA 6430

PO Box 2116, Boulder WA 6432

9022 4741

Goldfields Women's Health Care Centre
15 Dugan Street, Kalgoorlie WA 6430

PO Box 370 Kalgoorlie WA 6430

9021 8266

Kalgoorlie-Boulder Community Mental Health

CMHS, "The Brick Quarters"”, cnr Maritana and Piccadilly Streets, Kalgoorlie WA 6430
CMHS Locked Bag 7, Kalgoorlie WA 6433

9088 6200
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Caregiver and Teacher Feedback Forms (Pilot study only)

Parent feedback form

I would be grateful if you could assist me in improving the process of this research
project by completing this feedback form and putting it into the envelope along with
your second survey.

Information provided:

1. Please comment on the quality of information provided to you, explaining this
study:

2. How could we improve on the information provided to you explaining the
study?

Survey Tools

3. How appropriate were the survey tools (Child Survey and 24-hour Food Diary)
for your child/children?

4. Did your child/children have difficulty in completing any part of the Child
Survey or 24-hour food diary? If so, which parts?

Additional Information

5. Are there any resources or information you think would be helpful for us to
provide to other parents and carers joining in the study at a later date?

6. Do you have any other comments or suggestions to improve this study?
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Teacher Feedback Form

I would be grateful if you could assist me in streamlining the process of this research
project by completing this feedback form and emailing to sgodrich@our.ecu.edu.au

Information provided:

1. Please comment on the quality of information provided to you, explaining this
study:

2. How could we improve on the information provided to you explaining the
study?

Survey Tools

3. How appropriate were the survey tools (Child Survey and 24-hour Food Diary)
for your class?

4. Did any of your students have difficulty in completing any part of the Child
Survey or 24-hour food diary? If so, which parts?

Additional Information

5. Are there any resources or information you think would be helpful for us to
provide to other schools joining in the study at a later date?

6. Do you have any other comments or suggestions to improve this study?
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APPENDIX E - DATA ANALYSIS

24-hour food diary data entry protocol

A Cross Sectional Study to Measure and Describe the Association Between Food
Security Determinants and Fruit and Vegetable Intake Among Children (9-13
years old) in Regional and Remote WA

24-HOUR FOOD DIARY ENTRY PROTOCOL

Study background

This study aims to determine the link between food security determinants and fruit and
vegetable intake among regional and remote WA children. The study is cross-sectional,
meaning that it is a snapshot in time across 20 school populations, many towns of
varying remoteness and all WA regions. The methodology includes pictorial student
and caregiver surveys, a food diary (preceded by an instructional DVD to demonstrate
how to complete the food diary) and semi-structured interviews with ‘key informants’
to achieve the study aim. This manual is for use when entering 24-hour food diaries into
Foodworks Professional Dietary Analysis software (“Foodworks™).

Data Entry Process

The food diaries used in this study have included all foods consumed over a 24-hour
period, however this study requires entry and use of fruit and vegetable serves only.

As well as food type and amount, other data that needs to be coded and added into the
Foodworks Food Record Form include:

Student ID —e.g. 01

Date of first day of food record

Whether nutritional supplements were included

Whether the amount eaten on the day of the diary was less than usual, usual, more
than usual

The reason why intake was less than or more than usual

The day and time of consumption for each food

7. The ‘source code’ of each individual food

el N =

oo

Coding of Foods

Below includes some brief steps to use when coding fruit and vegetable serves into
Foodworks:

1. Type in the first few letters of the food, matching the description of each food
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recorded in the diary with the most accurate food description in the database.

2. Once a food item is selected, Foodworks will provide a list of quantity measures
appropriate to that food. The coder will select the quantity that is appropriate to
that food. Examples of quantity measures include cups, teaspoon, grams,
millilitres and some standard amounts for certain foods. For most foods there
will be an unspecified serve that could be used if the details of the actual
quantity consumed are not listed in the food record.

3. If a suitable code can’t be found, the coder will record the identification (I.D)
number of the food record and the details of the food-coding query. Stephanie
Godrich will need to be contacted to resolve the query.

4. When an unusual food/mixed meal is recorded in the diary, and is not in the
Foodworks database, a New Food needs to be created in Foodworks using the
Recipe Form. The new food will be based on a similar food in Foodworks and
will need to be recorded on the New Food Log.

5. After coding is completed, foods consumed from school canteens, those eaten
late at night or early in the morning and foods that appeared to be under or over
reported will be checked.

6. Once coding in Foodworks for each food diary is complete, fill in the required
details into the *24-hour food diary record sheet’ provided to you. This is helpful
for checking where you are at in terms of coding, and for quality checking.

7. At the completion of the coding approximately 10% of the sample will be
recoded by Stephanie Godrich to check the overall accuracy of the coding
process.

Database used in Foodworks — instructions for installation

To use AusNut 2013 with your current version of FoodWorks you need to install it on
each computer on which FoodWorks is installed.

On each computer where FoodWorks is installed:
1.  Copy the attached file AUSNUT 2013 v7.ZIP to a suitable location.
2. Navigate to the folder where AUSNUT 2013 v7.ZIP is located.

3. Extract the files from AUSNUT 2013 v7.ZIP and save them to a suitable
location.

4. Navigate to AUSNUT 2013.FWC and double-click it.
5. Follow the prompts shown.
Alternatively, you can install AusNut 2013 from within FoodWorks:

1. Start FoodWorks.
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2. From the Tools menu click Install Data Source.
3. Navigate to the folder containing the AUSNUT 2013.FWC file.

4, Select AUSNUT 2013.FWC , then click Open.

To start choosing foods from AusNut 2013 you need to either:
- create a new FoodWorks database

or change food selections for an existing database.

To create a new database:

To start using AusNut 2013 with a new FoodWorks database:

1. Using Windows Explorer copy the file Australia (AUSNUT 2013) v7.FWB to a
suitable location.

2. Rename the copied file (to a more suitable name).

3. Open this database.

To modify an existing database:

1.  Open the database using FoodWorks.

2. Onthe File menu, click Database Properties.

3. Click Food Selections.

4. Unselect all data sources (except those you wish to keep selecting from).
5. Click the Show for: drop down and select All.

