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ABSTRACT

Background. There isahigh prevalence of childhood obesity in Malta. The aim of thisresearchis to
gaininsightintothe environmental drivers of childhood obesity in Malta, and identify opportunities

for an environmental approach to obesity prevention.

Methods. Thisthesis comprises: (i) acontextual analysis of childhood obesity and the policy
response in Malta; (ii) an overview of systematicreviews to identify environmental components of
effective preventioninterventions; (iii) an assessment of Maltese television advertising; (iv) an
environmental audit of the food and built environment; (v) semi-structured interviews and focus
groups with key informants; and (vi) microsimulation modelling to forecast the future health and

economicburden of obesity in Malta.

Results. Numerous environmental factors at multiple levels deter healthy dietary and physical
activity behaviouramong Maltese children. These include an obesogenicbuilt environment that
provides few opportunities for play oractive transport, and a food environment characterised by
easy access to, and heavy promotion of, energy-densefoods and beverages. The contextual analysis
and environmental audit revealed several obesogenicaspects of the environmentin Malta, such as
substantial promotion of food high in fat, sugarand saltto children onlocal TV channelsand a price
premium for certain healthy food optionsin grocery stores. Thematic analysis of qualitative data
revealed numerous barriers to healthy behaviours for Maltese children, including parental concerns
abouttraffichazard leadingtorestricted physical activity, and familal dietary patterns which
encourage over-consumption of food. Interviews with food industry and publichealth actors also
highlighted ‘framings’ of obesity that closely matched those described in the international literature.
Microsimulation modelling illustrated the substantial financial savings and reductionsin non-

communicable disease incidence if population weight reduction were to be achieved.

Conclusions. An obesogenicenvironment underlies the problem of childhood obesity in Malta. The
socio-ecological approach usedin this research highlighted key areas forintervention and illustrated

the importance of taking contextinto account when designing national obesity-prevention efforts.
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CHAPTER 1. INTRODUCTION

Obesity has become acritical publichealth challenge globally as prevalence continues to rise 13,
Worldwide, the proportion of adults who are overweight or obese increased by around 8% between
1980 and 2013 3, with over 600 million adults considered to be obese in 2015 4. The increase in
worldwide prevalence has also been substantialamongst children and adolescents, with around
23.8% of boys and 22.6% of girls being overweight and obese in 2013 3. Nosingle country has
managed to definitively halt or reverse this trend, leading to obesity being labelled as a global
‘pandemic’ > with dire implications for human health and societal productivity ®. Childhood obesity
in particular has received substantial attention from governments and organisations worldwide 7, as
42 million children under five years of age * and over 200 million school-aged children are estimated
to be overweight orobese 2. Childhood has been described as acrucial period forthe establishment
of health and wellbeing throughout the life course, emphasising the need for effective publichealth
action at thisearly age °. Asin othercountries, Malta has experienced arapidincrease in childhood
obesity prevalence in recent decades °. This thesis seeks to gain an understanding of the
environmental drivers of childhood obesity in Malta, to explore the factors informing the current
policy response and other dynamics at play, and to highlight opportunitiesforapplyingan ecological
approach to obesity prevention and control in Malta. The following chapterintroduces the rationale
behind selecting Maltaas a case country, outlined the aims and objectives of this dissertation, its

overall structure and my contribution toits various sections.

1.1 Thesis rationale

Maltese children and adults are amongst the most overweightand obese inthe WHO European
region. Unless promptactionistakento curb thistrend, itislikely to translate into substantial
obesity-related disease morbidity and mortality overthe coming decades. My interestin this topic
stems from the fact that, despite growing recognition and awareness of the problem, there has been
very little field research conducted on environmental drivers that may be contributing to the
problem in Malta. More robust research on obesity-related behaviours and the environmental
drivers that facilitate and maintain such behavioursis required toinform, support and lay the
groundwork for effective obesity-prevention interventions and policies 2. In turn, such research
requires a baseline assessment of the physical, political, economicand socio-cultural dimensions of
the Maltese environment. A combination of objective and subjective measurements of these
environmental aspects are important if the environment's relationship with weight gain and obesity

isto be adequately assessed 132>, This dissertation aims to address this research gap, generating
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contextually relevant datathat can be used by Maltese decision-makers to modify theirapproach to
thisendemicpublichealthissue. Comparisons between key stakeholders’ subjective perceptions of
the environment and measured objective observations may also highlight areas foraction or future

research.

1.2 Malta: an island in the Mediterranean

The Maltese archipelago consists of three islands covering an area of 316 km?, located in the centre
of the Mediterranean Sea approximately halfway between the southern tip of Sicily and the North
African coastline. The two mainislands of Maltaand Gozo are inhabited, having a population of
around 425,000 in 2013 6. The Maltese populationis relatively homogenous, although migration
from otherethnicgroupsis onthe increase. '’ Life expectancy at birth is currently around 83.1 and
78.8 yearsfor femalesand males respectively, similarto that of Greece butlowerthanthat of other
southern European countries such as Cyprus, Italy and Spain 2. Currently, approximately 50% of
Malta’s total land area is dedicated to agricultural pursuits, whereas a third consists of
urban/industrialland cover '8, The provision of urban green space and other recreational facilities in
Malta’s towns and villages is particularly low, estimated to be around 2.4m? per person '°. Malta is a
parliamentary representative democraticrepublichavinga President as the constitutional head of
state, whereas the Prime Ministeris the head of Government and the cabinet. The Parliament has
legislative power, with the Speaker of the House presiding over the unicameral House of
Representatives 2°. Malta has been a memberof the European Union since 2004. The islands’
historical background has had a profound influence on the built and social environmentand
population characteristics. Overthe pasttwo millennia, Malta has been a colony of the Phoenicians,
the Romans, the Moors, the Normans and the Spanish, before enjoying arelatively long period of
peace underthe rule of the Order of Knights of St. John (1530 —1798) and the British (1800 — 1964)
21 Throughoutthe twentieth century, the British in particularfostered a philosophy of free trading
that suited Malta’s status as a strategically-positioned naval dockyard and service provider?2. Malta
gainedindependence from Britainin 1964 and became a Republica decade later. Since then, the
Maltese economy has progressed from one harnessed to the needs of the British colonial
administration up to the mid-1960s, to a market-driven economy with an emphasis on highervalue
added economicactivitiesin services, notably financial services and tourism. Malta’s climate,
topography and small land mass; its proximity to, and historical cultural and commercial links with,
neighbouring Italy; the influence of British colonial rule between 1800 and 1964; and the impact of

tourism, mediaand globalisationinthe decades post-1960 have all had profound impacts on Malta’s
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food system and the population’s dietary behaviour. Malta has imported most of its food
throughoutrecorded history and continues to do so today 2%. The necessity of adaptingto the
demands of foreign palates has inevitably moulded Maltese nutritional habits as foods palatable to
British military personneland tourists competed with ‘typical’ Mediterranean influences from the
Italian peninsula?*. Asshown lateron in Research Paper1 (Contextual analysis), touristindustry
growth in recent decades may also have contributed to the consumption of convenience foods,

consolidating the shift away from a traditional Maltese diet 2.

1.3 Aims and objectives

Thereisincreasing evidence suggesting thatincreasing obesity rates result from individual’s
exposure tothe ‘obesogenicenvironment’ —which has been described as ‘the sum of influences that
the surroundings, opportunities, or conditions of life have on promoting obesity in individuals or
populations’>*>. Thisis also likely to be the case in Malta. Therefore, the aim of thisresearchisto
addressthe research question “Is there an obesogenic environment contributing to the high rate of
childhood obesity observed in Malta, and what opportunities exist to address this public health
problem using an environmental approach?” The specificobjectives of my research are to:
1. describe the upstream and downstream drivers of childhood obesity in Malta
2. review the evidence on effective environmental interventions to address childhood obesity
3. describe and assessthe obesogenicelements characterising select local communities
4. understand the views of key stakeholders around childhood obesity in Malta, the waysin
which they frame obesity, and explore barriers to physical activity and healthy dietary
behaviouramong children
5. assessthelong-term health and economicburden of childhood obesity in Maltaand
evaluate the impact of preventive interventions to reduce childhood obesity
6. developrecommendationsforadoptinganenvironmentalapproach to address childhood

obesityin Malta

1.3.1 Rationale for a mixed methods approach

Currently, thereisalack of knowledge around potential environmental contributions to excess
weightamongchildrenin Malta. Inturn, this limits the type of interventions under active
consideration by policymakers to address the problem. This exploratory study applies asocio-
ecological approach toaid in the identification of environmental drivers of childhood obesity, and

brings togetheranumberof methodstoinvestigateand characterise the obesogenicenvironmentin
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Malta. | adopted a mixed-method research design that combines complementary quantitativeand
qualitative techniques, primarily to obtain method and datatriangulation and hence increase the
validity and reliability of the findings 2°. Although quantitative information on the built environment
iscrucial for developing an objective analysis of the situation, the use of inductive qualitative
methods permits adeeperunderstanding of the environment as experienced by individuals,
including potential barriers to and facilitators of healthier behaviour. In turn, this will provide a
broad spectrum of evidence to policymakers, guiding the development of effective population-level

environmental interventions.

1.4 Structure of the thesis

Thisdissertation will be presentedinthe form of a ‘paperstyle’ thesis, whereresults are presented
ina number of research papers that have eitheralready been published in peer-reviewed journals,
or are currently underreview, orthatare in a formatthat is ready forsubmission toa journal. These
have beenincluded within relevant chapters afteranintroductory section - ‘preamble’ - thatlinks to
previous chaptersinorderto presenta coherent overall narrative and outlines how each paper
relates toone or more objectives of this thesis. Each paperis organized according to standard peer-
reviewed journal guidelines. Discussion of findings and limitations are included in the individual
research papers. This thesisis structured into seven chapters, with each chapterrelatingto one or

more research objective (Table1).
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Chapter Research Paper Objective(s) Status of publication
1. Introduction N/A
Theoretical Foundation and
N/A
Methods
Paper1: An obesogenic island inthe Mediterranean: mapping 1 Published:
potential drivers of obesity in Malta Public Health Nutrition; Dec 2015
3. Childhood Obesity in Malta
Paper2: Environmental components of childhood obesity ) Published (earlyview):
prevention interventions: an overview of systematicreviews Obesity Reviews; July 2016
. - . . Published:
P : Tel f hil Mal 1
aper 3: Television food advertisingto children inMalta ,3 Health Promotion Int.; Oct 2015
. . Paper4: Food environments in Malta: associations with store Under review:
4. Environmental Audit . S 1,3 .
sizeand area-level deprivation Food Policy
. . . . Targetjournal:
Paper5: Productassortmentin grocery stores: application of the 1,3 Journal of Nutrition Education and
GroPromo tool .
Behaviour
Paper6: Barriersto children’s healthy food habits: a qualitative 14 Targetjournal:
study of the Maltesefood environment ! Social Science and Medicine
Key Informant Interviews and Focus  pgper 7: Barriers to Maltese children’s physical activity: a 14 Targetjournal:
Groups qualitative study ! Social Science and Medicine
Paper8: FramingChildhood Obesity in Malta: Narratives, 14 Targetjournal:
Attributions andSupport for Current Approaches ’ Obesity Reviews
. Forecasting the future of obesity in  pgper9: Health and Economic Consequences of Projected s Under review:
Malta Obesity Trendsin Malta Public Health Nutrition
7. Discussion N/A 6

Table 1. Thesis outline
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1.4.1 Overview of Chapters

Chapter 1: Introduction
In Chapter1lintroduce the reasons forselecting Malta as country example forinvestigation, the

aims and objectives of thisresearch, and the overall structure of the thesis.

Chapter 2: Theoretical Foundation and Methods

Chapter2 presentsthe theories, models and conceptual frameworks thatinform and guide my
research on childhood obesity and the obesogenic environment. It offers acomprehensive overview
and justification of the methods used to conduct the quantitative and qualitative aspects of this

research.

Chapter 3: Childhood Obesity in Malta

This chapter briefly outlines the prevalence, aetiology and consequences of childhood obesity in
Malta. It alsoreportson the policy response to obesity in Maltathus far. Two papersare includedin
this chapter: Research Paper1 isa contextual analysis characterising potential drivers of obesityin
Malta that focuses on multiple environmental dimensions of the obesogenicenvironment. Research
Paper2 presents and critically analyses findings of an overview of systematicreviews that examines

interventions to tackle overweight and obesity in children that have an environmental component.

Chapter 4: Environmental Audit

In chapter4 | discuss quantitative findings on Malta’s potentially obesogenicenvironment. Three
papersare included inthis chapter. Research Paper3investigates television advertisingaimed at
childrenin Malta. Research Paper4 objectively characterises the community and consumer food
environment, and Research Paper5addresses the promotional environmentin stores. Findings from

an environmental audit of the built environment are also briefly presented in this chapter.

Chapter 5: Key informant interviews and Focus Groups

This chapter presents qualitative findings resulting from aseries of semi-structured interviews and
focus groups with key stakeholders. Three papers are includedin this chapter. Barriers to children’s
and adolescents’ healthydietary behaviourand physical activity are explored in Research Papers 6
and 7 respectively. The contrasting ‘obesity frames’ or narratives around obesity of two key

stakeholder groups are presented in Research Paper8.
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Chapter 6: Forecasting the future of obesity in Malta
Research Paper9 presents results of amicrosimulation modelling exercise to forecast the health and

economicburden of unchecked obesity, and the impact of interventions to address obesity.

Chapter 7: Discussion
The final chaptersummarises and discusses the findings from the preceding chaptersand
componentresearch papers. Itincludes overall study limitations and strengths, implications for

policymakers, and recommendations for future researchin this field.

1.4.2 Contribution of the candidate to the thesis

| developed the research question, selected methods and collected all the data for this thesis. |
adapted a number of existinginstruments for the collection of quantitative data on the obesogenic
environmentin Malta. | led the design and data collection forthe qualitative research aspect of my
research. My supervisor Dr. Cécile Knai provided input on the research questions and overall
methodological approach. The nine research papersincluded in subsequent chapters summarize my
research activity. | am firstauthoron all articles, having taken the lead on writing the manuscripts
and acted as corresponding author during the submission process, draftingthe responses to
reviewers’ comments and making changes to the various manuscript versions. Dr. Cécile Knai
critically revised and co-authored all the manuscripts. These have been published, are underreview,
or will be submitted asindependent contributions to the literature, however the publications are
orderedinsuch a way as to presenta coherent projectand minimize repetition across articles.
Members of my Advisory Committee and other staff members at the LSHTM also collaborated on
several research papers. Input on methodological approach for Research Paper1 (Contextual
Analysis) was provided by Harry Rutter, whereas Professor Mark Petticrew and Ketevan Glonti
providedinputon Research Paper2 (Overview of systematicreviews). Dr. Sascha Reiff, Dr.
Charmaine Gauci and Dr. Joanna Spiteri provided input on Research Paper 3 (Television advertising).
Triantafyllos Pliakas provided guidance for Research Papers 4 (Environmental audit: NEMS-S) and 5
(Environmentalaudit: GroPromo). Professor Mark Petticrew also collaborated on Research Paper8
(Framings of obesity). Lastly, Dr. Laura Webber, Dr. Zaid Chalabi, Dr. Neville Callejaand Dorothy
Gauci contributed to Research Paper 9 (Microsimulation modelling). All collaborators are also co-
authors of the relevant manuscripts. The forms outlining the specificcontributions of the candidate

and co-authors foreach research paperare included at the end of this thesis.
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CHAPTER 2. THEORETICAL FOUNDATION AND METHODS

In this chapter, | firstdiscuss the theoretical elementsinformingthis research, and then outline the
methods used to collect primary dataemploying mixed methods. More specificinformation on the
actual instruments and tools used may be found in the respective research papers presentedin

subsequentchapters.

2.1 Theoretical foundation

Theoriesaidinthe understanding of intangibles, enabling researchers to explore complicated
problemsthrough different perspectives and providing aframework within which to position their
insights and conduct theiranalysis 2’. Obesity has been described as a complex disease, and thatan
individual’s risk of becoming overweight or obese is determined by the interaction of a plethora of
genetic, behavioural and environmentalfactors >7. As the surge in childhood obesity prevalence
raises questions aboutthe scale and rapidity of the rise and what can be done to halt or reverse the
trend, an expanding body of evidence suggests that ‘obesogenic’ elements of ourenviron mentand
individual behavioursinteractinacomplex dynamicthat ultimately resultsin excess weight gain. A
number of theoretical models and frameworks have been developed to facilitate our understanding
of the interaction between environment and behaviour, and to enable comprehension of policy
processes which may be relevantforobesity. Inthe section below | will provide a critical overview of
modelsthathave guided myresearch, outlinethe reasons why the theories were selected, and

relate these tomyresearch goals.

2.1.1 Socio-Ecological Models

Although most thinking around obesity remains grounded within anindividual, behavioural
approach, in recent years there seems to have been agrowing movementin publichealth towards a
more sophisticated socio-ecological approach. Socio-ecological models or theories of health
concentrate onthe broader structural and social contexts around the individual, departing from the
predominantviewof obesityas apersonal issue requiring treatment and takinginto consideration
interrelated biological, behavioural and environmental influences on anindividual’s weight. Thus,
economic, cultural, and political forces that are external to the individual may be takeninto
consideration as havinganinfluence on obesity 1*28, Forexample, Bronfenbrenner’s Ecological
Systems Theory (EST) 2° articulates how the development of a child’s characteristics is determined

by the child’sinherent qualities (i.e. biological factors such genes; or behavioural factors such as
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habits, emotions, and beliefs)and theirinteractions with the child’s external environments within
which a childisembedded (Figure 1). The term ‘environments’ refers to any event or condition
external to the individual, whereas ‘interaction’ refers to reciprocal exchanges between anindividual
and otherindividuals orinanimate objects thatinhabititsimmediate surroundings. The theory
stresses the importance of studying achild’s developmentin the context of multiple environments
or ecosystems which influence, and are influenced by, the child. These environments are envisaged
as nested within each other, starting from the mostintimate ecological home system or
environment (terms used interchangeably), moving outward to the larger school system and
ultimately to the most over-arching system of society and culture. Each of these systems interact
with and influence each other, as well as all aspects of the child’s life. Bronfenbrenner conceived of

five interlocking levels of influence, characterised from the mostintimate to the broadest as:

i. the microsystem:the smallest, mostimmediate environment within which a child functions,
comprisinginteractions athome with family members; at school with peers orteachers; and
withinthe community

ii. the mesosystem:encompassinginteractionsorlinkages between the different microsystems
surroundingthe child

iii. theexosystem:referstothe linkagesand processesthat may occur betweentwo or more
settings, atleast one of which does not contain the developing child but still affects it
indirectly through stimulating events at the microsystem level. For example, parental
workplaces, the larger neighbourhood and extended family members fall within this system.

iv. the macrosystem:thisrepresentsthe largest, most distant collection of individuals and
placesthat still exertsignificantinfluence onthe child. It refers to the cultural, societal and
institutional values that are manifestedinthe micro-, meso- and exosystems, being
composed of the belief systems, bodies of knowledge, material resources, customs,
lifestyles, cultural patterns and values, political and economicsystems etc.

v. the chronosystem:thistemporal dimension reflects consistency or change in underlying
systems overtime. Such change can happennotonlyinthe characteristics of an individual,
but alsointhe person’simmediate or broader environment such as changesin family
structure, parental employment status, place of residence and broadersocietal changes such

as economicdownturns orwars.
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Bronfenbrenner’s Ecological Systems Theory

Chronosystem
Changes Over Time

Macrosystem
Social and Cultural Values

Exosystem
Indirect Environment

Mesosystem
Connections

Microsystem
Immediate Environment

Figure 1. Bronfenbrenner’s Ecological Systems theory

The Ecological Systems Theory has been used as the basis for ecological health promotion models
that reflect the Dahlgren and Whitehead socioeconomic model of health 32, as well as forseveral
theoretical frameworks that try to conceptualise how obesity develops during childhood, such as
Davison and Birch’s contextual modelof the development of childhood overweight 33 and Harrison
et al.”s Six-Cs model of contributors to overweight and obesity in childhood 3*. Davison and Birch’s
model (Figure 2) is briefly discussed belowto provide a guiding structure for the evaluation of child
risk factors or behavioural patterns such as dietary habits, physical activity levels, and sedentary
behaviourthatcan place a child at risk of overweight. The impact of these factors onthe
development of obesity is moderated by child characteristics such as age, gender, and genetic
susceptibility to weight gain; and shaped by parenting styles and family characteristics including
family dietary and physical activity patterns, nutritional knowledge, feeding styles, and interactions
with peers 33, The characteristics of more ‘distant’ environments may also indirectlyinfluence child

weight status due to theirinfluence on parenting practices and children’s behaviours. Theyinclude

23



demographicfactors such as ethnicity, parental working hours, leisure time availability etc.; the
school (e.g. structured break times for activity and the dietary quality of lunches eaten at school),
and characteristics of the broader community environment such as neighbourhood geography,

availability of recreational facilities, food labelling laws, country climate and topography.

Community, demographie,
and societal characteristics

Socioeconomic
status

Ethnicity

Parenting styles and
family characteristics

Peer and siblin
School lunch Child feeding imn:rm:t‘;un:i ¢
programs practices
Child Fhamtl;::ﬁliﬂ' Family TV {_'I'il.'l'k.' rates and
'.l'ypluca of foods and child risk factors viewing neighborhood
available in the Age safety

Gender
Parent
monitoring of

child TV viewing

home

SEDENTARY
CHILD BEHAVIOR

Agasis s Mutritional DIETARY WEIGHT
knowledge INTAKE STATUS
PHYSICAL Parent preference cohool chvalcal
ACTIVITY for activity J Sehool physica
Parent educanon
Familial susceptibility io .
dietary intake weight gain R Parent activity PrOErarms

patlerns

Leisure time

Parent food

preferences Parent encouragement of

child activity

Parent weight
shils

Family leisure time
activity

Accessibility of
recreational facilities

Accessibility of convenience
Tosocks and restauranis

Figure 2. Davison and Birch’s ecological model of predictors of childhood overweight
*Child riskfactors refer to child behaviours associated with the development of overweight.

2.1.2 Policy theories

Theories are crucial for the study of complex policy processes. Such processes are complex because
theyinvolve interactionsamongalarge number of stakeholders seeking political influence within
specificcontextual settings; unexpected events (e.g. political, cultural etc.); and a complicated
mixture of policies spanning multiple levels of government >, The use of theories allows scholars to
highlightthe mostimportantitems for study and exploring the relationships between them. The
application of multiple theories helps prevent both ‘theory tenacity’ (persistent beliefinatheoryin
spite of evidence to the contrary) and confirmation bias (atendency to seek confirming evidence) 3°.

Furthermore, health promotion researchisinherently political in nature, sothat policy making has
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significantimplications for publichealth research, and vice versa 3’. Converting recommendations
arisingfromresearchintotangible actionisadynamicand complicated social process involving
several actors and constant change within a politically charged context. Obesity reduction, for
example, isnotapolitically neutral issue: macro-level environmental interventions that are effective
at a populationlevelare likely to be controversial orrequire substantial political supportand
involvement 38, Consequently, researchers can nolongerafford to distance themselves from active
engagement with policy and politics 3°. Understanding policy dimensions of health may allow health
researcherstobecome involvedin, and attemptto directly influence, the policy-making process
(ratherthan simply providing dataand being external to the process). It may also help researchers
conduct betterresearch and evaluation as lessons are learnt from previous mistakes; gain insight
intowhat worked forotherissues such as tobacco control or addressing social inequality °4%;
anticipate opportunities and constraints on government action; and design more effective policies
and programs *2. Followingareview of policy theories which could lend themselves to this research,
two particularly relevant theories will be briefly examined and applied to the policy process in Malta:

the Punctuated Equilibrium Theory (PET) and Multiple Streams Approach (MSA).

2.1.2.1 Punctuated Equilibrium Theory

PET as applied to policyisfoundedinthe longitudinal study of US political institutions by
Baumgartner*3*#4, Although PET traces its origins to evolutionary biology and was originally applied
to the US political system, it has since been used extensively to describe policy change in many
countries **. According to PET, political systems and processes are typically stable and static(in
equilibrium), experiencing relatively fewand minute incremental changes over prolonged periods of
time. However, as publicunderstanding of existing problems involve and new knowledge
accumulates, they occasionally undergo radical, large-scale shifts referred to as ‘punctuations’ 3°4°,
PET placesthe policy process on a dual foundation of political institutions and bounded rationalist
decision-making and emphasises two elements of the policy process: agendasettingandissue
definition 3°. Bounded rationality emphasises that decision-makers are subject to cognitive
limitations when making choices, and can only pay attentiontoa fewissuesatany one time. Thus
policymakers practice selective attention in that their decision-making environment must be
simplified by ignoring mostissues orideas (negative feedback) while promoting afew to the top of
theiragenda(positivefeedback)*®. Political systems operate inasimilarmanner, sothatat their
highestlevelthey cannot considerall issues facingthem simultaneously. Instead, issues are

‘delegated’ to political subsystems, typically composed of experts, which hold a ‘policy monopoly’
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overdecision-making related to that particularissue during periods of stasis. Asissues are defined in
differentwaysin publicdiscourse, theyrise andfall inimportance withinthe publicagenda. Negative
feedbackresultsinlong periods of equilibrium or stasis since existing policy is least likely to change
whenthe issue receives minimal attention from policymakers. Positive feedback, on the other hand,
may produce ‘punctuations’ as policymakers pay the issue more attention than usual, making policy
change more likely *¢. In addition, policymakers and interest groups at multiple levels of government
often pay attention to a particularissue at the same time, achieving a ‘critical mass’ of attention that
shifts policymakers’ attention from competing problems. Itis only whenissues spill overinto the

broader macro-political sphere for some reason that dramaticshiftsin policy occur *°.

2.1.2.2 Multiple Streams Approach

Anothertheoretical framework that offers an explanation for policy-making by government under
conditions of ambiguity (i.e. “astate of having many ways of thinking about the same circumstances
or phenomena”*’) isthe Multiple Streams Approach (MSA). Kingdon first outlined the MSA
framework to offerinsightinto the dynamics of the US policy processin 1995 8, derivinginspiration
from Cohenet al.’s 1972 ‘garbage can’ model of choice *°. Essentially, choiceis conceptualised asa
garbage can into which participants place largely unrelated problems and solutions. The processis
beyond anyindividual control and highly interactive, reflecting the dynamic, complex and chaotic
nature of political life. As such, the approach is similar to that of complexity theories wherethe
emphasisisondynamicinteractions, feedback mechanisms, an element of randomness and
constant evolution (non-stationarity)*°. In such situations, rational choice in favour of oragainst a
particular policy is difficult, because the contextis not well known. Policy cycles are simplistically
portrayed as undergoing ordered stages where policymakers identify problems, task bureaucracies
with performingacomprehensive analysis to identify solutions, and then select the “best solution”
accordingto theiraimsand values (asone would expectin arational approach to policy-making).
Instead, policymakeraims and policy problems are ambiguous and bureaucrats struggle to research
issuesand generate viable solutions quickly *°. Choices are made before all possibilities have been
considered due to limited time and cognitive ability.

MSA conceptualises this as three independent streams flowing through the policy system:
problems, politics and policies 8. The problem stream refers to policy issues considered as requiring
attention which policymakers and citizens want addressed. Events may draw attentionto problems,
and attention may be fixed by the media or ‘policy entrepreneurs’ °°. Obesity is one of many such

problems. The policy streamis described by Kingdon as a ‘primeval soup’ of specialist-generated,
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competingideas which evolveovertime. There are many possible solutions to problems, butonly a
fewideasreceive serious consideration, with cost, technical feasibility, and value acceptability
amongstthe criteriafor consideration . Lastly, the politics stream consists of three main elements:
the national mood, pressure group campaigns and administrative orlegal turnover. The wayin
which these elements apply to Maltais exploredin Chapter 3.

The confluence of all three streamsinto asingle package at critical pointsin time offersa
‘policy window’ which greatly enhances the likelihood of policymakers adopting a particular policy.
So-called ‘policy entrepreneurs’ are individuals or organizations that can couple these streams using
a variety of strategies with specificgoalsin mind. When windows open, policy entrepreneurs must
immediately seize the opportunity toinitiate action, else the opportunityis lost 3°. Hence
entrepreneurs needto be both persistent and skilled at attaching problems to solutions and finding
politicians receptive to theirideas. Policymakers are viewed as being subject to manipulation by
policy entrepreneurs, therefore those entrepreneurs with greater access to policymakers, more
resourcesto push theirproposals and more skilled atemploying strategies to influence policymakers
are more likely to be successful. Itis likely that countries with asmall population such as Malta are
advantagedinthisregard, as there are fewerlevels of bureaucracy standing between policymakers
and entrepreneurs. Furthermore, there may be asocial and cultural cohesion that makesiteasierto
design and testinnovative policies that can then be adapted by largerand more complex countries

51 | will elaborate further on the application of these theories to Maltain the subsequent chapter.

2.2 Methods

When | started thisresearchin September 2012, there was limited data available onthe broader
environmental drivers of childhood obesity in Malta. In order to begin exploring the relationship
between the obesogenicneighbourhood environment and individual behaviour, features of the built
environment needto be operationally defined and systematicallycharacterised inareliableand
valid manner 3. Some qualitative research on socioecological factors influencing food choice in
Maltese schoolchildren had been published °2, however no attempt had been made to objectively
characterise obesogenicelements of the Maltese environment. Thus, | set out to address thisgapin
knowledge by conducting an environmental audit of representative localities across Malta, with the

intention of providing asnapshot of potentially obesogenicenvironments in which children liveand

play.
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2.2.1 Quantitative instruments: EURO-PREVOB and INFORMAS

Measuring environmental aspects of diet and physical activity is becomingincreasingly popularas
the link between area of residence and obesity-related health behaviouris elucidated >34, A
number of studies have developed instruments to measure the ‘obesogenicity’ of environments,
oftenfocusingon eitherdiet >>=7 or physical activity >3 alone. Traditionally, thisis done through
field audits, however, the use of remote sensing facilities such as Google StreetView isincreasingly
being advocatedin orderto save time and resources °*. Since neither Google Street View norany
othertype of remote sensingfacility is currently availablein Malta, | reviewed the literature to
identify field audit tools that can be applied to Malta. Two studiesin particularhave developed tools
that objectively assessed multiple environmental factors (i.e. through systematicobservation, as
opposedtosubjective perceptions) in more than one country. The ‘Consortium forthe PREVention
of OBesity through effective nutrition and physical activity actions’ (EURO-PREVOB) study focused
specifically on the obesogenicity of communities and was carried out ina number of European
countries 2. The ‘Environmental Profile of a Community’s Health’ study similarly tested an
instrumentto measure environmental determinants across five non-European countries, focusing on
cardiovasculardisease factors such as smoking as well as physical activity and diet 3. | adopted the
EURO-PREVOB community questionnaire in viewof its testingin five European countries, its focus on
obesity and the obesogenicity of environments, its practicality and feasibility in terms of the limited
human resources required, and its flexibility in terms of sampling procedures %2. EURO-PREVOB field
audit methods were used to conduct an environmental audit of the built environ ment. In addition,
shortly before commencing fieldwork in 2014, the International Network for Food and Obesity /
Non-communicable Diseases Research, Monitoring and Action Support (INFORMAS) ¢ published
recommendations forasimilarbenchmarking approach to monitoring of the food environment at
country level. INFORMAS proposes that a contextual analysis should first be undertaken foreach
countryto determine local needs inrelation to monitoring food environments and the level of data
to be collected inindividual countries. The INFORMAS framework includes two ‘process’ modules
that monitorthe policies and actions of the publicand private sectors; seven ‘impact’ modules that
monitorthe key characteristics of food environments; and three ‘outcome’ modules that monitor
dietary quality, risk factors and noncommunicable disease morbidity and mortality. Monitoring
frameworks and indicators have been developed allowing for stepwise approaches (‘minimal’,
‘expanded’, ‘optimal’) to data collection and analysis. The EURO-PREVOB methodology is composed
of two key elements, a policy checklistand acommunity questionnaire to aid inthe systematic

assessment of the food and built environment. These required collection of data on policy and the
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food environment (but not the built environment) thatis broadly similarto that outlinedin the
‘minimal’ approach of several INFORMAS ‘impact’ modules %568, Upon assessing the feasibility of
expanding my fieldwork to encompass both EURO-PREVOB and INFORMAS variables, | realised that
collecting data using the overlapping methods described in these two frameworks would be both
feasible and useful for the collection of internationally comparable data. The INFORMAS data
collection methods are still in development, however sufficient detail was presented in the concept
papersto enable key elements of the relevant modules to be appended onto the core EURO -PREVOB
instruments. Inthe section below | outline the key elements of the instruments used during this

research.

2.2.2 Policy checklist

In additionto developing instruments intended to aid objective assessment of the environment, the
EURO-PREVOB study developed a policy checklist used to document and assess the existing public
health policy environmentin terms of nutrition, physical activity, obesity and inequalities in obesity.
More specifically, itaids the review and analysis of existing policy initiatives with a potentialimpact
on nutrition and physical activity (e.g. public health nutrition, agricultural, economic, transport, built
environment, social and school policies) at both the macro- and micro-setting levels (Appendix 2A).

The policy checklist was useful to guide the contextual analysis (Research Paper1).