6.  Select AUSNUT 2013 (NOTE: AUSNUT 2013 is only shown if Show for: is set
to All)

7. Click OK.
Amounts to enter for ‘Amounts Not Otherwise Specified’:

The AusNut 2011-2013 Measures Database will be used in our version of Foodworks
(imported as per above), however for any food diaries that do not have an amount of
fruit or vegetables written down, you will need to:
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1. Refer to the excel *24-hour food diary record sheet’ for the
student’s age (listed in the column next to their ID); and

2. Enter the amount in grams for the fruit or vegetable item listed in the National
Nutrition Survey ‘Median Daily Intake of Nutrients’ sheet (Appendix A to this
document — on the following page) into the ‘not otherwise specified’ amount in
Foodworks. Be careful to enter the amounts for Male and Female. Note: a ‘1’ in
this gender column = male and ‘2’ = female.
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Qualitative interview coding frame

Concept Theme Parent and Child Codes Description of code Examplar quote
Food preferences Discussion of children’s preferences for “The children are actually dictating to the parents
F&V Taste healthy or unhealthy food, closely linked what they will and wont eat. Kids chuck tantrums,
FS Diversit with taste and range of foods familiar or they refuse to do things. I find the parents actually
Iversity unfamiliar to them succumb to a lot of that”
Individal level “At least its ; ;
! . . , . great, bottom up, kids are teaching
F&V influencers Nutrition knowledge and E?&I{I/ts r?ljtorliltrilgn(:hﬁ:e(zlirl;l]l Zurﬁgﬁgﬂp g of their parents, mum, dad, we shouldn’t be having
FS cooking skills knovx;led o abi,lit to ’rep[z)are food this, why are we having this, we did this today,
g€, yto prep planting a veggie garden.”
. Discussion of attitude among children “lf fruit's on the cupboard they'll grab it. If it s in
F&V Attitude towards F&V the fridge they won’t worry about it, they’ll go into
the cupboard and get a biscuit.”
. . “If mum can’t pass on the knowledge, where are
F&V Parental knowledge and The range in level of nutrition knowledge the kids going to get it from, if they don’t have it
- and skills parents have relating to healthy
FS skills : . . from school. You can’t pass on knowledge if you
food preparation, such as techniques, recipes , b
don’t have knowledge.
Points around low income households. how “There’s a mixed bag really. We have a lot of, what
, s ; A
F&V Household financial families spend their money, budgeting, Z;I;edt;gr;i”ae%nl_zw i\ccl)gto;?lglgaerplllliens t?vxfgw:,lot
FS resources range of economic levels in towns, what . g€ .y, !
families do if they are struggling financially of working people in town. I guess it's a pretty good
Interpersonal mix of everybody.
level influencers What parents prefer to spend their money on | , , )
FQV Parental attitude towards | instead of F&V, laziness, convenience, . 4 }ée{) i lietTtlfe kcllds f’“‘;le, ‘;{1‘;”,}’ and put proper
fruit and vegetables negative attitudes towards provision to their | 1000 PaCk. They don t think. 1t's easy.
children
) ) N ) “Lots of people swap. A lot of people that live in the
Discussion around families or friends region are either other farmers or have lots of land.
F&V Family and community supporting each other during times of needs, | A lot of people have lemon trees or oranges and
FS social support country ‘environment” of helping your you just have too much of one thing so they share it
neighbour out, social sharing of food around which is actually quite good. Its just
another option for people to get more of what they
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Concept Theme Parent and Child Codes Description of code Examplar quote
need without having to sell it.”
“So a lot of people actually cook and they 're quite
FS Preparation and cooking Home facilities to prepare meals such as happy to cook. | would say a normal kitchen but
facilities ovens, microwaves, stoves then | know some places only have a microwave
and they buy take out.”
“There’s a lot of people who go to the coast fishing
and they’ll come home with a big load of fish and
F&V Household storage Range of facilities in homes, such as fridges, | they’ll store that...A lot of people have chest
FS facilities freezers, pantries etc or lack of facilities freezers, obviously a lot of people have
refrigerators... A lot of people out too on the farms
or small acreage, they actually have cool rooms.”
Discussion around parents and friends acting It 5P robably a family cz.dtuml ”.’mg’ where .
. . - they 've been brought up in a family where food is
F&V Role modelling as positive or negative role models for . 7 s h q
children with regards to healthy eating not so important and they’ll just eat whatever. An
they don’t have the skills and don’t want them.”
F&V Household transport to Transport modes to access food, lack of So:;rzepeople Stu(.:k, over, the poorer people who
ES shops access, how people access shops when they | don’z have a car, it’s not far for them to walk. 1
P have no transport have a lot of walking people here.”
Household provision of Availability of F&V in the home “I don’t think in the home environment there is
F&V - . : . c 2w
fruit and vegetables environment much fruit and veg being provided
“Some people will be in the shop for 2-3 times a
day. Some people will shop once after work
everyday...Again because it’s a small community,
F&V _ _ Time to shop for and prepare food for that is the case in most c_wcumstqnces._ P(_aople Wlll
Time spent procuring food . . stop, have a chat. So their shopping trip is not just
FS families, shop opening hours ) L . . )
a shopping trip, it’s a social outing. They Il stop,
meet people and talk to them. People can whip in
and out, or will be, and it’s not such a big shop but
can be there for over an hour just doing a shop.”
Institutional Agency based delivery of health promotion “You learn how to be just flexible and be ready to
F&V Health service provision programs in communities, targeted at go with whatever people are ready for at that

level influencers

children and their families

i)

particular time.
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Concept Theme Parent and Child Codes Description of code Examplar quote
“Some of the courses they are doing are all about
School nutrition education | Health based programs running in schools, | /20¢ that's healihy too the school having an input
F&vV and food skills programs either taught by teachers or external agencies into the education, so that s good I think. I believe
prog ght by g that the schools are teaching a lot so it’s not just
the social media, it’s the schools”
“A lot of the schools now have School Breakfast
Formal social support _ o Programs and at least three schopls have lunch
F&v e Schools Agencies and how they support families in programs. So from the school’s side, a lot of
FS ) need, such as emergency food relief schools provide fruit at school and there at least
e Agencies ”
three that do a school lunch program as well.
School governance and School based policies to promote healthy “What the school have done has been fantastic, and
F&V olic g eating, such as in the canteen, breakfast or that’s get rid of all the unhealthy choices and it can
policy lunch programs actually be quite nice.”
Availability in outlets
e Good availability of
healthy food
e Auvailability it at the “I think generally in fruit and veg, it’s very, very
mercy of the supply Access to healthy food for the community in ba§|c veg like Iettuces,_cucumt_)er_s, toma_toes,
F&V chain , " onions, potatoes, capsicums, limited fruit and veg,
. the local food outlet — either positive or .

FS e Junk food is more negative probably apples, oranges, lemons occasionally,
available than healthy 9 ' that’s about it. We don’t get a lot more. Broccoli is
food a problem.”

Community e Availability is driven
level influencers by community
demand
Price Discussion around food price in a range of v . . )
. Our prices are comparable to regional major
F&V e Affordable outlets, such as small independent outlets, ShooDi . .
. . . X pping centres for fruit and veg. | would think
e Costis a barrier to major supermarkets, other options such as our aroceries are probably on a par or sliahtl

FS healthy food farm gate sales and which have most dearger . P y P ghtly

consumption affordable or expensive prices ‘
FQV Promotion . . . ) )
o Healthy food is well Either promotion of hgalthy or unhealthy 1 don’t know. I guess b_emg a supermarket we have