2.2.3 Community questionnaire

The EURO-PREVOB community questionnaire guides the objective identification and characterisation
of food and built environment indicators through direct observation. The EURO-PREVOB protocol
recommends collecting data across ten communities of differing soci oeconomiclevel (i.e. two
communities from each quintile of socioeconomicdeprivation) sampled using a multi-stage sampling
framework. Direct measurement of the food and built environmentsin these localitiesinvolved an
assessment of the community and consumer food environments ®°; and the built environment (i.e.
existence and quality of cycle lanes, public open spaces, publictransportstops, trafficvolume,
road crossings, pavements/sidewalks and level of attractiveness) at the community level (Appendix

2B).
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Sampling framework

Selection of localities forauditing was intended to be random yet representative. Maltais commonly
dividedintosix districts or regions for statistical purposes, and socioeconomic datafor this level of
detail exists. However, socioeconomicdata are not available at locality (i.e. town or village) level.
Local publichealth professionals and the National Statistics Office (NSO) in Malta were consulted to
identify the mostappropriate sampling procedure to enable testing for socioeconomic differences
across food and built environment variables; the ranking of localities by socioeconomicstatus (SES)
was recommended. In ordertodo so, a proxy for median socioeconomicdeprivation of each locality
in Malta and Gozo was derived. The frequency of means-tested social assistanceand unemployment
benefitrecipientsregisteredin each locality was divided by the total number of residentsinthe
same locality, and the resulting ratio used to ‘rank’ localities. Thus towns orvillages with the lowest
value were ranked as having the highest median SE level, and vice versa. Results re flected the
researcher’s and medical statistician’s expectations, and it was decided to use the rankings as a basis
for selection of localities forauditing. The ranked list was divided into SES quintiles in accordance
with the EURO-PREVOB protocol, and two localities within each quintile were randomly selected by
probability proportional to size (foratotal of ten localities).

Initial pilot testing of the EURO-PREVOB community questionnaire in alocality having a mix
of residential neighbourhoods demonstrated the feasibility of the audit. Italsoindicated that larger
grocery stores might not be present withinthe audited area as these tend to lie on the outskirts of
residential neighbourhoods. Thus the 0.25 km? area forappraisal proposedinthe fieldworker
manual was extended toaround 0.5 km? perlocality to ensure that the audit was as comprehensive
as possible. Lastly, awalking route around residential areasin each locality was planned using
Google Earth™ software 7°. Where possible, secondary state schools were used as alocus for the
audit (i.e. areato be explored encompassed a state secondary school). This was done so that the
subjective perceptions and views of schoolchildren attending these state secondary schools who live
inthese localities could be reflected against objective observations of their community food
environment. As the principal investigator for this research, | conducted fieldworkin all audited

localities myself to ensure consistency in data collection.

2.2.3.1 Food environment
Although the community questionnaire outlined procedures for assessing the availability and price
of certainfoods and beveragesingrocery stores, INFORMAS protocols recommended the use of

validated instruments to provide data comparable across countries. The Nutrition Environment
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Measures Survey (NEMS-S) instrument >’ is one such tool designed to assess aspects of the in-store
environment. | completed an online training course offered by the developers of the tool to optimise
the data collection process ’*. The course covered consumer nutrition basics, enumeration of food
outletsina neighbourhood, completion of NEMS-S observational measuresin grocery stores (i.e.
systematicassessment of the availability, quality and price of key indicatorfood and beverage
items), customisation of the tool, and analysis/presentation of results.

The EURO-PREVOB community questionnairealsoincluded collection of data on the display of
specificfood products and presence of advertising material aimed at children within grocery stores.
However, these were deemed to be ratherlimited in scope and utility. Followinga preliminary
review of the literature around food promotioninstores, | decided to adopta more systematic
approach to data collection that allows comparison with data from other countries, inline with the
INFORMAS approach ¢>72, Thus, the GroPromo instrument 72 was used to assess product placement
and promotions within grocery stores in Malta. Furtherinformation on the specificmethods used for
each aspect of the auditrelated to the food environmentis available in the method sections of

Research Papers 4 (Environmental audit: NEMS-S) and 5 (Environmental audit: GroPromo).

2.2.3.2 Advertising on local television channels

The EURO-PREVOB community questionnairealsoincluded collection of data on the nature and
extent of television advertising during children’s television hours, however the protocol called for
data to be collected forthree hours on Saturday mornings only. Following a preliminary review of
the literature around food promotion on television, abroader, more systematicapproach to
collection of television advertising datawas deemed to be necessaryin orderforany findingsto be
relevant for policymakers. The adoption of such an approach also allows for cross-country
comparisonsto be made, in line with INFORMAS recommendations ®°. Detailed methods are

presentedinresearch Paper3.

2.2.3.3 Built environment
Builtenvironment data collection within the EURO-PREVOB community questionnaire focused on
observation of the following indicators of environmental quality:

1. cyclinginfrastructure (presence and quality of cycle lanes)

2. publicopenspaces (presenceand quality of parks, playgrounds/playing areas)
3. pedestrianaids (presence and quality of pedestrian crossings and pavements)
4

. trafficvolume
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5. publictransport (bus stop presence and quality, and bus frequency)

Each quality indicator was assigned agrade rangingfrom 1 (best) to 4 (worst) (Appendix2B). | also
photographically documented the indicators using asmartphone. A Google Earth image of the

audited areasisavailable in Appendix 5A.

The selection of methods to be used forthisresearch crystallized following publication of the
INFORMAS articles. The NEMS-S, GroPromo and television advertising data collection protocols
described above have been successfully appliedin several countries, hence applying these
instruments to Maltaled to the collection of comparable data. These are more likely to be of interest
to aninternational audience and to Maltese policymakers. Furthermore, itis likely that publication
of these datainthe peer-reviewed literature would give added legitimacy to this research,
increasing the likelihood of exerting a positive influence upon policy-making in Malta. This does not
inany way diminish the importance orrelevance of other information —such as built environment
indicators - which were nevertheless considered to be less suitable for publicationinan academic
journal. With thisin mind, section 4.1 of this thesis briefly summarizes the built environment
findingsin place of a research paper. The observed characteristics of the built urban environmentin

audited localities are presentedin table formin Appendix 4.

2.2.4 Key informant interviews and focus groups

In parallel tothe objective environmental audit, qualitative research techniques were employed to
elicitexpertand lay views regarding the drivers of childhood obesity, narratives around perceived
responsibility forthisissue, and perceived barriers to healthy dietary and physical activity behaviour
among children. Thiswas done through: 1) interviews with key informants to generate knowledge
aboutthe interests and influence of stakeholders around childhood obesity in Malta; and 2) focus
groups with schoolchildren and parent groupsinthe communities selected for auditingin orderto

provide insightinto theirlifestyles, behaviours and related attitudes, beliefs and knowledge.

2.2.4.1 Stakeholder interviews

Stakeholders are individuals or organizations havinganinterestin aspecificissue, exerting active or
passive influence on the decision-making and implementation process around the issue. Childhood
obesity policy encompasses a wide range of stakeholders within categories such as government

agencies, non-governmental organizations, industry, and representatives of academicinstitutions *°.
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Knowledge of their potentially competing agendas and resources is crucial to understand the context
within which the childhood obesity prevention in Malta occurs and to illustrate the debate around

childhood obesity in Malta.

Identification of stakeholders

The INFORMAS communication strategy presents recommendations on the range of stakeholders
and audiencesinvolved in knowledge exchange around the quality of the food environment who
might be approached forinterviewing *°. Using these as a starting point, togetherwith insight from
my review of the literature, application of the EURO-PREVOB policy checklist, and using my network
of professional contacts, a preliminary list of thirty-five stakeholders was drawn up. These included
policymakers around publichealth, urban planning, education and the economy; academicsin the
field of nutrition and physical activity; researchers; non-governmental organizations (NGOs)
representing health, consumers, and children; and food industry representatives. Additional
stakeholders were also identified through snowball sampling, bringing the final number of
intervieweesto 73. Thematicanalysis was carried outin parallel with conductinginterviews, until
saturation of data was achieved 7374, Table 2shows the range of sectorsand organizations
approached. Stakeholders were consulted on theirrole in contributing to or preventing childhood
obesity; theirviews regarding potential drivers of obesity; their possibleinvolvement or desire to be
involved in policy-making related to obesity, nutrition or physical activity; and their

recommendations on how to address adultand childhood obesity.
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Category Representative(s) of

Foundation for Social WelfareServices, Ministry for the Family and Social Solidarity
Malta Competition and Consumer Affairs Authority

Malta Environment and Planning Authority, Office of the Prime Minister
Members of Parliament

Ministry for Education and Employment

Ministry for Energy and Health

Ministry for Finance

Ministry for Sustainable Development, the Environment and Climate Change
Office of the Chief Medical Officer

Superintendence of Public Health

TransportMalta, Ministry for Transportand Infrastructure

Bicycling Advocacy Group

Broadcasting Authority

Commissioner for Children

Institute of Maltese Journalists
Interdiocesan Environment Commission
Local Council Association

Malta Diabetes Association

Malta Health Network

Maltese Sports Council

Malta Union of Teachers

The Maltese Chamber for Architects and Civil Engineers

Non-governmental
organizations

Department of Food Studies and Environmental Health, Faculty of Health Sciences,
UoM

Department of Health, Physical Education and Consumer Studies, Faculty of Health
Sciences, UoM

Department of Public Health, Faculty of Medicine and Surgery, UoM

Health and Safety Unit, Directoratefor Educational Services, Ministry for Education

Academi d . . .
cademia an Institute for Climate Change and Sustainable Development, UoM

Education Institute for Physical Education and Sports, UoM
Institute for Tourism, Travel and Culture, UoM
Institute of Tourism Studies
Home Economics Seminar Centre
AssistantHead of School, Secondary state school
Head of School, Primary/Secondary stateschool
Aquaculture
General Retailers and Traders’ Union
Food importers

Industry Food manufacturers
Malta Hotel and Restaurants Association
Restaurateurs
Soft drink manufacturers
Dieticians

Malta Association of Physiotherapists
Health Professionals  Malta Association of PublicHealth Medicine

Paediatricians

Primary Care (General Practice)

The Today Public Policy Institute

Other World Health Organization

Table 2. Sectors interviewed
*UoM, University of Malta



2.2.4.2 Focus groups with children and parents
The other key qualitative component of my research consists of focus groups with secondary school -
aged children and parents, to gain insightinto their lifestyles, nutrition and physical activity-related
behaviours, and perceptions about environmentalinfluences on these behaviours. Afocus groupisa
moderated discussion group of between six to twelve participants lastingaround one to two hours
that allows the facilitatorto elicit their opinions, beliefs, attitudes and perceptions about atopicin
an interactive group setting ’°>. While focus group participants are not necessarily representative of
the population, the group’s dynamics and interactions provide a potentially deeperandricherset of
data than that generated duringaninterview 7>7¢. Using focus groups to interview children makes
sense from a number of perspectives. Although group dynamics or dominance of the discussion by
forceful children may influence individual freedom of expression, the factthat childrenare inthe
presence of known personsislikely to encourage their participation. To a child, participating within
the ‘safety’ of a focus group is also possibly less intimidating than a face -to-face interview,
stimulating discussion 7>. To facilitate interaction, each focus group consisted of children attending
the same school, of the same age, and wholivedin the localities where an environmental audit had
taken place. In most cases, children had already established friendships with other participants. This
helpedto create an atmosphere of shared experience, where children and adolescents could
reinforce (or contradict) each other’s statements based on their own day-to-day interactions within
theirschool and community. An advantage of working with older childrenis that these are often
more independent and more articulate than younger children, and thus were more likely to provide
more useful information ontheirenvironment than primary schoolchildren. Older children are also
more likely to purchase foods that they pay for inside of or nearby to theirschools 7778, Initially all
primary and secondary schools (i.e. state, independent and church schools) were considered for
inclusion. However, limited resources meant that only state secondary school students were
approached for participation. While recognizing that this mightlimit the generalizability of the
findingsto youngerschoolchildren and those who do not attend state schools (reportedlyaround
31% of all students 79), participants represented a mix of educational and socioeco nomic
backgrounds and findings arising from these focus groups provide useful insight on the experienced
reality of the environmentin audited localities.

Parentsare also key moderators of their children’s risk of obesity, and theirviews were
considered to be equallyimportant. | had intended to recruit parents through parent-teacher
associations within the same schools, but finding suitable locations and times when busy parents

could meet proved difficult. Only one focus group with ten parents was asse mbled, and further
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attemptsto bring parentstogetherwere unsuccessful. However, many interviewed stakeholders
were themselves parents and often shared their experiences and perspectives of the obesogenic

environmentthrough the lens of parenthood.

Topic guide

Interviews and focus groups were semi-structured, with atopicguide informed by the ANGELO
framework > and the national obesity strategy 2° being used to structure the discussion (Appendix 7)
while retaining sufficient flexibility to encourage unsolicited answers and personal opinions 7>, A
preliminary topicguide was piloted on asmall number of researchers atthe LSHTM to assess ease of
administration, language and length, and also modified in aniterative fashion during the course of

conductinginterviews as patterns and key themes emerged.

Ethical considerations

Maintaining anonymity, particularly at higherlevels of political influence, can be a problemin Malta
duetoitssmallsize. Forthisreason, | have refrained from identifying individuals throughout this
thesis. The governmental, non-governmental and industry entities whose representatives |
interviewed are identified in Table 2. However, illustrative quotesin Research Papers 6 (Barriersto
appropriate dietary behaviour), 7 (Barriers to PA) and 8 (Framings of obesity) are attributed
specifically tothe sectorand sub-sectorthat the interviewees represent. Data were stored securely
using password-protected folders. A coding framework accessible solely by the researcher was
designed to protect confidentiality, and identifier data will be destroyed once the study is
completed. Identifierinformation on focus group participants was not collected to preserve
anonymity. This research was approved by the London School of Hygiene and Tropical Medicine

Research Ethics Committee (reference number: 6485).

Data analysis and reporting

Qualitative data was processed and analysed using the principles of thematic content analysis,
considered appropriateasitis explicitly relevantto applied policy research 7>#1, More specifically,
the Framework Method outlined by Gale et al. was adopted in this research 82. Thisis a flexible tool
that permitted a systematicsearch for patternsto be carried out, facilitating constant comparison of
data withinamatrixin order to develop themes. The ‘Standards for Reporting Qualitative Research’

criteriawere adopted toimprove reportingin Research Papers 6-823.
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2.2.5 Microsimulation modelling

Modelling contributes to policy making around the prevention of obesity and other NCDs by
providinginsightinto the potential health and economic effects of policy decisions. This aspect of my
research was the result of a collaborative process with the Public Health Modelling group within the
UK Health Forum. | conducted microsimulation modelling to assess the long-term health and
economicburden of childhood obesity in Maltain response to objective 5. The microsimulation
procedure simulates virtual individuals within a population in accordance with known population
statisticsand projections, using Monte-Carlo methods. In the course of the simulation individuals
age and reproduce, and theirrisk and disease profiles change. NCDs, including obesity, are modelled
by applyingthe latestincidence, prevalence, survival and mortality statistics. Relative risks define the
relationship between obesity risk factors, individuals’ background characteristics and a risk of

developing an obesity-related disease. Detailed methods are presented in Research Paper9.
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RESULTS CHAPTERS
CHAPTER 3. CHILDHOOD OBESITY IN MALTA

3.1 Prevalence, aetiology and consequences

Overweightand obesity referto abnormal or excessive fataccumulation #. Childhood and
adolescence are particularly critical periods for potentialadiposetissue proliferation and weight gain
84 Obese children have been shown to have more fat cells of greater mean size than do normal -
weightchildren . Such accumulation of adiposetissue atan early age is often maintained in the
longerterminto adolescence and adulthood 859, carrying with it considerable physical and mental
health consequences, as well as substantial costimplications forthe healthcare system.

A number of anthropometric measures of body fat content have been developed, including
body mass index (BMI), waist circumference, waist-to-height ratio, skin fold thickness, percent body
fat, bioelectrical impedance, magneticresonanceimaging and dual-energy X-ray absorptiometry’. In
Malta, most nationally representative data on obesity measure weight status using BMI, adopting
the World Health Organization (WHO) definitions of obesity to classify prevalence. BMlisa simple,
commonly used index used to classify obesity and overweightin adults ata populationlevel. Itis
defined asanindividual’sweightin kilograms divided by the square of heightin metres (kg/m?) and
providesauseful, if rough, guide to the weight status of adults of all ages *. Although there is
international consensus regarding WHO definitions of adult overweight and obesity as measured
using BMI, there is less agreement regarding the classification of childhood overweight and obesity
91 Three commonly used classifications are the International Obesity Task Force (IOTF) BMI-for-age
standards for defining overweight and obesity underthe age of 18 °2°3; the Centerfor Disease
Control and Prevention (CDC) 2000 growth charts °*; and the WHO classification . The classification
systemthat will be utilised throughout the remainder of this textis the International Obesity Task
Force (I0TF) standard, which was recently revised to aallow the expression of cut-off points as BMI

centiles, allowingthemto be directly compared to the WHO cut-offs 92,

3.1.1 Prevalence

A numberof studies aimed at determining overweight and obesity prevalence amongst school -aged
children and adultresidents of the Maltese islands have been carried out and are briefly outlined
below. These indicate that policies aimed at reducing obesity have thus farfailed to haltorreverse

incidence inthe population. A broader, deeperunderstanding of local drivers of obesity, and a shift
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inthe policy approach related to obesity, may be required for obesity prevention measures to

achieve the desired effect.

3.1.1.1 Overweight and obesity in children

Malta has participatedin foursuccessive rounds of the Health Behaviourin School Aged Children
(HBSC) initiativein 2001/2002 °¢, 2005/2006 °7, 2009/2010 °4%° and 2013/2014 1%, Thisis an
international study conducted in collaboration with the WHO Regional Office for Europe that
includesself-reported BMIfor 11, 13 and 15 year-old children, with overweight and obesity
prevalence calculated using both World Health Organization (WHO) child growth standards %! and
IOTF BMI cut-offs %2, Maltese adolescents have been consistently ranked high up on the list of
countries having the most overweight and obese adolescents. In 2006 approximately 15% of 13-year
olds were above the 95™ weight percentile, with rates being generally higherthan the previous
findings of the same study carried outin 2002 °’. By 2014, Malta had the highest proportion of obese
or overweight children amongstall age groups (28%, 27% and 27% of 11, 13 and 15 year-old children
respectively accordingto IOTF BMI cut-offs) from the 42 participating countries 1°°,

Malta also participated in the 2007/2008 1°2 and 2009/2010 1% rounds of the WHO European
Childhood Obesity Surveillance Initiative (COSI), where the BMI of children entering primary schools
at six years of age was measured. Again, Maltawas grouped into the cluster of countries having the
highestlevelof overweight. A comparison of objective anthropometric BMI data for a national
cohort of children bornin 2001 revealed asteady increase in the prevalence of overweight. In 2007,
40.1% and 31.5% of six to seven year-old boys and girls respectively were found to be overweight or
obese, according to World Health Organization (WHO) Child Growth Reference criteria. This
proportionincreased to 47.9% and 39.5% of boys and girls respectively just three years later, when
the same children were measured again ataround nine years of age during a follow -up study 14, A
more recentrepresentative study amongst 10-11year-old Maltese children using measured data
revealed that 20.4% of children were overweightand 14.2% obese, according to IOTF standards (or
23.1% overweightand 20.9% obese according to WHO standards) with males significantly more
likely than females to be overweight orobese 1. In orderto help shape national obesity prevention
policy, anational survey aiming to measure BMI of all 46,000 primary and secondary school students

aged between fiveand 16 was launched in 2015 1,
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3.1.1.2 Overweight and obesity in adults

Maltese adults are amongst the most overweight within the WHO European region (Figure 3) 2197, A
nationally representative survey amongindividuals over 15years of age, conducted in 2008 using
self-reported data, indicated that 58.5% were overweight (BMI >25kg/m?) and 22.3% were obese
(BMI >30kg/m?) %8 A pilot survey making use of measured datasuggests that thisis an
underestimation of the true obesity burden, showing that 29.8% of adults over 19 years of age were
obese and a further47.2% were overweight 1°°. When compared to other EU states, Malta has the

highest rate of obesity amongst adult males and the third highest rate amongst females °.
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Figure 3. Age-standardized prevalence estimates for adult overweight and obesity, 2014

*Malta (MAT); Source: The European Health Report 2015: Targets and beyond —reaching new frontiers in evidence. WHO,
Copenhagen: UN City, 2015 2

3.1.2 Consequences of obesity

Obesityisassociated with arange of adverse health outcomesincluding arange of metabolicand
cardiovasculardiseases and several types of cancer 1!, and there isa well-established link between
obesity, poorhealth outcomes and all-cause mortality 1971127114 prospective studies have shown an
8% increase inthe risk of coronary heart disease (CHD) for each unitincrease in BMI 15, Cohort
studies have also shown that becoming obese by middle age has significant effects on mortality and
life expectancy 6. Having a body mass index (BMI) higherthan 30 and less than 35 was found to
resultina reductionin life expectancy at birth of 2 to 4 years, whereas life expectancy of morbidly
obese (BMI of 40 to 50) middle-aged adults was shortened by 8 to 10 years 6. The effectson life
expectancy of becoming obesein childhood are not entirely clear 7, however many of the health

consequences that characterize obesity during adulthood are preceded by detrimental metabolic
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and vascularabnormalities which occur with increased frequency in obese children and adolescents
7118 For example, there is evidence to suggest that elements of the metabolicsyndromewhich
precede cardiovascular disease (CVD) such as hypertension, dyslipidaemia and impaired glucose
tolerance occur more frequently in obese thanin normal weight children %, and that precursors of
CVD manifestingthemselves during childhood may be maintained into adulthood and throughout
the life course 129,

Obesity has also been shown to significantlyimpact mentaland emotional health of adults
and children alike 1?1122, There is moderate to strong evidence fora bi-directional association
between obesity and depression in adolescents and adults 123125, although the evidence is less clear
for children. Negative societal attitudes toward obese individuals lead to discrimination and
stigmatizationinthe personaland professional arenas 1267128, Qbesity bias is of particular concernin
childrenand adolescents who may be ata particularly vulnerable stage of their psychosocial,
academicand emotional development *21. Obese adolescents have lower self-esteem and
experience significantly higher rates of sadness or loneliness than their peers, and are more likely to
engage in high-risk behaviours such as smoking or alcohol consumption '2°. They are also more likely
to become obese adults with lowerincomes who experience higher degrees of social exclusion 3°,

The cost implications of obesity include its substantial impact on healthcare expenditures
and provision of social care to individuals with obesity-related disease *3!. Treating and managing
NCDs is costly, and thereisalsoan indirecteconomicimpact due to lost productivity fromillness or
premature death’. The cost attributable to obesity has been estimated to be around £5.1 billion
annuallyinthe UK 32, and its global economicimpact has been estimated ataround $2.0 trillion or

2.8% of global GDP, approximately equivalent to the global impact from smoking 133,

3.1.2.1 Health and economic consequences of obesity in Malta

NCDs are responsibleforaround 82% of deaths in Malta 1°, and several NCDs have adirect or
indirectlink with obesity. In 2013, diseases of the circulatory system (includingischaemicheart
disease, stroke and heartfailure) and neoplasms collectively accounted forthe 40.1% and 26.9% of
adultdeaths respectively, while type 2diabetes accounted for 3.2% of all deaths 134, Despite a
consistentdownward trend possibly due to earlier diagnosis and better treatment, age standardised
mortality rates for diabetes and disease of the circulatory system in Mal ta are consistently higher
than the EU average in both males and females *3*. Around 10.7% of the Maltese population was
estimated to have diabetesin 2015 3%, a prevalence rate similarto that observed during a 2010 pilot

examination survey 1°°, while 32% of the population were identified with high blood pressure in
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2010 °° No reliable datafor prevalence of hypercholesterolemiais available. In 2013, obesity-
related colorectal, pancreaticand prostate cancers were amongthe leading causes of cancer-related
deathsin males; whereas breast, colorectal and pancreatic cancer were the leading causes of deaths
due to cancerinfemales 3¢, Although thereislittlelocal research on the mental and emotional
impact of obesity onindividuals, discrimination and marginalization of obese children by their peers
isalso evidentin Malta, particularlyin olderchildren who are no longerbuffered by protective
parental strategies 137138, The potential health and economicimpacts of unchecked obesity in Malta

are outlinedin Research Paper 9 (Microsimulation modelling).

3.1.3 Aetiology

Geneticand biological factors may play a significantrole in the development of obesity. The concept
of the ‘thrifty genotype’ proposes agenetic predisposition toward efficient energy storage as a result
of selective evolution *°: one which is maladaptive within the context of an existing ‘obesogenic’
environment 1%, Obesityhas been shown to be partially inheritable 14142 asindividuals display large
variationsin theirsusceptibility to weight gain under conditions of positive energy balance 143144,
whereas twin studies have further demonstrated that obesity is under substantial genetic control ***,
However, changesinthe genetic make-up of the population are unlikely to be asatisfactory
explanation forthe rapidincrease in prevalence of obesity overthe past decades 4. Studies on
migrants, which show greater obesity ratesinfirst, second and third generation immigrants to
developed countries when compared to their counterpartsin their country of origin, provide
evidence to supportastrong influence of environmental factors on obesity rates 146,

Changesin children’s dietary patterns and eating habits are likely to be key factors leading to
the increasing prevalence of overweightand obesity. Cross-sectional and longitudinal studies have
shown positive associations between high total daily energyintake and childhood overweight 147150,
whereas the consumption of high levels of fat has been associated with development of obesity
independently of overall energy intake >3, However, assessing the extent of contribution of diet
to weight statusis complex, asindividual eating patterns, fatintake, food preferences and food

choicesall play a role in determining overall caloricintake 331>4, Snacking whilst watching television

155 156

,increasing portion sizes 16, and the consumption of energy-dense fast food **” have also been
linked to highercaloricintake, yet findings from longitudinal studies assessing the relationship
between dietary factors and development of obesity have beeninconsistent **%. Furthermore,
accurate measurement of dietary intake in childrenis notoriously challenging, relying on subjective

data or parent proxy reports which are prone to under-reporting 1>°.
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Physical activity (PA) also plays arole inrisk of developing overweight and obesity. It has
beensuggestedthatthereisalow likelihood of achieving meaningfulweight reduction through
increased PA alone, without restricting energy intake %11, However, PA—including activities
undertaken while working, playing, carrying out household chores, travelling, and engagingin leisure
activity 12183 —js an important consideration in the energy balance equation. Participationin
moderate PA has been found to protect against obesity, being associated with alower BMI 164,
Studies have also shown thatengagingin moderate to high levels of PAincreases energy
expenditure and promotes a negative energy balance, as well as having a significant positive im pact
on insulin sensitivity and reducing the risk of cardiovascular disease 157169, A recent meta-analysis
showed that exercise improved BMI z-score in overweight and obese children and adolescents 7°,
but the evidenceisinconclusive, anditis likely that the role of prescribed PAin prevention of weight
gainremains modest 7%,

Sedentary behaviours are distinct from physical activity in that they referto activities that do
not increase energy expenditure above rest and require minimal exertion from the participant, such
as sitting, television (TV)viewing and media use. Such sedentary behaviours may encourage
excessive energy intake throughincreased exposure to advertising for nutrient-poor, energy dense
foods 6>1727174: enable ‘mindless’ eating or snacking with poor portion control ¥’°>; and reduce the
resting metabolicrate 176, Studies have indicated a strong dose-response relationship between
prevalence of obesity and hours of television viewed %417717% 3lthoughitis unclearwhetherthereis
a direct causal relation between the two. Sedentary behaviour may also displace participationin PA
171180 howeveritis possibleforchildrento have high levels of both sedentary behaviourand
physical activity: the two are not mutually exclusive.

The above factors, including diet, PA and sedentariness, are profoundly influenced by the
environment surrounding an individual >3, The obesogenicenvironment has been broadly
categorised intothe macro-environment, referring to the broader structural contexts around the
wider populationthat determine obesity prevalence among the population; and the micro-
environment, which refers to those proximal contexts within which individuals live such as the
home, work or school 2°. Along with biological and behaviouralinfluences, the micro-environment
determines the risk of obesity at the individual level 182, The two environmental levels interact with
each otherto directly orindirectly influence individual behaviour 183, and are briefly outlined below.
Environmental drivers of childhood obesity in Malta are furtherelaborated uponin Research Paper 1

(Contextual analysis) 184,
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3.1.3.1 The Micro-environment

Children spend the majority of theirtime athome, at school, and in their neighbourhoods, hence
these are key micro-environments ripe forinvestigation. Younger children’s risk of obesityis
particularly influenced by theirhome environment, as they are more dependenton their parents for
survival 7*>*, Children’s eating behaviours evolve within the constraints of the family context
including parent-child feeding styles ®; parental (particularly maternal) nutritional knowledge;
parental food preferences; and the choice of foods made availableto children **. These inturn are
determined by broader cultural and economicfactorsincluding the cost convenience, taste and
availability of food >4, Parental physical activity levels and familial television viewing habits are also
likely to play akeyrolein influencing the energy expenditure side of the energy balance equation
87,185'

The school is yetanother critical environment that influences risk of developing obesity
which has been given substantial attention 86187, School nutrition and physical education policies;
availability and price of differentfoods and beverages in school canteens or vending machines; the
absence or presence of waterfountains; availability of nutrition educationin the curriculum; the
number, quality and duration of Physical Education (PE) lessons; availability of sports equipment and
myriad otheropportunities toinfluence children’s and adolescents’ dietary and PA behaviour during
school hours exist 188189,

Lastly, several aspects of the neighbourhood environment have been linked with children’s
diet, PA or weight statusincluding presence of fastfood stores °%191; walkability and distance from
school 192193; social ties, crime levels and perceptions of safety 1°4; and perceptions of access to
parks, playgrounds and gyms *°4. This suggests that neighbourhood environments may be an

importantlevel at which tointervene toreduce risk of childhood obesity.

3.1.3.2 The Macro-environment

More distal environmental factors contributing to an obesogenicenvironment thatis not conducive
to the maintenance of energy balance include socio-ecological factors such as socio-economic
status, ethnicity and parental education, perhaps due to the cost, time or accessibility barriers that
individuals with low incomes or education face with regards to opportunities forengagingin PA or
accessing nutritious food 197199, Analysis of the most recent household budgetary datain Malta
illustrates such inequalities, highlighting how the proportion of income spentonfood and non-

alcoholicbeverages varies dramatically depending onincome level: expenditure accounted for more
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than 30% of total household consumption expenditure forhouseholdsinthe lowest netincome
octile, comparedto 17.4% forthe highest netincome households 2°°.

At a national level, education and health systems; government policy around agricultural
land use; urban planningand transport policies and infrastructure (including land use mix, presence
of green spaces, pedestrian and cyclinginfrastructure, publictransport availability etc.); economic
instruments such asfood taxes and subsidies; food labelling regulations; and societal attitudes and
beliefsinteractto mediate individual diet and physical activity behaviour 13>, Forexample,
increased availability of cheap, energy-dense food and large portion sizes offered in restaurants may
synergistically interact with less active lifestyles due to mechanization of workplaces, more frequent
car use and more sedentary behaviourduringleisure time due to the proliferation of electronic
devices, resultinginanincrease in population obesity levels. Atan even higherlevel, national and
global trade policiesinfluencing food production, distribution and prices; as well as marketing of
food (e.g. fastfood advertising) also play arole >72°. If the macro-environmentis obesogenic, then
population obesity levels may be expected toincrease and interventions aimed atinfluencing
individual behaviour are likely to be ineffectual *82. Comparisons with the publichealth experience of
tobacco control have been drawn, suggesting that acombination of interventional, educational,
economicand regulatory approaches simultaneously addressing multiple facets of the environment
which were successful in the area of tobacco control can also be applied to obesity 2°12%3, Such
strategies are likely to become increasinglyrelevant, particularly following the disappointing lack of
progress achieved through efforts at voluntary self-regulation by the industry 294296, A benefit of
inducing change at multiple levels consistent with an ecological approach is that relatively small
changes to the overall environment may induce permanent, sustainable behavioural changes of

much greater magnitude which benefitall those exposed to the altered context 2%7,

3.2 Dietary, physical activity and sedentary behaviour of the Maltese

Individual behaviours that contribute to obesity were briefly illustrated in the previous chapter.
Information onthe dietary habits and PA levels of the Maltese populationis notreadily available,
consisting almost entirely of self-reported cross-sectional data. Whatis known about current

behavioursamong Maltese adults and childrenis outlined below.
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3.2.1 Dietary, physical activity and sedentary behaviours of children and

adolescents

Thus far, most knowledge of Maltese children’s dietary behaviour derives from successive rounds of
self-reported HBSC data, which presentsinformation on afew key dietary indicatorsincluding
breakfast, fruitand vegetable, and soft drink consumption. Overall, the dietary patterns of
secondary school-aged children are a cause for concern. Inthe latest (2014) round, as in previous
years, the proportion of children of all age categories consuming breakfast daily was lower thanthe
HBSC average 1°°. Around 50% to 55% of childrenaged 11, 13 and 15 consumed breakfast daily, with
consumption decreasing as children grow older. Daily self -re ported consumption of both fruit and
vegetables seemsto have increased overthe pastdecade, remaining consistently higheramonggirls
than boys across all ages. However, while consumption decreased in older compared to younger
boys, consumptionincreased (inthe case of vegetables) or remainedrelatively constant (in the case
of fruit) amongstgirls. Fruit consumptionis similarto the HBSC average whereas vegetable
consumption among Maltese childrenislowerthan the mean forother HBSC countries %, Softdrink
consumption remains high, with Maltese children leading the country rankings in terms of self-
reported consumption as of 2014 1%, In 2010, 49% and 34% of 15-year-old boys and girls
respectively consumed soft drinks daily, compared to the HBSC average of 28% of boys and 22% of
girls of the same age. The same reportindicated that 44% of 11-year-old boysand girls consumed
softdrinks on a daily basis. Overall consumption seems to have decreased slightly since 2010 and
stabilised at below 40% across ages %81%°, The most recent datafrom 2014 shows that39% and 34%
of 11-year-old boys and girls respectively consume soft drinks daily; similarly, 37% and 39% of 15-
year-old boysandgirlsdo so 1%°. A 2014 study conducted amongst adolescentsin secondary schools
indicated that packed school lunches tend to consist of bread with ham, cheese and/or butter
fillings, and that the food typically bought by schoolchildren (particularly boys) fromtuck shopsis
often highinsalt, sugar and fats 2°%. A large scale survey of food preferences amongasample of
1,088 seventoeightyear-old children showed that foods rich in carbohydrates were the preferred
foods foralmosttwo thirds of respondents, with pastaand pizzabeing particularly popular. Red
meat and meat products were the preferred foods of almost athird of respondents’. Soft drink
intake levels were similarto those seeninolder children with 50% of respondents reporting daily
consumption. Chips werealso popularfooditems 2. Unhealthy food preferences of Maltese children
seemtobe formingata youngage and risk being maintained throughout the life course.