FS promoted food, range of promotional methods our normal weekly specials that we have to adhere
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Concept Theme Parent and Child Codes Description of code Examplar quote
e Junk food is promoted | displayed in store, either store-initiated or to, but from our point of view, we always, and in
more than healthy local community-initiated conjunction with our fruit and veg supplier, we
food always manage to put on four or five extra market
e Local mediato specials over the weekend, as a bit more of a
promote fruit and promotion that way.”
vegetables
“Quality when it arrives is fairly good. We have a
Discussion around food quality, such as how problem maintaining quality over a length of time
FQV _ quality is improved through local supply becaus_ew?don thavealot_ofstaﬁ’andwedon t
Quality . get deliveries two or three times a week, only once
FS options or reduced due to lengthy transport, . . .
uality in large vs small shoos a week into town. Fruit and veg to stretch out is a
g y g P little bit difficult even though we have cool rooms
etc.”
F&V Location of food outlet/s within the town, “It’s right in the middle of the street, right on the
Location of food outlets whether centralised or on the periphery, easy | highway. We 've got a highway running through
FS or difficult to access town. It’s probably very central.”
“Again, because we have such a wide range of
people in town...we have the black and gold range
. . . but again, we have the top of, your gourmet cheeses
F&V . Whether there is good or poor_varlety, which and so forth. There’s so many different levels of
Variety types of outlets have good variety, what .
FS impacts variet people that live here, some people can only afford
P y the basics and others don’t care what they spend,
they want that choice. So we do cater to all
ranges.”
Store owner or manaaer ordering of food “Some barriers that spring to mind are store
.- ger ring managers that are resistant to change or who are
Governance within food products and collaboration with local .
FS - . really overworked already doing the best they can
outlets community in regards to ordering of foodto | . . . . ,
stock in store in their capacity and just don’t have the energy to
implement any changes.”
) “I know a lot of sporting events up this way support
Spaces such as gardens, sporting clubs and | the ‘eat more fruit and veg’ theme that seems to be,
F&V Health-promoting spaces community settings that are used to promote | you see it more and more. Aside from that, I've

health in the town

been to a lot of swimming carnivals in the last little
bit and they always go around with a great big fruit
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Concept Theme Parent and Child Codes Description of code Examplar quote
platter and offer all the spectators and judges and
time keepers etc.”
F&V Public transport to food Existance of public transport options, “It’s drive in, drive out. There is no public
P frequency/infrequency of transport, ’ - p
FS outlets S transport here at all.
reliability
Whether towns are spread out or small and
F&V . therefore outlets are accessible. Discussion “The least affluent area of town is the longest
Distance to outlets I, . o
FS around people driving to another town to distance from the shops.
access food
Discussion around whether local outlet has a
policy, whether informant thinks they
. . . should, what the policy would look like, “It would be great if there was a store policy
Public Policy Implementation of a store - - - .
F&V . - whether discussions around a policy have because then more things could be regulated
level influencers | policy - ”
taken place, rules around selling produce, around access to food.
links with other community settings such as
school
Built environment and how that improves or | “The town is incredibly hilly. The main street in the
FS Mobility hinders access to shops, as well as personal town is just a nightmare for people with mobility
disabilities that may hinder food access issues.”
“I think without the schools that would be much
- . . more of an issue. Kids generally, every school here
F&V F&V quantities D'.SCUSS'OnS around 'ghe amount of F&V get a morning fruit, a lunch fruit and an afternoon
children are consuming . S , .
fruit. Veggie intake, I'm guessing would be pretty
F&V quantities poor.”
and types “Not often do | come across kids with veggie sticks
F&V t Discussions around the types of F&V in their lunch. And fruit, a lot of, you know dried
F&V ypes children are consuming, such as tinned, fruits, and fruit juices as opposed to your fresher
frozen, fresh, dried fruits. They re the main ones. They 've got fruit
products maybe that aren’t necessarily fresh fruit.”
Stratedios to iSnttralt(eglerrsl tr(: mt;]ri(igienF&V Strategies to increase F&V across a range of “There is, the fealt 2 fruith and 5 ve(fg h] thmlfc Ihas been
F&V g ake among ¢ € example settings and using methods to a very successful one. That sort of has infiltrated

increase F&V

e  Cognitive motivators

encourage and drive consumption

different areas, schools. | took my kids to the Spare
Parts Puppet theatre during the holidays and they
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Concept

Theme

Parent and Child Codes

Description of code

Examplar quote

for children to eat
F&V
e  Community driven
service provision
e  School programs

were talking about that there. Events that involve
children you often do get the eat 2 fruit and 5 veg
message coming through”

e  Cooking tips for

parents
e Food outlets
¢ Role modelling
e Local media
e  Early years education
Gender
e Male Coding of interview by gender N/A
e Female
Worker type
* \?\g:,iglr and youth Coding of interview by worker type N/A
e  Health worker
e Food supply worker

. People case | WA region
Demographics
nodes
o  Kimberley
e Pilbara
e Goldfields . . . .
e Midwest Coding of interview by region N/A
o  Wheatbelt
e  Peel
e  South West
e Great Southern
Interview year
Coding of interview by year N/A

e 2013
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Concept

Theme

Parent and Child Codes

Description of code

Examplar quote

o 2014

e 2015

Interview method

e In-person Coding of interview by method N/A
o Telephone

ASGS RA category

« Regional Coding of interview by remoteness N/A
e Remote
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APPENDIX F - EVIDENCE OF PEER REVIEW FOR JOURNAL
ARTICLES AND CONFERENCE PRESENTATIONS

Manuscript 1: "Which Ecological Determinants Influence Australian Children’s
Fruit and Vegetable Consumption?*'

Accepted for publication in Health Promotion International

From: onbehalfof+EIC-HPI+vichealth.vic.gov.au@manuscriptcentral.com
<onbehalfof+EIC-HPI+vichealth.vic.gov.au@manuscriptcentral.com> on behalf of
Health Promotion International <onbehalfof+EIC-
HPI+vichealth.vic.gov.au@manuscriptcentral.com>

Sent: Monday, 11 July 2016 8:57 AM

To: stephanie.godrich@outlook.com; Stephanie GODRICH

Subject: Health Promotion International - Decision on Manuscript ID HP1-2016-
146.R1(mail:50)

10-Jul-2016
Dear Mrs. Godrich,

It is a pleasure to accept your revised manuscript entitled "Which Ecological
Determinants Influence Australian Children’s Fruit and Vegetable
Consumption?* in its current form for publication in Health Promotion International.

Thank you for your fine contribution. On behalf of the Editors of Health Promotion
International, we look forward to your continued contributions to the Journal.
Sincerely,

Prof. Evelyne de Leeuw

Editor in Chief, Health Promotion International

EIC-HPI@vichealth.vic.gov.au

(mail:50)

Evidence supporting republishing of this article in thesis

From: HEAPRO <heapro@oup.com>

Sent: Tuesday, 6 December 2016 1:02 AM

To: 'Stephanie Godrich'

Cc: stephanie.mcfaull@hotmail.com; Robyn Perlstein
Subject: RE: Inclusion of HPI-published article in PhD Thesis

Dear Stephanie,

As per our guidelines, there are no restrictions about the version of the article that
you use in your PhD thesis and there is no embargo period.