Data on PA and sedentary behaviour patterns and theirassociation with obesity in Maltese

childrenislimited. The latest self-reported HBSC data indicates low PA levels overall, with only 9%
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and 16% of 15 year old girls and boys respectively reporting atleast one hour of moderate-to-
vigorous PA (MVPA) daily 1°°. Thisin turn was a sharp decrease from PA levels of 11 yearold children
(21% and 28% of 11 year-old girls and boys achieving one hour of daily MVPA respectively) 1. Trend
data suggests that the situation amongolder secondary schoolchildrenis deteriorating overtime, as
the previous (2010) round of the HBSC survey showed that 13% of 15 yearold girlsand 19% of 15
yearold boys achieved the daily MVPA target °. Only two studies where daily PA of 10-12 year olds
was objectively measured using accelerometers have been conducted thus far. These indicated that
total PA was generally very low and significantly lower for girls than boys at all times on weekdays
and on weekends untilthe late evening 2°°?1%, Researchers also observed significant differencesin
overall PAand MVPA between normal weight and overweight/obese boys and girls. Girls were
significantly less active than boys throughout the week and spent more time in front of a screen (e.g.
watching TV or in front of a computer), whereas obese children of both genders engaged in
significantly less PA than theirnon-obese peers after school 2°921°, Only 39% of boys and 10% of girls
inthis sample metthe WHO recommendation of one hour of daily MVPA 21!, The majority of
participants also engagedin highly sedentary behaviour: a quarter of children exceeded two hours of

screentime during weekends and 50% exceeded this threshold on weekdays 21°.

3.2.2 Dietary and physical activity habits of adults

Information on adultfood intake thus far has been provided through three nationally representative
studies: afood consumption survey conducted in 2010 ?!2, and two Health Interview Surveys
conductedin 2002 and 2008 213214, Results showed that the Maltese consume large quantities of
sweets and sugary foods, whereas consumption of vegetables is relatively low 1%214 Three quarters
of respondents reported consuming fruits daily (although noinformation on quantity is available),
whereas half reported consuming vegetables at least once a day 2'*. Biscuits, chocolates orsweets
are the preferred breakfast and snack choices, whereas the most popularfoods consumed during
lunchor dinnerseemto be bread, pasta, chicken and beef 212, Daily soft drink consumption was
reportedly highestinyounger adult age groups (<35 years) andin the elderly (65+years), and was
significantly inversely related to level of education. No quantitative dataonfood consumption or
micronutrient deficiencies have yet been collected, although asecond national food consumption
survey launchedin October 2015 is expected to provide quantitative dataonthe foodsand
beverages actually consumed by the Maltese population by 2018. Maltese adults’ PAlevels have not
been extensively researched, howeverthe combined proportion of inactive adults of both sexes has

been estimated to be around 72%, the highestamongstall countriesinvestigatedina 2012 Lancet
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study, and estimated to be responsibleforalmost one-fifth of all deaths 2*°. In contrast, self-
reported datafrom 2008 suggeststhat56.5% of adults were physically inactive 24, In this study, PA
levelswere observed to decrease with increasing age and exhibited agender bias where males were

more active than females.

3.3 Obesity in Malta: A Contextual Analysis

Preamble to Research Paper 1

The situation outlined in the previous section highlights an urgent need for research on potential
drivers of obesity —particularly childhood obesity —in Malta. In response to objective 1and guided
by the theoretical models outlined in the previous chapter, | undertook a contextual analysis of
elements of the environment that may contribute to the high prevalence of childhood obesity in
Malta. This was alsoinline with the INFORMAS recommendation to carry out an initial country-level
contextual analysis in orderto outline country characteristics and factors influencing food
environments and obesity priorto commencing monitoring and benchmarking research activity. The
analysis showed that only afew local studies exploring the topichave been publishedinthe peer-
reviewed scientificliterature, although some relevant datawere availablein the grey literature. A
lack of both quantitative and qualitative information on the various dimensions of the potentially
obesogenic Maltese environment was evident.

Besides beinganimportantfirst step towards understanding the broader contextaround
childhood obesity in Malta, the contextual analysis also helped to inform the selection of key
informants forinterviewing and the topicguide used forthe qualitative aspect of thisresearch. In
addition, the comprehensive literature search laid the groundwork for the quantitative and
qualitative aspects of thisresearch and ‘setthe scene’ for subsequent chapters. Italsoledto the
first original article arising from my research 26, which utilizes the ANGELO (Analysis Grid for
Environments Linked to Obesity) 2° framework to discuss Malta’s potentially obesogenic
environmentacross several dimensions and settings. Eggerand Swinburn’s application of the
ecological model to obesity *#2, provides a useful framework for assessing the plethora of contextual
factors influencing childhood obesity in Maltain a systematicmanner. Theirmodel proposes that
obesityisa “normal response to an abnormal environment”, going on to describe a diagnostic
conceptual framework foranalysis of environmentalinfluences on obesity that could be appliedtoa
number of settings to aid identification and prioritisation of areas forenvironmental intervention

25217 The framework categorises ‘obesogenic’ influences into two ‘levels’ of environment: the micro-
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environment within which individuals typically interact on a daily basis (such as the home, school,
workplace, neighbourhood); and the broader macro-environment which tends to be outside direct
individual control. These includelarge, geographically diffuse sectors such as the education and
health systems, government and private sectors, the food industry and supporting infrastructure.
Each environmentallevel inturn comprises four possible dimensions. The physical dimension
describes urban design, land use and transportation 2!, as well as the natural environment’s impact
on behaviour(e.g. climate and terrain quality affecting PA levels). The economicand political
dimensions encompass factors such asincome, education, socioeconomic status forthe former, and
national orregional policies and regulations for the latter. Sociocultural factors referto the broader
context within which individuals live, such as societal norms about nutrition and family behaviour.
Thus, the article highlights the potential drivers of childhood obesity in Malta, the investigation of
which will be one of the objectives of this thesis. It has attracted attention from the local media,

generatinguseful debate about the obesogenicity of the environmentin Malta 2*°,
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Abstract

Objectives. The prevalence of childhood and adult obesity in Maltais among the highestin the
world. Although increasingly recognised as a publichealth problem with substantial future economic
implications for the national health and social care systems, understanding the context underlying

the burden of obesity is necessary forthe development of appropriate counter-strategies.

Design. We conducted a contextual analysis to explore factors that may have potentially contributed
to the establishment of an obesogenicenvironmentin Malta. A search of the literature published
between 1990 and 2013 was conducted in MEDLINE and EMBASE. Twenty-two full-text articles were
retrieved. Additional publications were identified following recommendations by Maltese public
health experts; areview of relevant websites; and thorough hand searching of back-issues of the

Malta Medical Journal since 1990.

Setting. Malta

Subjects. Whole population, with afocus on children

Results. Results are organised and presented using the ANalysis Grid for Elements Linked to Obesity
(ANGELO) framework. Physical, economic, policy and socio-cultural dimensions of the Maltese

obesogenicenvironment are explored.

Conclusions. Malta’s obesity rates may be the result of an obesogenicenvironment characterised by
limited infrastructure foractive living combined with an energy-dense food supply. Further research
isrequired toidentify and quantifythe strength of interactions between these potential

environmental drivers of obesity, in orderto enable appropriate counter-measures to be developed.

Introduction

The rapid rise in overweightand obesity rates over recent decadesisincreasingly recognised as a
complex and costly publichealth problem of global magnitude 8¢#7-22°, The prevalence of childhood
and adult obesityin Maltais amongthe highest worldwide 198221222 Qbesity isa precursor of non-
communicable diseases includingischaemicheart disease, cerebrovascular disease and several types
of cancerthat collectively accountforthe majority of deathsin Malta 223, In 2010 over40% of a

national cohort of ten-yearold children were classified as either overweight or obese according to
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International Obesity Task Force (IOTF, now known as World Obesity / Policy and Preve ntion?)
criteria, a substantial increase from the 26% prevalence measured threeyears previously 104224,
Otherstudies using different methods have reported similar findingsin youngeras well as older
Maltese children 979225 The economicimplications for the national health and social care systems
are significant, with estimated annual direct costs attributable to the consequences of overweight
and obesityinthe population aged 15 and over of around €20 millionin 2008. This included medical
expenses such asin-patient stays, day-patient stays, and GP and specialist consultations but
excluded costs related to medication, surgery, ancillary services and loss of income. Assuming no
change in the proportion of overweight and obese individuals in the population, the projected cost
for 2020 wouldincrease by around €6 million. However, the authors cautioned thatincreasing
overweightand obesity ratesin recentyears suggest that these calculations are likely to grossly
underestimatethe true cost 226,

In light of this situation, the Maltese government has launched anumber of strategy and
policy documents outlining targets and measuresintended toincrease physical activity and improve
nutrition across the population 1980110227228 These includeanational obesity strategy thatoutlinesa
range of possible economicand fiscal measures, targeted multidisciplinary programmes and changes
to the environment ®°; on-going education reforms aiming to modify the school nutrition
environment and positively affect time allocated to physical activity during or after school hours
110,229,230, 3nd policies to improve the local physical environment taking into account environmental,
economic, social, cultural and infrastructural considerations *°. However, while political
commitmentstoaddress obesityin Maltaseemto heed the call fora shiftin emphasis from
treatment of already obese childrento prevention and policy-level changes, actions promoting
major changesto the physical, economicand social environment have not beenimplemented, with
the majority of current measures predominantly focusing on improving consumerknowledge. The
‘obesogenic’ environmentis defined as “the sum of influences that the surroundings, opportunities,
or conditions of life have on promoting obesity in individuals or populations”. Tackling this
obesogenicity requires system-wide environmentalinterventions that complement educationaland
behavioural measuresin orderto create supportive environments 2°. Population-level environmental
interventions are cost-effective measures to achieve lasting reductions in obesity becausethey

become incorporated into structures, systems, policies, and sociocultural norms 25231232 However, it

T World Obesity / Policy & Prevention (formerly IOTF) is a global network of experts working to alert the world
to the growing health crisis caused by soaring levels of obesity. Source: http://www.worldobesity.org/what-we-
do/policy-prevention/
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islikely that strategies to combat obesity willbe more effective if they are appropriate to the
national context 233, Arecently published framework for monitoring and benchmarking of food
environments recommends that aninitial country-level contextual analysis be carried out ®* to
outline country characteristics and factors influencing food composition or nutrient profiles 2*4; food
prices®’; as well as the status of existinggovernment and private sector policies and actions related
to food environments, obesity and non-communicable disease 23°. This paper maps out potential

drivers of obesity in Maltaand outlines areas where further research would be beneficial.

Methods

We conducted a contextual analysis to explore factors contributing to the establishment of
an obesogenicenvironmentin Malta, informed by areview of the literature around obesity, physical
activity and nutrition in Malta published between 1990 and 2013. Two electronicdatabases
(Medline and EMBASE) were searched using the following key search terms: ‘Malta’, ‘obesity’,
‘nutrition’, ‘food’, and ‘physical activity’; 109 articles were identified. After reviewing abstracts 87
paperswere rejected, and twenty-two full-text articles were retrieved. Additional publications were
identified following recommendations by Maltese public health experts; areview of relevant
Maltese websites; and thorough hand searching of back-issues of the Malta Medical Journal since
1990. Resultsare organised and presented using the ANalysis Grid for Elements Linked to Obesity
(ANGELO) framework 2°. This diagnostictool, which has been used to conceptualise the obesogenic
environment and prioritiseaction points for obesity prevention in communities 27, outlines two
levels of environment: the micro-environment within which individuals typically interact on a daily
basis (such as the home, school, workplace, neighbourhood); and the broader macro-environments
which tend to be outside directindividual control. Theseinclude large, geographically diffuse sectors
such as the education and health systems, government and private sectors, and the food industry.
Each environmentallevel in turn comprises four possible dimensions that potentially affect
population-level nutrition and physical activity. The physical dimension describes factors such as
urban design, transportation, and the home orneighbourhood built environment. The economicand
policy dimensions encompass factors such asincome, education, and socioeconomicstatus at the
micro-level; and national or regional policies and regulations at the macro-level. Socio-cultural
factors refertothe broader context within which individuals live, such as societal norms about
nutrition and family behaviour. Thesefour dimensionsinteract toinfluence people’s dietand PA
choices, and will be exploredin a narrative fashion toillustrate why Malta could be described as an

‘obesogenic’ islandinthe Mediterranean.
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Results

Factors affecting nutrition and physical activity are presented separately below forthe macro and

micro environments.

The Macro-Environment
Factors affecting nutrition

Historical context and the nutrition transition in Malta

Malta’s small size, colonial heritage, its longstanding cultural and commercial links with and
proximity to mainland Europe, and long-standing dependence on imported foodstuffs have
fundamentally conditioned the food system and dietary norms of the Maltese 23. Tourism, media
and the effect of globalisationinthe decades since 1960 have also had an impact on consumption of
convenienceand luxury foods 2*. Thus, despiteits central Mediterranean location, the diet prevalent
in Malta cannot be said to be truly ‘Mediterranean’ 236238 instead exhibiting”...dietand health

patterns more typical of Northern Europe than of the Mediterranean” 23°,

Colonial Impact

An 1839 British colonial government report described the diet of the Maltese as consisting mainly of
bread, seasonal vegetables and occasional fish, with minimal animal produce ?%°. Thisis very similar
to the traditional Mediterranean diet that has been shown to significantly reduceincidence of
cardiovasculardisease 2** and which is typically highin olive oil, nut, vegetable, pulses, cerealand
fruitintake with moderate amounts of fish but low meat or dairy product intake 2422247 Since then,
the Maltese economy has progressed from one harnessed to the needs of the British colonial
administration, to a diversified open-market economy that is mainly export-driven, with an emphasis
on manufacturing, financial services and tourism. Following a process of trade liberalisationinitiated
in 1989 2* which facilitated the fast food industry’s penetration into the local market, Maltajoined

the European Unionin 2004 and is classified as a highincome country by the World Bank.

The nutrition transition

Table 3 shows that between 1961 and 2009, overall energy availability (in kcal) increased by
approximately 21%, supporting claims that daily calorie intakein Maltaincreased significantly during
the latter half of the 20th century even as consumption of fatty foods exceeded that consumedin

Northern European countries 248, Itis likely that the historical influences outlined above; systematic
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changes to global food production and distribution systems; improving economic conditionsand a
dependence onforeignimports have consolidated the shift away from the traditional
Mediterranean diet 24°%°° and led to the adoption of a more ‘Westernised’ diet high in refined
carbohydrates, meat, saturated fatty acids and salt 237238251 Thus, a century and a half later, a 1986
WHO report portrayed the Maltese dietasan unhealthy onerichinfatsand sugar and lowinfibre,
designating the Maltese as a high-risk group for non-communicable disease 2°2. Anincrease inthe
variety of available foods; all-year-round availability of food items that were previously only
available duringthe local growing season, and increased accessibility of energy-dense food products
110 in a cultural environment where food occupies a central role has had predictable results. Results
froma food consumption study conducted in 2010 indicate that overall vegetable and fruitintake is
low, while pasta, bread and meatintake is substantial 212, Similarly, previous research on Maltese
children’s diet showed thatintake of carbohydrate-based foods such as pasta, pizzaand fast food
style meals was pervasive, as was consumption of breakfast cereals and soft-drinks. On the other
hand, very few Maltese children consume sufficient fruitand vegetables 2. Health Behaviourin
School-aged Children (HBSC) studies have shown that between 2002 and 2010, self-reported daily
fruitand vegetable consumption has generally decreased whil e daily soft drink consumption has
increasedamong 11, 13 and 15 year olds. However, only reductions in fruit consumption among 11-
year-old girls and 15-year-old boys were significant at the 95% confidence level (17% reduction, z=
2.57, p = 0.01; and 12% reduction, z= 2.06, p = 0.04 respectively) °°%. Household expenditure data
might suggesta similartrend forthe general population. Figure4indicates that domestic(i.e.
excludingtourist) expenditure on food relative to total domesticexpenditure has decreased by
around 25% since 1995, while Figure 5illustrates domestic expenditure on different food categories
as a proportion of total expenditure on food and beverages. Expenditure on meat has since risen
slowly but steadily since 1995, in contrast to a gradual decline in expenditure on bread and cere als.
Spendingon confectionery and sugary products has consistentlyincreased inrecentyears, even as

expenditure onvegetables has decreased.
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1961 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Starchy Roots 85 71 27 55 54 58 55 104 132 114 99

Pulses 116 121 121 80 35 41 47 51 53 50 47

Oil crops 17 20 19 18 22 22 29 36 36 40 41

Vegetables 50 55 67 77 83 83 86 86 122 131 141

AlcoholicBeverages 25 28 46 61 89 78 89 99 98 93 103

Animal Fats 172 161 195 194 231 217 182 177 198 194 161

Milk 255 246 258 289 325 298 287 270 316 300 286

Miscellaneous 8 11 16 9 15 17 10 5 9 9 11

To convertkcal to KJ, multiply by 4.184
Table 3. Majorsources of dietary energy (kcal) *, 1961-2010, Malta

* Five-year movingaverage; Source: FAOSTAT 253
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Figure 4. Expenditure on foods and non-alcoholicbeverages as a percentage of total household
expenditure*, 1960-2013, Malta

* Excludes expenditure by tourists
Source: household expenditure data, Malta (1960-2013) supplied by National Statistics Office, Valletta, (personal
communication, 2014).
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* Excludes expenditure by tourists
Source: household expenditure data, Malta (1960-2013) supplied by National Statistics Office, Valletta, (personal
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Although Food Balance Sheets? datashould be interpreted with caution considering the
proportionately large number of tourists visiting Malta compared to the permanent resident
population, datain Figure 6 show a steady increase in the availability of meatand
sugar/confectionery. Vegetable, fruit and fish availability have risen slightly, whereas availability of
dairy products has remained mostly stable. At the same time, there hasbeenadeclineinavailability
of cereals. Supplies of both protein and fat have steadily increased by 38.8% and 26.8% respectively
since the 1960s (Figure 7(a) and (b)), with aproportionally greater share derived from animal

products.
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Figure 6. Per capita supply of selected food categories (kcal/d), 1961-2009, Malta
Source: FAOSTAT 253

2 Food Balance Sheets (FBS) are compiled yearly by the Food and Agriculture Organisation of the UN (FAQ),
with country-level dataon the production and trade of food commodities. A supply/utilization account is
prepared for each commodity. The food component refers to the total amount of the commodity available for
human consumption. The FAO FBS also provide total food availability estimates by aggregating the food
component of all commodities. These values and population estimates are used to derive and express per-person
daily dietary energy and protein and fat supplies (http://faostat3.fao.org/faostat-gateway/go/to/mes/glossary/*/E)
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Figure 7. Per capita supply of (a) protein (g/d) and (b) fat (g/d), 1961-2009, Malta
Source: FAOSTAT 253

Other socio-cultural aspects

Malta underwentasudden shift fromfood shortage —particularly during the Second World War
when meat and foods rich in fats and sugar were practically unobtainable —to one of affluence,
while atthe same time the cultural identity shifted from Mediterranean to Anglo-Saxon 2°1, Large
numbers of Maltese workers who emigrated during the 1950s and 1960s returned decades later
with Western food preferences established during their stay in host countries such as Australia,

Canada, the USA and the UK #**.In addition, for many years during and after World War Il, Malta was
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greatly dependent onforeign monetary and commodity aid, includingimported foods. This may
have negativelyimpacted the type and quality of food available at the time, and encouraged the
establishment of unhealthy dietary practices. The Maltese consumelarge amounts of cheddar
cheese, sugar, corned beef and condensed milk —unusual in the Mediterranean region 2. Although
not a producer of sugar, Malta’s per capita supply of sugaris the highestin the EU ( Figure 8) and
amongthe highestinthe world (FAOSTAT 2013 2>3) indicating that sugar could be a major source of

caloriesinthe Maltese diet 232,
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Figure 8. Per capita supply of sugar (raw equivalent) to EU-28 countries, 2011
Source: FAOSTAT 253

Thus, in spite of increasing awareness of what constitutes a healthy diet, such a ‘socially learned’
attitude towards food might have been perpetuated from one generation to the next 2°* and
remains the normtoday. Additionally, the Maltese embrace anumber of obesogeniccultural norms,
such as a marked preference forlarge portion sizes 21?; atendency to eat out with family >22¢; and
frequentengagementinreligious, publicorfamily-oriented feasts and celebrations that are
traditionally characterised by an abundance of food. Village feasts are distinctive cultural traditions
that have been commercialised by the food industry, with a plethora of Maltese and foreign fast
food such as hot-dogs, burgers, ice-creams, kebabs, chips, nougat, fried pastry and otherfoodsrich

in saturated fats and sugars >4
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Food advertising aimed at children

Television viewing reduces energy expenditure through displacement of physical activity, is
associated with increased energy intake from snacking, and entails exposure to food advertising 2°’.
Local research suggeststhata majority of primary school children regularly exert pressure on
parents to purchase foods advertised on TV 2°¢. The introduction of cable TV to the islandsin 1991
increased the selection of local and foreign (Italian, British and American) programmingand
advertisingto children °2. Studies have suggested that food marketing targeting childrenis pervasive
in Malta, particularly through point-collection schemes, sponsorship of school events and children’s
TV programmes, distribution of free materials in schools, offering ‘free’ gifts with fast food meals
and TV food advertising 2°. A content analysis of food advertising on Maltese TV stations during
children’sviewing hours revealed systematic promotion of fast foods, breakfast cereals, fruit squash

mixers and confectionery items 2°°,

Factors affecting physical activity

Topography and climate

Malta is one of the most densely populated countriesin the world 2¢°, and this has been reflected in
significantly changingland use overtime. Currently, there is arelatively high proportion of
urban/industrialland cover(29.7% of the total land area in 2008, up from 21.5% in 2000. This
represents arate of developmentaroundthree timesthe EUaverage; 51% of the Maltese islandsis
devotedto agricultural use and the remaining 18% covered by natural vegetation 8. [t may be
argued that excessiveland development has reduced the availability of outdoor spaces where
children can be active. Certainly, population participation in sports remains alarmingly low 228 with
around 72% of the adult population characterised as being physically inactive ina recent
international study 2%°. Additionally, Malta’s typical Mediterranean climate is characterised by hot,
dry summers and mild, rainy winters 2%, Temperaturesin summer can exceed 35°C, with high levels
of humidity often making the outdoors uncomfortable. High temperatures are associated with
reduced physical activity 261, hence climate may also contribute to the low levels of physical activity

observed.

Transport preferences
In spite of a fiscal regime imposing relatively high taxation on car registration and purchase of
polluting cars togetherwith high fuel costs, Malta has one of the highest per capita car ownership
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levelsinthe EU: 607 cars per 1,000 inhabitantsin 2009 252, 19.6% of households own three cars or
more 23, In spite of Malta’s small size and lack of significantinter-city distances thatin other
countriesaccountfor a large proportion of kilometres travelled per passenger, dataindicates that
three quarters (74.6%) of all journeys are undertaken using private passenger cars 23, This has been
attributed toa ‘car culture’ which ‘embraces and aspires to car ownership’; cars offer greater
freedomthan publictransport with the added bonus of being a status symbol. High car usage and
the lack of efficient publictransport options have fostered the perception thatthere isnochoicein
transport, a mind-set which is exacerbated by social status, peer pressureand culture 2%4. Malta’s
high motor vehicle density has exerted pressure on national transportinfrastructure leadingto
significant capacity problems and traffic bottlenecks outside of peak hours that furtherincapacitate
the publictransportsystem. The Public Transport Reform launched in 2011 was intended to kick -
start a shift towards publictransport use. Howeverthe reform did not achieve the desired effect,
culminatinginthe transport system’s re-nationalisation in December 2013 2¢°. Concurrently, levels of
both walking and cyclingin Malta are low 26, This has been attributed to a range of factorsincluding
Malta’s hilly topography and sub-tropical climate, poor road conditions coupled with alack of cycling

infrastructure, road congestion, airand noise pollution, and high levels of perceived road danger

263,264

Taxation and subsidies

Governmental efforts to exert control on supply and availability of unhealthy food products, have
beenrendered mostly ineffective by trade agreements, common markets and trans-national
marketing of food products and food chains '°. However, the feasibility of fiscal incentives to
encourage healthy nutrition, increase the availability of healthy food outlets and restrict outlets
selling fastfoods are currently being explored by the Maltese government 8. Maltais alsoa
signatory to the European Charteron Counteracting Obesity 267, which emphasised the importance

of subsidies, reformulation and marketing restrictions.

The Micro-Environment

Factors affecting nutrition
Childrentendto have limited autonomyintheirfoodintakeand physical activity levels, with the
majority of their choices determined by their parentsand immediatefamily, and to a lesserextent

theirpeers 28, Astudy on Maltese 8-10 year olds showed that children most liked eating pasta,
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pizza, chips, fruitand burgers, whilst theirleast liked foods were vegetables, meat, fish, soup and

fruit2°¢. They are also heavy consumers of soft drinks °2.

Community food environment

Although self-sufficientin the production of most fresh vegetables, milk and eggs, Maltais partially
dependentonimports of meatand potatoes and completely dependent onimports of grain, flour
and sugar. Around 71% of the island’s food requirements are imported 233252, and this may have
shaped Maltese eating habitsin a process of food acculturation 2°°. Limited research on factors
influencing the broaderfood environmentin Malta exists 2324 There have been informal calls for
actionto limit proliferation of fast food establishments or street hawkers outside schools, often
frequented by children and parentsimmediately after school hours 2°. Small grocery stores offering
freshfruitand vegetable produce in some villages have gradually disappeared, as customers were
attracted by competitive prices and wider choices offered by larger outlets. However, roving vendors
selling fruitand vegetables are popularin many villages, possibly enhancing access tofresh food
access for certain households '°. Amore recent phenomenonis the presence of mobile vendors
sellingdoughnuts, ice cream and sweets —often directly targeting children by parkingin the vicinity
of schools—announcingtheir presence with loud jingles or catchy phrases, and which have proved
to be extremely popular2%°. Mobile vendors have been shown to impact children’s snacking
opportunities °®. In many villages, such food outlets provide a convenient alternative to cooking
fresh meals. Figure 9shows a rapid increase in the overall number of tradinglicenses issued to
confectionery stores; ‘pastizzeria’ outlets (stores selling cheap pastry products highin fatand sugar
contentand baked on-site, such as cheesecakes orsausage rolls), and —more recently —to mobile
vendors sellingdoughnuts. The introduction and proliferation of majorfastfood chain outletsin
Malta since 1995 has been followed by heavy marketing in the Maltese mass media 2°%%%°, Itis not

unusual forchildrento be taken to such outlets as a treat forgood behaviour>2.

Educationalsettings

The 2007 Healthy Eating and Lifestyle Plan (HELP) document outlines steps to be takenin schoolsto
promote healthy lifestyles for Maltese students, providing voluntary guidelines to a health-
promoting school environmentand curriculum. It recommends regulation of foods sold in state
school canteens orvending machines, as well as school policies to control content of students’

packed lunches (school meals are not provided to school children in Malta) 23°. It is currently being
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revised priortoitsintroduction as standard policy in state schools. However, HELP cannot exert

control overthe retail environment outside schools, where children often purchase snacks 2°¢.

=@ Confectionery
stores

-—@= Pastizzeria
outlets

==¢==Doughnut
hawker

Trading licenses issued per 1,000 population
(cumulative)
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Year

Figure 9. New trading licenses* per 1,000 population issued between 2003 and 2013 for selected
food outlets/mobile vendors, Malta (cumulative)

* New trading licenses allowingfood to be sold on-site, issued by the Environmental Health Directorate between
01/01/2003 and 31/12/2013 (showing vendors operational as of 31/01/2014)
Source: Environmental Health Directorate, Msida, Malta (personal communication, 2014)

Otherefforts toimprove schoolchildren’s nutrition within the school setting include the provision of
free milk daily to primary state-school students; the introduction of a ‘Breakfast Club’ offeringafree
healthy breakfast to children of working parents who attend state schools; and a EU co-funded
‘School Fruitand Vegetable scheme’ where a portion of pre-packed fresh fruit orvegetable is given
weekly toall primary schoolchildren in Malta 27°. The 1999 Maltese National Minimum Curriculum
(NMQC) stipulated lessons on nutrition and specifies anumber of hours of physical education (PE)
weekly, yettheseare often sacrificed in favour of otheracademicsubjects deemed to be of greater
priority 2’1, Currently, PE policies are not consistentlyenforced across schools, and these activities
are timetabled forarange between 60 minutes aweekin certain church schools to more than 120
minutesaweekinindependentschools 272, Starting in September 2014, a compulsory subject
(Physical Health Education) comprising elements of physical education and Home Economics was
introducedto all primary and secondary school students, based on the rationale that compulsory

certification mightimprove participation rates and decrease physical inactivity in schools 22°,
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Social and educationalstatus

Parental social and educational status are strongly associated with obesity 1°7-273-275, The 2005/2006
WHO Health Behaviourin School-aged Children (HBSC) Survey °” demonstrated an inverse
association between family affluence and self-reported overweight and obesity amongst European
children. Aninverse relationship between educational level and obesity in Maltawas shownin the
2008 Health Interview Survey and other studies 214?22, Economic considerations may impact familial
food choices particularly during times of financial hardship: one consequence of economicinsecurity
as aresult of the recentfinancial crisisis the relatively high proportion of Maltese having part as well
as full time jobs 2%, This may leave less time for parents to cook healthy food oraccompany children

outdoors, potentially leading to unhealthy food choices and lack of exercise opportunities 277,

Home food environment

Eating behaviours and physical activity of Maltese adolescents are particularly variable and tend to
be influenced by both individual and environmental factors 27827, as well as familial patterns of
overweight *** Parental overweight statusisitselfastrong predictive risk factor for childhood
obesity particularlyin deprived families, whereas parental leanness seems to confer protection
against development of childhood overweight regardless of family socioeconomicstatus 87-22°, This
has significantimplications for Maltese children given the large proportion of overweight and obese
adultsinthe population. Little is known about consumptioninthe home, howeverit has been
suggested that snacks are eatenin addition to, ratherthan displacing, set mealsin Malta, resultingin

a highfrequency andlevel of food consumption 52,

Factors affecting physical activity
We found little information on policies orinterventions that mightinfluence physical activity levels
of Maltese childreninthe community and at home; the majority of studies and policiesidentified in

the literature review focused on the food environment.

Physical activity in the community and at home

Gross Domestic Productand publicsector expenditure on health have been positively associated
withincreased leisure time physical activity 281, Governmentinvestmentin recreationaland sport
facilities in Malta has gained momentum with anumber of sports facilities inaugurated overthe past
two decades. Local sporting events are often subsidised by the government, and access to fitness

facilitiesin state-run leisure centresis heavily subsidised in a bid to encourage attendance 228,
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Additionally, outdoorfitness centres are being created to provide space for physical activity (C.
Gauci, personal communication, June5, 2014). Although studies onthe extent of sedentarinessin
Maltese children are lacking, the highly prevalent use of TV and gaming technology as ‘babysitting’

devices hasbeenidentified as a target for action in the Healthy Weight for Life Strategy %°.