Best regards,

Pratima.
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Manuscript 2: "*Are Regional and Remote Western Australian Children Eating for
Good Health? An Investigation into Fruit and Vegetable Consumption.™

Accepted for publication in Health Promotion Journal of Australia

From: onbehalfof+editorial.he+csiro.au@manuscriptcentral.com
<onbehalfof+editorial.he+csiro.au@manuscriptcentral.com> on behalf of Health
Promotion Journal of Australia
<onbehalfof+editorial.he+csiro.au@manuscriptcentral.com>

Sent: Monday, 21 November 2016 1:36 PM

To: Stephanie GODRICH,; stephanie.godrich@outlook.com

Subject: Health Promotion Journal of Australia - Decision on Manuscript ID
HE16090.R1

21-Nov-2016
Dear Mrs Godrich

Thank you for responding to the additional comments and suggestions arising from the
revision of your manuscript entitled *Are Regional and Remote Western Australian
Children Eating for Good Health? An Investigation into Fruit and Vegetable
Consumption.’. It is a pleasure to now accept this manuscript for publication in the
Health Promotion Journal of Australia.

Before the manuscript can be published, you and your coauthors are required to sign a
Copyright Authority form. If you have not already done this, you will be contacted
about it in the near future.

We look forward to publishing your paper in the Health Promotion Journal of Australia,
and to your continued contributions to the Journal.

Sincerely,

Dr Lisa Barnett
Associate Editor
Health Promotion Journal of Australia

Evidence supporting republishing of this article in thesis
From: Nicci.Dodanwela@csiro.au <Nicci.Dodanwela@csiro.au>
Sent: Thursday, 22 December 2016 11:22 AM

To: Stephanie GODRICH

Subject: RE: Completed: Proof of HE16090 for your approval

Hi Stephanie
In terms of your thesis, you are permitted to use the copyedited, final version in
your PhD (provided the PhD is not published for commercial gain).

Kind regards
Nicci
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Manuscript 3: ""What Are the Determinants of Food Security among Regional and
Remote Western Australian Children?**

Accepted for publication in Australian and New Zealand Journal of Public Health

From: onbehalfof+anzjph+substitution.com.au@manuscriptcentral.com
<onbehalfof+anzjph+substitution.com.au@manuscriptcentral.com> on behalf of
Australian & New Zealand Journal of Public Health
<onbehalfof+anzjph+substitution.com.au@manuscriptcentral.com>

Sent: Tuesday, 4 October 2016 1:05 PM

To: stephanie.godrich@outlook.com

Subject: ANZJPH - Decision on Manuscript ID ANZJPH-2016-007.R2

03-Oct-2016
Dear Mrs. Godrich:

It is a pleasure to accept your manuscript entitled "*What Are the Determinants of
Food Security among Regional and Remote Western Australian Children?** for
publication in Australian & New Zealand Journal of Public Health.

Please note although the manuscript is accepted the files will now be checked to ensure
that everything is ready for publication, and you may be contacted if final versions of
files for publication are required.

Your article cannot be published until the appropriate licence agreement has been
signed by the corresponding author. In the next few weeks an email will be sent from
the Wiley Author Services system to invite the corresponding author to log in and
compete the appropriate licence agreement.

On behalf of the Editors of Australian & New Zealand Journal of Public Health, we
look forward to your continued contributions to the Journal.

Sincerely,
Chloe Patton
Australian & New Zealand Journal of Public Health

Evidence supporting republishing of this article in thesis

COPYRIGHT TRANSFER AGREEMENT

Date: 2016-10-28

Contributor name: Stephanie Godrich

Contributor address: School of Medical and Health Sciences, Edith Cowan University,

270 Joondalup Drive

Manuscript number: ANZJPH-2016-007

Re: Manuscript entitled What are the determinants of food security among regional and
remote Western Australian children? (the "Contribution™)

for publication in Australian and New Zealand Journal of Public Health (the "Journal™)
published by John Wiley & Sons Australia, Ltd ("Wiley™)
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3. Final Published Version. The Owner hereby licenses back to the Contributor the
following rights with respect to the final published version of the Contribution (the
"Final Published Version"):

Re-use in other publications. The right to re-use the Final Published Version or

parts thereof for any publication authored or edited by the Contributor (excluding
journal articles) where such re-used material constitutes less than half of the total
material in such publication. In such case, any modifications must be accurately
noted.

From: ANZJPH <anzjph@substitution.com.au>

Sent: Monday, 16 January 2017 7:33 AM

To: Stephanie GODRICH

Subject: RE: ANZJPH Page Proofs for Early View - URGENT: response needed by 16
December

Dear Stephanie,

I have followed up your query on re-use of your article with Wiley. They confirm that
you can use the article in your PhD thesis as long as there is proper citation of the
article in the thesis.

Regards,

Margaret
Australian & New Zealand Journal of Public Health
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Manuscript 4: “Prevalence and socio-demographic predictors of food insecurity
among regional and remote Western Australian children.”

Currently under review

From: onbehalfof+anzjph+substitution.com.au@manuscriptcentral.com
<onbehalfof+anzjph+substitution.com.au@manuscriptcentral.com> on behalf of
Australian & New Zealand Journal of Public Health
<onbehalfof+anzjph+substitution.com.au@manuscriptcentral.com>

Sent: Tuesday, 13 December 2016 4:10 PM

To: stephanie.godrich@outlook.com

Cc: stephanie.godrich@outlook.com; j.lo@ecu.edu.au; christina.davies@uwa.edu.au;
j.darby@ecu.edu.au; a.devine@ecu.edu.au

Subject: ANZJPH - Manuscript ID ANZJPH-2016-397 [SE-6-a]

13-Dec-2016
Dear Mrs. Godrich:

Your manuscript entitled **Prevalence and socio-demographic predictors of food
insecurity among regional and remote Western Australian children." by Godrich,
Stephanie; Lo, Johnny; Davies, Christina; Darby, Jill; Devine, Amanda, has been
successfully submitted online and is presently being given full consideration for
publication in Australian & New Zealand Journal of Public Health.

Co-authors: Please contact the Editorial Office as soon as possible if you disagree with
being listed as a co-author for this manuscript.

Your manuscript ID is ANZJPH-2016-397.

Please mention the above manuscript ID in all future correspondence or when calling
the office for questions. If there are any changes in your street address or e-mail
address, please log in to ScholarOne Manuscripts at
https://mc.manuscriptcentral.com/anzjph and edit your user information as appropriate.

Thank you for submitting your manuscript to Australian & New Zealand Journal of
Public Health.

Sincerely,

Chloe Patton
Australian & New Zealand Journal of Public Health
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https://mc.manuscriptcentral.com/anzjph

Manuscript 6: “Which food security determinants predict adequate vegetable
consumption among rural Western Australian children?”

Accepted for publication in International Journal of Environmental Research and
Public Health.
Special issue: Environmental Influences on Maternal and Child Health

From: krystal.liu@mdpi.com [krystal.liu@mdpi.com]

Sent: Wednesday, 28 December 2016 10:02 AM

To: Stephanie GODRICH

Cc: Johnny LO; Christina R. Davies; Jill DARBY; Amanda DEVINE; IJERPH
Editorial Office

Subject: [IJERPH] Manuscript ID: ijerph-167995 - Accepted for Publication

Dear Mrs. Godrich,

We are pleased to inform you that the following paper has been officially
accepted for publication:

Manuscript ID: ijerph-167995

Type of manuscript: Article

Title: Which food security determinants predict adequate vegetable
consumption among rural Western Australian children?

Authors: Stephanie L. Godrich *, Johnny Lo, Christina R. Davies, Jill Darby,
Amanda Devine

Received: 3 December 2016

E-mails: s.godrich@ecu.edu.au, j.lo@ecu.edu.au, christina.davies@uwa.edu.au,
j.darby@ecu.edu.au, a.devine@ecu.edu.au

Environmental Influences on Maternal and Child Health
http://www.mdpi.com/journal/ijerph/special _issues/maternal _childhealth
http://susy.mdpi.com/user/manuscripts/review info/8c5602c116ab6e5a965¢c9bc780c5ea
4a

We will now make the final preparations for publication, then return it to
you for your approval.

Kind regards,

Krystal Liu

Assistant Editor

Email: krystal.liu@mdpi.com

News: 2015 IF of IJERPH is 2.035
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https://staffmail.ecu.edu.au/owa/redir.aspx?C=ElGZSKLhDEee1lCQcpq5qNhDG5YaNdRIWLjE6LZHPsvNWhlIGmPeyiIxK07-bw5fNXsY-nepIEM.&URL=http%3a%2f%2fwww.mdpi.com%2fjournal%2fijerph%2fspecial_issues%2fmaternal_childhealth
https://staffmail.ecu.edu.au/owa/redir.aspx?C=ElGZSKLhDEee1lCQcpq5qNhDG5YaNdRIWLjE6LZHPsvNWhlIGmPeyiIxK07-bw5fNXsY-nepIEM.&URL=http%3a%2f%2fsusy.mdpi.com%2fuser%2fmanuscripts%2freview_info%2f8c5602c116ab6e5a965c9bc780c5ea4a
https://staffmail.ecu.edu.au/owa/redir.aspx?C=ElGZSKLhDEee1lCQcpq5qNhDG5YaNdRIWLjE6LZHPsvNWhlIGmPeyiIxK07-bw5fNXsY-nepIEM.&URL=http%3a%2f%2fsusy.mdpi.com%2fuser%2fmanuscripts%2freview_info%2f8c5602c116ab6e5a965c9bc780c5ea4a

Evidence supporting republishing of this article in thesis

From: Krystal Liu [krystal.liu@mdpi.com]

Sent: Thursday, 29 December 2016 11:54 AM

To: Stephanie GODRICH

Cc: ijerph@madpi.com; penny.gu@madpi.com

Subject: Re: [IJERPH] Manuscript ID: ijerph-167995 - Accepted for Publication

Dear Mrs. Godrich,

Thank you very much for your message. We are an Open Access publication, there is
no problem if you want to include the manuscript in your thesis. Just make sure that
the article is properly cited. Now the final version is edited by the English editor and we
will sent it to you for final check as soon as possible. Please keep well informed.

If you have any other questions, please feel free to contact us.

Good luck to your dissertation.

Kind regards,
Krystal Liu

299



for Conference Presentations

-review

Evidence of Peer

National Conference (2016, June)

Association

Australian Health Promotion
Perth, Western Australia

0009 YA Yiad

peoy Aeg sjunoy OTT/€

paywi Ald xauly

siadeue|y aJuaJayuo] 90T VdHY
"sn 03 33e}saY jou op asea|d aaoge ay) Buipsebads suonsanb Aue asey noA pinoys

'Sa5URAXa [PARJ]) PUB UO[JEPOLULIDIIE J0) 3JURISISSE [EPUBULY AU 340 03 2jgEUn 51 2DUI3JUd 3yl
‘910z [Mdy Uik S1 yoiym ajep uonensibad paiq Apea 241 Ag aouasajucd ay) pusne o) Aed pue s21sibad 01 paunbas ale siejuasasd ||e JeY) pasIApe aq aseald
"33 W1 aseajd ‘a0ualajuoD 9107 YdHY U3 Joj J31siBas oL
313 3|qe|ieae s1 2ouelb e je wesboud ay) rwesbosd aun U JUSWSAOAUL INOA 0 PJEMIOS 3oo] M pue pajepaidde Ajeasb si acuasajuod ay) Joj umoys aney nod poddns ayl

Uane 3 Bupjel ‘uoneaouUT 03 UOIIPERIL
‘sjog auy BupauuoD - BWAL L 3JURIBJUOD Y} 0} uoneuasald 3yl Jo JuaLuubie ALl aquasap oy apiis juled samod INO Jo uoisnpul auy Bupsanbal s1 aRRWWoD welbold pue JuNRuaPRS Ul ‘uoijejuasald jelo yoea Jo4
"syeam Buiwod auy ul noA o3 papinosd ag (M sajoN Buysug Jeyeads

aulnaQ epuBLY

o7 Auuyor
jei0 sjuaWuoIIAUg AgJeq [ NOILJINNSNOD 318¥L1IDIA/LINYA S,NIHATIHD €9
anpJoddng ajeas)| salneq eunsuy) WA 40 SHIAIYA OLNI NOILYOILSIANT SAOHLIW-AIXIN TWIID010I3 NY :SIILSILVLS FHL ANIHIE S3IH0LS
H21Ha0o
JINVHdILS
%ELHMMM_WE swayigns/awayr | - (s)hoyiny SRuL saded sodes

:s/uonejuasasd pajdadoe Jnok Buipsebas mojaq S|IEIRP pUlY 35E3|d
"9T0Z AUNL ZZ — 6T W4y Yliad Ul YBnosogqieds [210H SNOAZapuay AUl 18 P|2y 30 03 UD[BDOSSY UD[OWOId
YI|ESH UBIRSISNY 3] JO SDUSIBYJUOD |BUOHEN PJEZ YL U3 18 uoRejuasaJd el 40 paidadoe usaq sey peisge dnod Jey) wayuod oy pasespd ale am ‘sagiwwod BuisiueBip ay) Jo Jleyaq ug jsuonenelbuo)
UOIIBIDOSSY UDIJOWOLd YIJeaH UBI[EIISNY L3 JO 30URIJUO0)) [BUCIIBN PIET YL
‘INVHAILS 182

uonEIYNON PEASQY - 9TOZ VdHY 1alqns

HOI¥QOD 3lueydass :oL

Wd STI€ 9T0T Y4B ZT ‘Aepsan] :juas
<NE"WO0J'IasIUEFI03 @SUOREIYROUS> GTOT YdHY (W4

300



TE WO XaUIe@ a1 0z edye 3

E€bS L1926 € T9+ 4

000Z 986 8 T9+ 'L

0009 ¥M ‘Y1ad

peoy Aeg sjuno 0TT/€

paywi Aid xauny

siadeue|y 23UJ24U0) 9107 YdHY

"sN 0} 23EYSaY Jou op asea|d anoge 2y} Gupsebas suonsanb Aue aney nod pinoys

'SB5USMXS [BARS} PUE UDIJEPOLILLIOIOR J0) S0URIS|SSE [EDUBUL AUE J3J0 O] BjgEUN S| S0URJBJUCD Byl

910z Hdy Yip 1 ya1ym a3ep uoensibal paiq Apes ay) Ag 2ouasajucd auy) puspe oy Aed pue Jejsibal o] padinbay sue sisjuasald [|B 1By} pasiApe aq aseald