Discussion

The health and economiccosts of excess weightin Malta continue torise, leadingto asituation
where the morbidity and mortality burden of obesity-related disease such as diabetes and
cardiovasculardisease are higherthan the European average 11%%2325% This may have been driven by
a strongly obesogenicenvironment, with multiple drivers across different settings, sectors and the
life-course of unhealthy eatingand low levels of physical activity. However, data characterizing the
links between thesevarious environmental components and childhood obesity is currently lacking or
difficulttoaccess. Thereisa clearneedforan integrated whole system approach that considers both
health and non-health sectors (including trade, agriculture, transport, and urban planning)in order
to create synergiesthat support sustainability of actions and policies 8. The role of publichealth
actionshould be to restore a level playing field in which physical, socio-cultural, economicand policy
drivers are shifted to create healthy defaults, making healthier choices the easiest choices %2, For
example, the burgeoning agro-tourism sectorin the Maltese islands might be encouraged to
capitalise onits ‘healthy lifestyle’ message by offering cycling tours, which in turn would benefit
from construction of cycle lanes between areas of interest. Encouraging active travel through
provision of appropriate infrastructure would also benefit | ocal mobility, thus creatingaself-
sustaining system that promotes an active lifestyle for all. Such multi-component, community-based
initiatives have been reasonably successful in preventing obesity in children 283284, and provide best-
practice evidence forinterventions that can be applied to Malta. Crucially, they are aimed at both
changingchildren’s behaviour directly, and at altering their environment. We have applied the
ANGELO framework to structure discussion of obesogenicfactorsinthe Maltese environment

emerging fromourreview.

Economic factors

Figure 6 indicates that food availability in Maltaisincreasing slowly but steadily even as proportional
domesticexpenditure onfood decreases; however, this may simply reflectimprovingincome levels
inthe general population 233, As yet, no nationally representative food consumption data are

available for Malta, makingit difficult to derive conclusions about proportional expenditure or

67



nutritional habits at population level. A qualitative food consumption survey conducted in 2010 does
not provide information on actual quantities of food consumed. FBS data are based on food import,
export and production data, and hence should be interpreted with caution in view of potential
seasonal increasesinfood supplyin responseto tourist demand. Establishing a national survey
mechanismto collect trend data on food consumption (including children) and food pricing would
enhance ourknowledge of food habits and the influence of prices on food consumption, enabling
the development of evidence-based nutrition policy recommendations targeting specificsections of
the population. Othereconomic considerations operate at the micro-level. Forexample, Maltese
schoolchildren are often given money to purchase their own snacks on school days 2%, leadingto
potentially unhealthy snack purchases dependent on cost, availability and taste. Family lifestyle and
socioeconomicstatus are also likely to influence accessibility, variety and quality of food eate n by
children; aswell as theiraccess to sports and recreational facilities (e.g. through parental willingness

to pay forsports equipment or club membership fees).

Physical factors

While schools remain a key setting for provision of structured physical activity to Maltese children,
actual time spent being physically active during a physical education lessonis limited to asmall
fraction of the total time allocated 7. Regularauditing of actual time spent being physically active
should be carried outin all schools on a regularbasis, and ideally more sessions allocated for
physical activity 22*. The introduction of a new compulsory subject combining healthy eating, physical
activity and body image in secondary school curricula may help foster healthy dietary habits and
enhance overall levels of physical activity, and isarecommended component of best practice
interventions 28%, This willcomplement an existing scheme that aims to shape children’s food
preferences and promote sustainable consumption of fruitand vegetables through once -weekly
distribution of free fruit and vegetables portions in primary schools 27°. Ata population level, it
remainsto be seen whetherthe desired shift away from car usage towards publictransport can be
achieved. Furthermore, we did not find evidence of policies aiming to encourage alternative forms of
urban mobility (such as through the provision of bicyclelanes) orto increase levels of physical
activityinthe community orat home. Furtherstudies exploring the feasibility and effectiveness of

interventionsinthese areas would be useful.
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Socio-cultural factors

Eating habits and food preferences are established ata youngage and maintainedinto adolescence
285286 Food norms are passed on across generations through a process of socialisation, moulding
children’s preferences 2°®. In turn, preferences may influence intake either directly through
children’srequests to adultfood providers, orindirectly through adults’ fulfilment of perceived
children’s preferences. Best practice recommendations to create an environmentand culture that
supports children eating nutritious foods and being active from an early age include provision of
supportto school staff for the implementation of health-promotion strategies and activities, and the
engagement of parentsto offer complementary action within the home (e.g. discourage screen -
based activities) %7,

Systematicadvertising of sugar sweetened beverages may help explain Maltese children’s
preference forsoft drinks overwater >? and the high rate of softdrink consumption in Malta—
second only to Mexico %28 —howeverthereisalack of evidenceto supportsuch conjectures. An
analysis of online media advertising targeted at children has notyet been carried out in Malta.
Additionally, acomprehensive content analysis of television and other audio-visual media
advertising that expands upon the single dissertation study tackling the topic 2°° would help
formulate targeted policy responses to inappropriate advertising to children. Both multi-faceted
school based programmes with active physical education components as described above, and
initiatives to reduce TV advertising of high fatand/or high sugar food and drinks to children, have
beenfoundto be highly cost effective interventions 28%, At the same time, fast food outlets continue
to proliferate, advertise and innovatein responseto consumerdemand 2°°, further compoundingthe
change in nutrition habits. Although ‘pastizzerias’ and confectionery stores have been around for
decades, couldtheirrecentapparent proliferation be due to changing consumer preferences,
followed by a marketresponse to demand? For example, children with working mothers may be
more likely to watch more television and eat prepared food than children with mothers who do not
work outside of the home, or to stop at a junkfood outlet ontheirway to private tuition lessons
afterschool 2. It is difficult to clarify the links between the evolving food environment, nutritional
and physical activity habitsand theirimpact on obesity rates when baseline quantitative dataare
lacking. Although the evidence base on associations between neighbourhood environment and
weightstatusis mixed 24°2°1, |ocal research on the potential impact of neighbourhood builtand food
environment on lifestyle might open up alternative avenues for policymakers in Maltato explore.
Furthermore, Maltais visited by more than a million tourists annually 26° adding yet anotherlayerto

thiscomplexissue. It may be the case that tourism has facilitated the assimilation of non-native

69



foods, either by mere exposure to discourse around non-Maltese cuisines or by actual provision of
such cuisine inlocal catering establishments 52, Working with industry to encourage reformulation of
food— andlimit portionsizes —served at catering establishments may be anintegral component of

an overall strategy seeking to reduce food intake at population level.

Policy factors

The policy environment at both macro and micro-level influences behaviour. Thus informal
household rules regulating time spent watching TV, playingvideo games or other sedentary
activities; and rules around food such as eating meals togetheras a family or limiting snacks may
critically shape children’s attitudes towards food and physical activity levels through their lives 34,
More broadly, state-imposed regulations around food labelling and advertisingaimed at children
may directly orindirectly impact children’s risk of overweight and obesity %*1. Currently no national
standards on labelling of food items to facilitate healthy food choice exist, although the National
Obesity Strategy suggests aneed forsuch standards and EU legislation entered into applicationin
December 2014 2°2, Additionally, there has been little in the way of policy response to reduce the

impact of advertisingon children &°.

Conclusion

Many aspects of the physical, social, economicand cultural environment in Malta favoura p ositive
energy balance, characterised by limited infrastructure foractive living combined with an energy -
dense food supply. Alleviating the future health and economicburden of obesity-related disease will
require adeeperunderstanding of the ways in which Malta’s geo-political background, cultural
identity, physical environment and otherdrivers of obesity have changed overtime. The collection
of trend data related to food consumption, physical activity, and changes tothe built environment
will enable the strength of interactions between these drivers to be quantified and appropriate

counter-measures to be developed.
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3.4 Policy response to obesity in Malta

Publichealth policymakers in Malta have responded to the issue of obesity. The policy process
around obesity in Malta has been underway since the mid-1980s 242°32%4 and seems to have
acceleratedin paceinrecentyears. A brief description and timeline (Figure 10) of the policy process
relevantto childhood obesity is outlined below. Overthe pastthree decades, the Maltese health
authorities have published a number of policy documents thatinitially focused on altering dietary
patterns. These were subsequently complemented by specificstrategies toincrease physical activity
and reduce obesity. However, such interventions often emphasise individual behavioural change
and clinical management of childhood obesity, which are of limited effectiveness 29°:2%,

The policy theories outlined in Section 2.1.2 Policy theories help to frame and disentangle
elements of the policy process around obesity in Malta. The Multiple Streams Approach
conceptualizesthe policy process as three independent streams flowing through the policy system:
problems, politicsand policies *8. Obesity is a ‘problem’ orissue that mayin part have come to the
attention of policymakers following a combination of events that received media and policy
entrepreneurattention. Forexample, the 1986 and 1988 conferences on nutrition in Maltafocused
attention on NCDs and the role of diet 27 (Figure 10), whereas more recently, research onthe
prevalence and burden of obesity have been picked up by the local media 2°33%1, Newspaper
publications also regularly direct publicattention towards the issue, usually following exposure
regarding the severity of obesity in Malta by the international media 3°2. Maltese adults have been
called amongst the laziest and most car-dependentin the world 28303305 gnd there hasbeen
substantial online debate on the topic 219298:304.306307 Thys, obesity gradually moved higherup the
policy agendain Malta, leading policymakers to start looking for potential solutions to the problem
(i.e.the policy stream). Thus far, the political subsystem charged with managing the issue of obesity
in Malta has been dominated by entities within the Ministry for Health. The Health Promotion and
Disease Prevention Directorate (HP&DPD)in particular has driven the policy process around obesity
for decades. As the links between obesity and the environment are recognised, amore inter-sectoral
approach to health policy makingis slowly being adopted, and HP&DPD is increasingly reinventing
itself asan entity whose focus is to create links between sectors and stakeholders with the aim of
improving health. Atahigherlevel, EUand WHO interestin tackling obesity has had a significant
impact on the policy processin Malta. Princen and Rhinhard (2006) describe how agenda-settingin
the EU takes place intwo ways: ‘from above’ through high-level political institutions urging EU
action, and ‘from below’ through policy experts formulating specific proposalsin low-level groups

and working parties 38, Thus, joining the EU has brought significant health reforms 3% and is likelyto
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have resultedin obesity being given greaterimportance (i.e. being driven higherup the agenda)
withinthe broader political environment due to Malta’s participationin EUHigh Level Working
Groups and other policy-making fora on the topic. However, despite increasing recognition that
policies outside of the health sector have asignificantimpact onthe health of apopulationand
health inequalities >31%311 the majority of policies proposedin the national obesity strategy consist
of politically acceptable educational campaigns or behaviouralintervention thatdo little to challenge
the status quo (Appendix1).

Lastly, the politics stream consists of three main elements: the national mood, pressure
group campaigns and administrative orlegal turnover. Publicopinion and publicsupportfor policy,
in particular, have been shown to be crucial forobesity policy inthe United States (US) 31234 Few
would deny that obesity is apublichealth problemand a cause for concernin Malta, yet public
opinionregarding the topichas not been studied and is relatively unknown. The main forum for
expression of publicopinion on potential solutions to obesity thus farhas been the comment section
of online newspaperarticles 3'>317, Current opinion may even be inimical to publichealth policy, as
illustrated by arecent episode where a major newspaper’s April fool’s publication suggesting that
the EU was aboutto ban pastizzi (atypical savoury Maltese delicacy) due to their high fat content
generated an unusually high number of comments and allegedly boosted pastizzi sales 318, Of the
three elementsinthe political stream, the combination of national mood and turnoverin
government exerts the most powerful effect on the agenda 3°. More research on publicopinion and
beliefs around causation of obesity and about the range of potential publichealth measures to
target obesity would be helpful, asthese have been linked with support for obesity policy in the US
312,314.

Punctuated Equilibrium Theory also offers a useful framework fortracing policy progress
overtime. Asillustratedin the policy timelinein Figure 10, obesity-related policy in Malta also
underwentlong periods of political stability punctuated by short yetintense periods of dynamic
change. Two key conferences occurringinthe late 1980s stimulated publicand political interestin
the nutrition of the Maltese population and eventually led to the development of landmark policies
aimed at improving healthinthe early 1990s. This was followed by two decades of relative stability,
supplemented by the occasional ‘incremental’ change in the policy environment. The surge in policy
activity from 2010 onwards suggests that Malta is undergoing another ‘punctuation’ in the policy
process as obesity rises higher up the political agenda, abetted by external and internal influences
which have shifted attention towards the problem. Externalinfluences include Malta’s active
participationin EU- and WHO-Europe-led efforts to tackle obesity and improve population health
110 'whereasinternal influences include publicconcern about the rising rates of obe sity and political
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concernoverits contribution to presentand future healthcare costs. A more in-depth discussion of

nutrition and obesity-related policies follows below.

3.4.1 Policies from 1980 to 2009

3.4.1.1 Nutrition Policies

The foundations fora national nutrition policy were laid during a joint WHO/Department of Health
Nutrition Conference in 1986 where dietary evidence from a number of sources (including the 1984
MONICA survey, the first study to assess Maltese dietary habits and NCD prevalence, including
prevalence of obesity) was reviewed 3!, The debate highlighted the Maltese population’s poor
dietary habits and concluded that the consumption of sugars and fats should be reduced, whilst fibre
intake shouldincrease 32°, Anumber of strategies to achieve these objectives were proposed,
including measures toincrease knowledge and awareness about food; improve food safety and
quality; and enhance availability of certain foods through changes to food production 2%4,
Specifically, recommendations for substituting fish and poultry for beef; replacing high-fat dairy
products with low-fat alternatives; reducing egg consumption and increasing consumption of fresh
fruit, vegetables and whole grains at population level were made 2°*. These remain valid proposals
today. Consequently, amulti-sectoral National Advisory Committee on Food and Nutrition (NACFN)
consisting of government, industry and consumer representatives was set up with the task of
formulating a nutrition policy for Malta 2. These events were followed by a second Nutrition
Conference in 1988 which emphasised the need for political support foractions within the sphere of
nutrition 294321, The two conferences stimulated considerable public debate around, and political
awareness of, the highrisk health status of the general population and the contribution of poor
dietary habits tothe NCD burdenin Malta, givingrise to calls for population-levelintervention
programs 242%7 This eventually led to Cabinet approval of Malta’s first Food and Nutrition policy that
same year 321322 Atthe time, the focus was not on excess weight perse, and there was little mention
of obesity. Instead, the link between poordietand the emergence of NCDs was highlighted. The
policy made concrete recommendations aimed atimproving Maltese dietary habits, and included
guantitative nutrient goals at population level. It also emphasised the need forinterventions during
childhood, although at the time these were limited to educational campaigns and school curriculum

modifications 322;

“Awareness must start from the early ages. The necessary education on nutrition in schools

must be provided to both boys and girls.” [The Malta Food and Nutrition Policy, 1990]
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The Food and Nutrition policy was a milestone of publichealth nutrition policy in Malta. It
provided a mandate foraction and proposed a clear description of the organisational structures
required forsuccessful implementation 238, At the time there was limited awareness of the
contribution of environmental factors to obesity, and thisis to some extentreflectedin the policy
document’s content. Thereisaclearfocus on enhancing nutritionalawareness and dietary
knowledge, yet even so several actions aimed at modifying the obesogenicenvironment were
proposed. These included providing nutritional training to teachers and primary health care workers;
regulating hawkers and licensing tuck shopsin the school setting; subsidies on the distribution and
production of locally produced food items; and introducing controls and nutritional specifications for
imported foods. Unfortunately, few of these areas foraction were successfullyimplemented over
the nextdecade. Forexample, government efforts to exert effective controls on the supply and
availability of foods on the local market were hindered by trade agreements, the common market,
international marketing of food products and the proliferation of fast food outlets 1°.