"3137 ¥1p asea)d ‘a3UlRJuUn] 9107 YdHY aU Jo) JajsiBas o

“31a1] 2|qe|eae 51 aoue|b e 18 wesbosd Byl "weibold Byl Ul JUSWBAJOAU] NOA 0] PJEMIO) HOO] BM pue palesasdde Afleasb S| aoualEuUDD BY) JO) UMOYS 3ARY noA uoddns syl
uape| 3 Bunjely ‘uogesouu 03 uonipesl ‘syoq aup bupauuoy - Bwal) aJuaIajuo) 3y} 0 uonejussasd ay jo Juawubiie aup aquasap o3 apis Juiod samod INO Jo uoisnpul au Bugsanbal s asIWIWOD welbolg pue dyKUBIRS AU ‘uoijeuasaad jeao yoea Jog

'syeam Buiwos 3Ly ul noA 03 papiaosd aq |Im sa10N Bulsng Jayeads

auIAaQ BpuBWLY
Agaeq

|B40 |uoBIY Ajunwiiod uayisuans salAeQ BULSLLD NIHATIHI VAL JLOWIY ANV TYNOIDIH ONOWY NOILdAWNSNOD 3718¥13ID3IA ANV LINY4 ISWIHINI OL STIDILVHLS INVINYOANI ALINNINNOD s9
H2IYa09 IINVH4IALS
adA] uopejuasalgd paydany wapgng/awayl (s)aoyny 3y 1oded ai Jadeg

:sfuoneuasaud pajdadoe anod Buipsebal mojaq s|IEYEp pul asea|d

"9T0Z 2UN( ZZ — 6T Woy Ypiad ul ybnoiogiess
[10H SNOAZAPUSY 3U3 18 PaY 24 0] UONBIOSSY UONOLUO YI/EaH URI2ASNY 34) J0 33U3JaJUCY [2UDNEN PIEZ BU1 3U) 12 UOIeIUasald [e40 40} Pa3dadde Uaaq sey 1DeIISge JNoA J2y) WD) o) paseald aie am ‘saniwwo Buisiuebio au Jo Jjeyaq ug isuonejmelbuc

UO[}R|J0SSY UOJJOLIOI Y3EBH UR|[RJISNY BUJ JO BOUBIDJUC) [BUOIIEN PIET YL
"IINYHJALS 4e=q

UONEIYUON 12E415GY - 9TOT WdHY 398fgns

H2I4Q09 3lueydsls oL

Wd ST'E 9107 Yew 7 Aepsan) juag
<newoliasiuedioa@suonelynous 9Tz YdHY [wold

301



I Conference (2016, May)

ia Nationa

f Austral

Association o

Dietitians

TEWOIGTOZeep//aRY :@}i5qam

TEWO0J XeUE@ISUERTaIp :|lew3

€915 £976 T T9+ Xe4

00£0 5926 T 19+ :auoyd

BI[_1SNY ‘0002 MSN AaupAs

19305 Qg 16 ‘0T [9ra]

siadeue|y a3uaJ3ju0) [EUOLEN PIEE BI[BJISNY JO UOLRII0SSY Suennalq
‘spJeday puny

‘aunoga|y 03 noA ujwodjam o) pIemio) Joo| 3

'SN 1983U02 0] @1eysay Jou op asea|d anoge ay) Suipiedal suonsanb Aue aney noA pjnouys
"JUBLUBA|OAUI INOA 0} pJemJoj YOO| am pue pajerdaidde Ajpeass s1 aJualajuo) ays Joj umoys aney noA Joddns ayl

“uawsa|ddns jeuinal ay1 ul papn|aul ag 10U |jIm

Yensqe Jiay) pue wesdoid ayy wouy panowas Sujaq ysi 9TOZ YN ZZ Aq uonensidal aaualajuod Jayl pied jou arey oym sioyine Aue yans se pue ‘ajesodiodul ued wesdoid Jno uey sYENSAR 3J0W PanAIA) 3Ry am jedaudde ued nok sy

e WO GTOZEEP MMM BIA 31ISqaM 3IUBIAJU0I AY] ISIA J0 Jaysias 03 a1 I asea|d
*910Z YMe zz Ag uonensidas asualajuo] Jiay} 1oj Aed pue saysida) o} pasinbal ase sioyine Suguasaid ||y
*910Z Y2eN zZ Aq 3130 wioy 3y} Suipeojdn eja siaSeuely 23uaJaju0) Y3 0} UINJAJ PUB WO INSO[ISIP PaYIENe Ay} ul ||y asea|d Yago siy) jo acueidadde JnoA wiyuod of
"3)ISCamM UBIJUC) Ay} U0 J|ge|IBAE g OS[E ||im pue Jajsod Jnof jo uogesedald ayy yim JSISSE 0} paydeRe aJe sajou Buyaliq pajielag

3UIAI( BPUBIY
Aqlea i
YaJeasay NIHATHD
12}50d - @3S0 salneq BubsLy) £V
- Q35012 HOINAOD WA JLOWIY ONY TYNOIDIY DNOWY NOILIWNSNOD 318¥LIDIA ANY LINY4 40 SINYNINYILIA TYNOSHIdUILNI ANY TYNAIAION] ONILYDILSIANI
JINVH4LS
adhL weals el (s)4oyyn 3111 Jade, a
uonejuasalg paydaday IS PENsqY Hiny 3L Jeded Jadeg

:uoissjwqns pajdadoe Jnok Buipiedal mojaq s|iejap puy aseald
‘9707 ABIN TZ-6T 3UINOGIaIA Ul p|ay a4 03 3audiajuo]

9107 Y¥¥a @Y1 Joj weidoud aaualajuny auy} 0ju| UOKEIURSL4 Ja)s04 B e pajdadde uaaq sey uoIssiwgNs JIE3sgE JnoA Jey) wiyuod o) paseajd ale am ‘aapiwiwo) weldold [ED0S PUE JYRUBIIS WY Y} JO JIEYaq uQ jsuobejnie.dua)

Melbourne, Victoria

‘JINYHdILS Jeag

UISSIWIGNS 10B115QY 4O UCLEIYLON - 9T0F YyQ :Ha2lqns
H2I¥009 alueydals oL

INd ¥Z°Z ST0Z 43qua33q 97 Aepsaupap :jusg
<ne‘wiodJas|ued 0a@suoneIutous 907 Vg jwoly

302



National Rural Health Conference (2015, May)
May, Darwin, Northern Territory

30 January 2015
Ref: 417

Mrs Stephanie Godrich
Regional Strategy Coordinator
Foodbank WA

2/4 Wesley Street

BALCATTA WA 8021

Dear Stephanie
13th National Rural Health Conference - Abstract Update

Thank you for submitting one or more abstracts for presentation at the 13th National Rural Health Conference in Darwin, 24-27
May 2015.

Ower 400 abstracts were received, very many of them of real interest and quality. Unfortunately this means there will be many
worthy papers that we are not able to place in the program. In order to fit as much as possible into the Conference, we have
asked some people to consider a 10-minute 'soapbox’ presentation rather than a 20-minute presentation. In a few cases we
are offering a spot for a poster to someone who sought a spot for a presentation.

Below we have listed the title of the abstract(s) submitted in your name, their current status (Successful, Unsuccessful or
Under Consideration) and, if successful, the type of presentation you are being offered.

IAI:stract Details

Paper Title: What Prevents or Facilitates Fruit’'Vegetable Intake Among Rural
Western Australian Children?

Paper Status: Successful

Presentation type: General paper (20 mins)

Paper Status

Successful: Subject to confirmation of your acceptance, abstracts in the ‘Successful' category will be allocated a spot on
the program in one of the presentation types (a general paper, a peer reviewed paper, a scapbox paper or a poster).
Unsuccessful: Abstracts in this category have not been allocated a place on the program.

Under consideration: Abstracts in this category are still being considered and we will contact you about these as soon
as possible.
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International Conference on Public Health (2016, July)
Colombo, Sri Lanka

éf ICOPH 2" International Conference on Public Health -
> 2016

28th — 29th jyly 2016, Sri Lanka

Author : Ms. Stephanie Godrich

Co- Author : Or. Johnny Lo, Dr. Christina Davies, lill Darby, Dr. Amanda Devine

Address : Edith Cowan University, Western Australia.

Paper 1D CICOPH - A - 448

Paper Title : WHICH FOOD SECURITY DETERMINANTS ARE ASSOCIATED WITH REMOTENESS IN
WESTERN AUSTRALIA?

Date 115" June, 2016

MNOTIFICATION OF ABSTRACT ACCEPTANCE ICOPH 2016 - A - 448

Dear Ms, Stephanie Godrich,

Congratulations on the acceptance of your abstract for an oral presentation and thank you for your
interest in the International Conference on Public Health. On behalf of the Conference Organizing
Committee, | would like to formally invite you to attend the TIKM's 2™ Annual International Conference
on Public Health to present your paper in Sri Lanka on 28" — 29™ July 2016. The conference is being
organized by The International Institute of Knowledge Management [TIIKM).

The aim of this international conference is to provide a comprehensive dialog for the scholars and
practitioners to share and explore new heights in Public Health as the theme implies in overall. While
researchers and academics have the opportunity to present their current and on-going studies at this
conference, practitioners also have the opportunity to share their experiences from the world of practice.

All submissions will be peer reviewed and acceptance will be based on quality, relevance, and originality.
Presenters will be given the opportunity to have their submissions included in the on-line conference
proceedings with 155M and ISBN. Conference proceedings of ICOPH 2016 will be sent for evaluation into
major indexing and abstracting databases (e.g. Google Scholar, 3COPUS, THOMSOMN REUTERS - Conference
Proceedings Citation Index). The best selected papers presented at the conference will be invited to
extend their papers for their publication in supporting Journals.

Please view the ICOPH website at www.publichealthconference.co regarding information about travel,
accommeoedations, awards, registration, presentations, and procedures on how to participate.

You can also register through our website. An invitation for the registration will be sent to you separately.
Get early bird registration rate by completing your registration on or befare 15 June, 2016,

More details and instructions will be announced closer to the event.

We look forward to meeting you on July 28 - 29, 2016,

Yours sincerely,

Isanka P. Gamage
Convener ICOPH 2016

Conference Secretariat
International Conference on Public Health 2016, No; 288/1/1, Old Kottawa Fgf MONASH

Fx
road, Embuldeniya, Nugegoda 10250, Sri Lanka. UﬂiVEFSiT}' T"Km
Tel: +94 113 098 521/2, Fax: 494 112 835 571 Hotline: +94 715 583 870 Malaysia
Email: info@publichealthconference.co

The imernatonal institute of
Knowledge Managemasni
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2"4 Annual International Conference on Public Health — 2016
" ICOPH 28t — 29t July 2016, Sri Lanka
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Author : Ms. Stephanie Godrich

Co- Author :

Address Edith Cowan University, Western Australia

Paper ID D ICOPH - A- 129

Paper Title : HOW DO SOCIAL AND ECONOMIC FACTORS INFLUENCE FRUIT AND VEGETABLE
CONSUMPTION AMONGST REGIONAL AND REMOTE WESTERN AUSTRALIAN
CHILDREN?

Date : 30" March, 2016

NOTIFICATION OF ABSTRACT ACCEPTANCE ICOPH 2015- A - 129

Dear Ms. Stephanie Godrich,

Congratulations on the acceptance of your abstract for an oral presentation and thank you for your
interest in the International Conference on Public Health. On behalf of the Conference Organizing
Committes, | would like to formally invite you to attend the TIKM's 2nd Annual International
Conference on Public Health to present your paper in 5ri Lanka on 28th = 29th July 2016. The conference
is being organized by The International Institute of Knowledge Management (THKM).

The aim of this international conference is to provide a comprehensive dialog for the scholars and
practitioners to share and explore new heights in Public Health as the theme implies in overall. While
researchers and academics have the opportunity to present their current and on-going studies at this
conference, practitioners also have the opportunity to share their experiences from the world of practice.
All submissions will be peer reviewed and acceptance will be based on quality, relevance, and originality.
Presenters will be given the opportunity to have their submissions included in the on-line conference
proceedings with 155N and 158N, Conference proceedings of ICOPH 2016 will be sent for evaluation into
major indexing and abstracting databases (e.g. Google Scholar, SCOPUS, THOMSOMN REUTERS - Conference
Proceedings Citation Index). The best selected papers presented at the conference will be invited to
extend their papers for their publication in supporting Journals.

Please view the ICOPH website at http://publichealthconference.co/2016/ regarding information about
travel, accommodations, awards, registration, presentations, and procedures on how to participate.

You can also register through our website. An invitation for the registration will be sent to you separately.
Get early bird registration rate by completing your registration on or before 15th February 2016.

More details and instructions will be announced closer to the event.

We look forward to meeting you on July28 — 29, 2016.

Yours sincerely,

Isanka P. Gamage
Convener
International Conference on Public Health - 2016

Conference Secretariat “‘
International Conference on Public Health 2018, No; 288/1/1, Old Kottawa

road, Embuldeniya, ‘-.T"Km
Mugegoda 10250, 5ri Lanka. .I;l:‘t!-!:.:._-."'r-;: ol et

Tel: 494 113 098 521/2, Fax: 494 112 848 654 Hotline: +94 77 2241493
Email: info@publichealthconference.co
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World Nutrition Congress (2016, September)
Cape Town, South Africa

4 University of The Western Capa
. TR . . T s ) Private Bag X17, Belvilla
:WOI"IC' NUtFItIDﬂL L‘lll"'L IL“\” _.lll.r'lk-‘- Republic of South Africa

T Knowledage Policy Action Telaphone: +27 21 683 5106
o g ¥ Email: info@wneapetown2016.com

Dear Stephanie Godrich,

Congratulations!! Your late breaking abstract, Using Mixed-Methods to Create a Picture of
Food Security among Western Australian Children, has been accepted as a POSTER
FRESENTATION for the upcoming World Nutrition Cape Town 2016, under the topic: Food
and Nutrition Security, which will be held in Cape Town on the 30 August to 02 September
20186.

Each of the abstract was reviewed by several experts in the field and no recommendations for
enhancements to your abstract have been suggested.

The Waorld Nutrition Congress will be contacting you shortly as to the date, time, and location of
your presentation. They will also be giving you insftructions as to the format of your
presentation. Remember to follow these directions carefully.

Please note that you are responsible for the arrangements and costs of your registration, travel
and accommodation. For your convenience, Flease use the following promo code to qualify for
the early bird rate: WNCTABSDIS.

Again, congratulations and | look forward to seeing you at the conference.

Sincerely

Local Conference Organisers
World Mutrition Cape Town 2016

+ 27 21 68351086
speak@wncapetown2016.com
http:/fwwww.wincapetown2016.com
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Public Health Association of Australia and Chronic Diseases Network Conference
(2016, September)
Alice Springs, Northern Territory

Speaker Presentations

Are knowledge and preferences associated with adequate
child fruit and vegetable consumption?

Accepted - Oral Presentation

Oral Presentation

Promotion

3B - Childhood Nutrition
Sep 19, 2016
3:30 PM - 5:00 PM

Mrs Stephanie Godrich

Stephanie is a nutritionist with 10 years experience in
industry sectors including not-for-profit, research,
evaluation and consultancy. She is also a Co-Vice
President of the Public Health Association of Australia
(Western Australian branch). Stephanie’s aspiration to
advocate for equitable health opportunities for regional and
remote communities began with her work through
Foodbank WA. It been continued through her current PhD
which focuses on the relationship between food security
determinants and fruit and vegetable intake among regional
and remote WA children.

Top fruit and vegetable messages recalled in regional and
remote Western Australia.

Poster Presentation Offer

Oral Presentation

Promaotion

Poster Displays P2
Sep 20, 2016
12:45 PM - 1:00 PM

Mrs Stephanie Godrich

Stephanie is a nutritionist with 10 years' experience in
industry sectors including not-for-profit, research,
evaluation and consultancy. She is also a Co-Vice
President of the Public Health Association of Australia
(Western Australian branch). Stephanie’s aspiration to
advocate for equitable health opportunities for regional and
remote communities began with her work through
Foodbank WA. It been continued through her current PhD
which focuses on the relationship between food security
determinants and fruit and vegetable intake amaong regional
and remote WA children.
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Statement of PhD Candidate’s contribution to peer reviewed journal articles
included in this thesis

Manuscript 1:

Godrich, S.L., Davies, C.R., Darby, J., Devine, A. (2016). Which ecological
determinants influence Australian children’s fruit and vegetable consumption? Health

Promotion International. Advance Access. 1-10. doi: 10.1093/heapro/daw063.

To Whom It May Concern,

I, Stephanie Louise Godrich, collected the data, led the analysis and drafted the paper
under supervision from Christina R. Davies, Jill Darby and Amanda Devine. All authors
contributed to the critical review, saw and approved the final version of the publication
entitled "Which Ecological Determinants Influence Australian Children’s Fruit and

Vegetable Consumption?"

Stephanie L. Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated
above is appropriate.

Christina R. Davies The University of Western Australia

Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University
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Manuscript 2:

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2017). Are regional and
remote Western Australian children eating for good health? An investigation into fruit
and vegetable consumption. Health Promotion Journal of Australia. Advance Online
Publication. doi: 10.1071/HE16090.

To Whom It May Concern,

I, Stephanie Louise Godrich, collected the data, led the analysis and drafted the paper
under supervision from Johnny Lo, Christina R. Davies, Jill Darby and Amanda Devine.
All authors contributed to the critical review, saw and approved the final version of the
publication entitled “Are regional and remote Western Australian children eating for

good health? An investigation into fruit and vegetable consumption.”

Stephanie L. Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated
above is appropriate.

Johnny Lo Edith Cowan University
Christina R. Davies The University of Western Australia
Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University
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Manuscript 3:

Godrich, S.L., Davies, C.R., Darby, J., Devine, A. (2017). What are the determinants of
food security among regional and remote Western Australian children? Australian and
New Zealand Journal of Public Health. Advance Online Publication. doi:
10.1111/1753-6405.12636.

To Whom It May Concern,

I, Stephanie Louise Godrich, collected the data, led the analysis and drafted the paper
under supervision from Christina R. Davies, Jill Darby and Amanda Devine. All authors
contributed to the critical review, saw and approved the final version of the publication
entitled “What are the determinants of food security among regional and remote

Western Australian children?”

Stephanie L. Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated
above is appropriate.

Christina R. Davies The University of Western Australia

Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University
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Manuscript 4:

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2016). Prevalence and socio-
demographic predictors of food insecurity among regional and remote Western
Australian children. Manuscript under review (Australian and New Zealand Journal of
Public Health).

To Whom It May Concern,

I, Stephanie Louise Godrich, collected the data, led the analysis and drafted the paper
under supervision from Johnny Lo, Christina R. Davies, Jill Darby and Amanda Devine.
All authors contributed to the critical review, saw and approved the final version of the
publication entitled “Prevalence and socio-demographic predictors of food insecurity

among regional and remote Western Australian children.”

Stephanie L. Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated
above is appropriate.

Johnny Lo Edith Cowan University
Christina R. Davies ‘ The University of Western Australia
Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University
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Manuscript 5:

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2016). Do food security
determinants predict adequate fruit consumption among regional and remote Western

Australian children? Manuscript in preparation.

To Whom It May Concern,

I, Stephanie Louise Godrich, collected the data, analysed the data with Johnny Lo and
drafted the paper under supervision from Johnny Lo, Christina R. Davies, Jill Darby
and Amanda Devine. All authors contributed to the critical review, saw and approved
the final version of the publication entitled “Do food security determinants predict

adequate fruit consumption among regional and remote Western Australian children?”

Stephanie L. Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated
above is appropriate.

Johnny Lo Edith Cowan University
Christina R. Davies The University of Western Australia
Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University
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Manuscript 6:

Godrich, S.L., Lo, J., Davies, C.R., Darby, J., Devine, A. (2017). Which food security
determinants predict adequate vegetable consumption among rural Western Australian
children? International Journal of Environmental Research and Public Health. 14 (40),
pp 1-15. doi:10.3390/ijerph14010040. Copyright © 2017 by the authors. licensee
MDPI, Basel, Switzerland.

To Whom It May Concern,

I, Stephanie Louise Godrich, collected the data, analysed the data with Johnny Lo and
drafted the paper under supervision from Johnny Lo, Christina R. Davies, Jill Darby

and Amanda Devine. All authors contributed to the critical review, saw and approved
the final version of the publication entitled “Which food security determinants predict

adequate vegetable consumption among rural Western Australian children?”

Stephanie L. Godrich

I, as a Co-Author, endorse that this level of contribution by the Candidate indicated
above is appropriate.

Johnny Lo Edith Cowan University
Christina R. Davies The University of Western Australia
Jill Darby Edith Cowan University

Amanda Devine Edith Cowan University
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