Promotion of breastfeeding was also perceived to be a means of reducingthe NCD burden.
Malta’s first national policy on breastfeeding was based on the Innocenti Declaration of 1990 which
appealedtogovernmentsto support, protect and promote breastfeeding 323. Its stated aim was to
re-establish and reinforce a breastfeeding culture aimed at promoting breastfeeding from birth and
improvinginfantand young child feeding practices 32%. It set an ambitious long-term target of 90%
exclusive breastfeeding on discharge and 80% at 4 months, to be achieved through measures such as
the establishment of a hospital-based breastfeeding policy by 2000; establishing surveillance
mechanisms to monitor breastfeeding rates and promoting publicawareness of the importance of
breastfeeding through education campaigns and curricular changesin primary and secondary
schools 3%,

The school setting also received attention during this period. The 2007 Healthy Eating
Lifestyle Plan (HELP) acknowledged the importance of providing a supportive school environment to
encourage a healthy lifestyleand promote healthy choices early oninlife and represented an
attemptto regulate the political, socio-cultural and physical dimensions of the school environment
230 Aimed primarily at state schools, the guidelines were extensively taken up by and improved upon
by independent and church schools. HELP contained anumber of recommendations thatfocused on
modifying the school environment rather than altering student behaviour. For example, besides
introducing curricularchanges to highlight “health, diet, nutrition, food, safetyand hygiene, food
preparation and cooking and [promote] physical exercise as part of a healthy lifestyle”, the
guidelines also established ‘Food and Beverage Standards’ intended to enhance the nutritional value

74



of food provided in schools whilst prohibiting nutrient-poor food. Such nutrientand food-based
standards have been shown to be effective elsewhere, and may play an importantrole in promoting
dietary health 325, This list of prohibited and acceptable foods was accompanied by product nutrient
thresholds for fats, saturated fats, total sugars and salt. Notably, the nutrient standards were meant
to applyto all food and drink provision within the school setting, including products sold in tuck
shops, vending machines and catering provided during special events. There are some apparent
inconsistencies within HELP, such as considering foods high in fat, sugarand salt (HFSS) such as pizza
with a ‘healthy’ topping, pies and cereal bars to be acceptable food itemsforsale in school tuck
shops. Furthermore, the nutrient standards were simply percentage-based maximum thresholds for
fats, total carbohydrates or sugars listed as footnotes within the document. State schools were
provided with guidance on how to draft and implement their own healthy eating lifestyle plans, and
a ‘Health School Nutrition Audit Board’ that could conduct periodicaudits was established to
promote compliance with HELP standards and regulations. Some consideration of regulation was
alsoin evidence: the guidelines recommended that tuck shop contracts be in compliance with the
nutrient standards, and offered support and guidance to Heads of Schools when drawing up and
monitoring such contracts. There was also mention of otherinitiatives such as establishment of a
legal framework that would restrict food items offered by shops/hawkers operatingin the vicinity of
schools; regulation of mediaadvertising to children to ensure consistency with nutrition messages
promotedinschools; and protocols to ensure that seniorschool representatives would be involved
at the planningstage of any new schools being built in order to facilitate the provision of a healthy
eatingenvironmentwhichis conduciveto healthy eating 2°, Ultimately, however, the HELP
guidelines remained just that: guidelines. Implementation across state schools was erratic, and no
enforcement was undertaken 2°. During my fieldwork with state school studentsin 2014, | was
informed by students that asubstantial proportion of secondary school canteens ortuck shops sold
foods such as pizza, sausage rolls, pastizzi, ice cream, sweets, savoury snacks and so on. Primary
schools (which do not have tuck shops) seemto have adhered to HELP guidelines more stringently
than secondary schools.

Malta joined the European Union (EU) in May 2004, pavingthe way for the country’s active
participationinseveral EU-led efforts toimprove population health. Theseincluded participatingin
the High Level Group on Nutrition and Physical Activity and the Vienna declaration on Nutrition and
Noncommunicable Diseases 32¢. Since EU legislation regarding trade agreements now apply to Malta,
EU accessionalsoimplied an end to efforts to control food imports at country level. Malta’s efforts
to address population nutrition and obesity continueto operate within the framework of the EU. For
example, Malta has transposed afood labelling regulation making ‘back-of-pack’ nutrition labelling
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mandatory (i.e. manufacturers are obliged to provide information on the energy value and 6
nutrients; fat, saturates, carbohydrate, sugars, protein and salt, expressed per 100g or per 100m| of

product) 3?7,

3.4.1.2 Physical Activity Policies

Upon its enactmentinto law in January 2003, the Sports Act of 2002 328 established aframework for
the regulation of sports in Malta through the creation of a governmental organization called the
Malta Sports Council (KMS), which was charged with the responsibility of promoting population
participationinsport. KMS (now known as SportMalta) is the entity responsible for monitoring and
evaluation of all sports organizations and activities. Itis also responsible for the maintenance of
publicsportsfacilitiesincludinga number of sports complexes and sports grounds, as well as
providing government-subsidised services aimed atincreasing physical activity levels of children and
adolescents on weekends during the scholasticyear (SkolaSport) and during the summer months
(SkolaSajf). “Reshaping sports —towards personal development, health and success” (2007) is the
most recent physical activity-related policy, intended to broaden accessibility of sports activities,
promote sports, and educate people about the health and social benefits of exercising 228. Although
some emphasisis made onincreasingthe provision and accessibility of sports facilities to facilitate

physical activity, it does not contain quantitative objectives or plans for evaluation.

3.4.1.3 Miscellaneous policies with the potential to influence obesity

Giventhe importance of factors external to health upon obesity, itisimportant to consider policies
affecting sectors thatindirectly influence nutrition and physical activity be haviour. Forexample,
policiesrelated to transport and the environment may impact physical activity levels. The National
Environmental Health Action Plan (NEHAP)functions as a policy framework documenttoimplement
more sustainable transportalternatives, including encouraging the use of more active forms of
transport3?°. The National Environment Policy '° additionally emphasizes the environmentas a
priorityin all aspects of life including transport, town-centre management, and the provision of
publicspacestoincrease physical activity. It specifically considers the contribution of the urban
environment to countering obesity, stating the need for “providing safe opportunities for reqular
exercise in order to reduce nationallevels of obesity” when outlining plans forthe upgrading and
additional provision of publicopen space. Although the policy outlines anumber of qualitative goals
to be achieved and the evaluative mechanisms through which progress can be traced, notimeline or

guantitative targets are presented.
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Figure 10. Timeline for policies and events related to obesity prevention in Malta
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3.4.2 Policies from 2010 to 2015

3.4.2.1 Nutrition Policies

From a nutrition policy perspective, the initial burst of policy activity towards the end of the 1980s
and the early 1990s was followed by arelatively staticperiod spanning almost two decades. Malta’s
participationintwo rounds of the HBSC and completion of a National Health Interview Survey
targeting adults were the main health research events of note. There was also a degree of policy
implementation and consolidation. A country case report presented during the 1992 FAO/WHO
International Conference on Nutrition indicated some initial progress regarding achievement of
population nutrient goals and, crucially, identified schoolchildren as a particularly vulnerable
population group *3°. Nutrition education was embedded within the National Minimum Curriculum
(NMC) of secondary schoolchildren starting from 1990. The Nutrition Unit within the Health

331 andlaunched

Promotion Departmenttook over the advisory role of the NACFN in the early 1990s
a number of educational and media campaigns that met with some success 3!°. However, evaluation
of the situationinthe early 1990s indicated that elevated “hidden sugar” consumption through soft
drinks and chocolate/confectionery was a cause for concern, and that the 1986 recommendations
were still applicable 238319, The landmark 1995 publication ‘Health Vision 2000’ reiterated calls for
inter-sectoral collaboration and the need for political commitmentin orderto achieve population
nutrientintake targets 32!, but was not a nutrition policy perse. It was only in 2015 that two
additional policies focusing on nutrition were published, as outlined below.

Firstly, the school-based Healthy Eating and Physical Activity Policy (HEPA) 332 is an update of
the 2007 HELP document, yetin some ways it failsto build onthe HELP policy of 2007. The
introduction of free breakfast clubs for children attending state schools was awelcome
development, as were policy statements that schools should place restrictions on the availability,
sponsorship and marketing of HFSS products while ensuring free access and promotion of plain
waterthroughoutthe school day. However, measurable objectives are absent, representingastep
backwards from the previous HELP policy. HEPA’s potentialimpactis potentially limited asiitis
mandatory for state schools but voluntary forindependent and church schools, where asubstantial
proportion of Malta’s schoolchildren are enrolled. One positive developmentis that adherence of
school canteens and tuck shopsto HEPA nutrition standards will henceforth be monitored and
enforced by Environmental Health Directorateinspectors, as recommended by a national
performance audittoimprove nutrition in schools 269332,

Secondly, the Food and Nutrition Policy and Action Plan for Malta 2015-2020 (FNAP)*®was

developed as a comprehensiverevision of the 1990 Nutrition Policy. Inline with the WHO European
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Health Policy —Health 2020 333, the action plan adopts a life course approach to nutritionand
recognizes the negativeimpact of social inequities on adequate population nutrition. It highlights
the needforan intersectoral and cross-Ministerial approach to health with afocus on children’s
health and tackling obesity, stating that ongoing health awareness campaigns and free weight
reduction programmes driven by the health sector have been insufficient to reverse obesity trends.
Two of the five priority actions listed have an environmental component: (i) ‘toimprove the
availability and accessibility of drinking waterin schools’; and (ii) ‘to reduce the availability and
intake of foods high in fat, sugar and saltin schools’. Additionally, the policy recommends that
media service providers develop codes of conduct regarding inappropriate promotion of HFSS
foods to children; that health professionals receive training on nutrition information delivery; and
that feasibilitystudies on fiscal policies that may encourage consumption of healthy food are carried
out 1% Such measures sound encouragingly ‘upstream’ in scope, however the priorities foraction
identified aboveare both school-based and relatively easy toimplement, suggesting that the least
contentious measures were prioritised.

Lastly, the National Breastfeeding Policy was updated in 2015 to reflect current scientific
evidence amid concern that Malta currently has the fourth lowest breastfeeding rate in Europe 334,
Althoughthere have beenimprovementsinthe rate of exclusiveand mixed breastfeeding, from
45% in 1995 to 71% in 2012, the rate of exclusive breastfeeding upon discharge from hospital after
delivery remains substantially lowerthan the 90% target envisagedin the original breast feeding
plan (55% of mothers) 334, Encouragingly, the policy places substantial emphasis on population-level
measurestoimprove breastfeeding rates that supplement hospital-based breastfeeding policies,
training of health care professionals and educational initiatives to promote breastfeedinginthe
community. More specifically, it highlights how Maltaisin the process of enactinglegislation based
on the International Code of Marketing of Breastmilk Substitutes 33°, which aims to preventthe
inappropriate marketing of formula milk. Adherence to this and related ‘maternity protection’
legislation will be monitored using specified indicators by anindependent body with the right to
prosecute breaches of the law. Furthermore, the distribution of free formula milk tolow income
familiesis due to be phased outand replaced with incentives and initiatives to promote and support

breastfeeding 334.

3.4.2.2 Physical Activity Policies
No new strategiesto tackle sport have been published since 2007, however the Sports Act of 2002

328 js currently underrevision.
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3.4.2.3 Miscellaneous policies with the potential to influence obesity

The launch of the Noncommunicable Disease Strategy in 2010 22’ marked a shiftin publichealth
emphasis from health servicedelivery and improving hospital services towards prioritization of
prevention. The strategy explicitly highlighted the need forinter-sectoral collaboration in orderto
improve the socio-economicenvironment of the population as a whole through addressing wider
social determinants of NCDs such as poverty, unemployment and unequal access to educational
opportunities. Objectives were proposed forthree NCD risk factors that are of directrelevance to
obesity (i.e. obesity, physical inactivity and unhealthy diets), yet the actions proposed to achieve
these goals are mostly educational or health promotional in nature. The document highlights a
number of legislative, fiscal and regulatory initiatives (e.g. food reformulation; taxes and subsidies
etc.) as being potentially effective interventions that enhance school, workplace and community
environments, but stops short of specifying whether such population-level measures would be
considered forimplementation.

Obesity and unhealthy diets were also briefly discussed as risk factors contributing to certain
cancers inthe National CancerPlan launchedin 2011 336, Again, although some proposed actions
were environmentalin scope (e.g. enforcing the ban onsale of junk food in school canteens;
promoting availability of fruit and vegetables; conducting feasibility assessment of aban on trans-
fatsin cooking oils etc.) they were vaguely defined and no concrete objectives ortimelines were
outlined. The cancerplan also proposed the adoption of a national strategy to tackle obesity. The
Healthy Weightfor Life Strategy 8 was published in February 2012, a few monthsbeforel
commenced myresearch degree. It provides a useful background against which to assess findings
arising from my research, andis described in further detail in the next section.

DuringJune 2014, a member of Malta’s Opposition party proposed a parliamentary bill (Bill
no. 62) that aimed to “to establish and ensure aninter-ministerial lifelong approach favouring
physical education and healthy balanced diets forahealthy lifestylereducing the level of obesity
throughout all age groups” 2*”. The bill was enacted into law in January 2016. It establishesa
multidisciplinary ‘Advisory Council On Healthy Lifestyles’ composed of representatives from public
health, education, local councils, police, medical professionals, nutritionists, KMS, social welfare, and
commerce which will advise various Ministries (including those responsible for Health, Education,
Local Councils, and Home Affairs) on matters related to healthy lifestyles. The Act specifies measures
of varying scope and breadth, ranging from increasing the use and accessibility of sports facilities

within oradjacentto schools by students and establishinga comprehensivelist of food items that

80



may be sold or consumed on school premises, to allocating fundsto all local councils in Malta for the
installation of outdoor gym equipmentin publicopen spaces. Anumber of other population -level
interventions are recommended. Significantly, the Act proposes substantial financial penalties for
individuals contravening any provisions or regulations established by the Advisory Council . As such, it
entails adecisively more regulatory, broadly environmental approach to tackling obesity, and its
implementation may presage awelcome shift away from policymakers’ priorfocus on health

education.

3.4.3 The Healthy Weight for Life Strategy

The Healthy Weight for Life Strategy (HWFL) 2 is the national obesity strategy for Maltaand as such
isof key interest. The Intersectoral Committee for Counteracting Obesity (ICCO) was set up in 2006
following the Istanbul Charterfor Counteracting Obesity 267 and tasked with addressing the key
determinants of obesity. ICCO members represented a spectrum of sectors from across government
and non-government entities including health, education, agriculture, finance, transport,
environment, urban development, broadcasting mediaand catering sectors. As discussed in Chapter
2, representatives from these and other relevant sectors were approached and a semi-structured
interview requested as part of thisresearch. Quantitative targets of the strategy are presentedin
Table 4, whereas a list of specificmeasures through which these targets are to be achieved can be
foundin Appendix 1.

The fact that specific, measurable targets are presented is a positive features of this
strategy. A ‘Healthy Weight for Life Implementation Group’ was established and is held responsible
for monitoring and evaluation, ensuring that all actions are achieved within the set timeframe and
within budget. However, there is adisproportionate emphasis on behavioural measures to address
obesity, ratherthan population-level, environmental measures (e.g. changes to legislation or
structural factors). Of the 79 measures shown in Appendix 1,47% (n= 37) were classified as being
behavioural interventions, 26% (n=21) as environmental in scope, whereas afurther 8% (n = 6)
contain both behavioural and environmental components. The remainder (n = 15) could notbe
easily categorised. Besides being given less importance overall, in most cases the environmental
measures are actually calls for feasibility studies to be conducted, in orderto determinethe
acceptabilityand economicorbehavioural impact of aspecificintervention. Forexample, the
strategy contains a recommendation to assess the feasibility and potential impacts of
subsidies/taxes on unspecified food and drink products. It also proposes conducting studies to assess

the feasibility of regulatory measures to restrict children’s access to nutritionally inappropriate
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meals/snack foods from retail outlets located outside of school premises. Although itis encouraging
that such actions are being considered, the general impression given is that such actions will not
actively be pursued until more evidence around theiracceptability is available. Much more
prominenceis givento promotionaland educationalactions thatare easiertoimplementand

perhaps more politically palatable.
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Overall Targets

Target

population
Reductioninthe self-reported proportion of the adult
population who are overweight from 36% to at least Adults
33%
Reductioninthe self-reported proportion of the adult Adults
population who are obese from 22% to at least 18%
Reductioninthe proportion of 7 yearolds who are Children
overweightand obese from 32% to 27%
Maintenance of the proportion of obese 13 yearolds Adolescents

(above the 95" weight centile) below 15%

Nutrition Targets

Reduce the frequency of intake of processed meat
products, which currently stands at 15% daily by 5%

Increase the frequency of intake of fish by reducing the
percentage of the population who never consume fish
by 20% from the currentlevel of 41.6%

Increase the proportion of the population who consume
vegetables on a daily basis by 25% especially in younger
age groups

Reduce the consumption of sweets, sweet pastries, and
sugared softdrinks of six times a week ormore by 10%

Reduce salt consumption by 10% in the population

Reduce the mean daily intake of animal fat percapita
by 10%

Whole population

Whole population

Whole population

Whole population

Whole population

Whole population

Physical Activity Targets

To increase the proportion of the Maltese population
who carry out moderate or high level of physical activity
daily or on most days, from the current43.5% to 70%

To reduce the proportion of children and adolescents
who neverperformany exercise by 5%

To increase the proportion of young people performing
regularexercise from 37% to (at least) 50% by 2015 and
80% by 2020

Whole population

Childrenand
Adolescents

Childrenand
Adolescents

Table 4. ‘Healthy Weight for Life’ strategy targets (by 2020)
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3.4.4 Ongoing measures to improve nutrition and physical activity levels in

Malta

Physical activity
As described earlier, PElessons are provided to all children within the school settingatleastonce a
week 22°, whereas Home Economics was offered to students as an optional subject. Thisis now
changing, as in 2014-2015 the two previously separate subjects were mergedintoasingle
overarching ‘Physical and Health Education’ curriculum, which is beingintroduced in a step-wise
fashion within secondary schools 338, Five weekly lessons are offered, with three lessons focusing on
PE and two lessons dedicated to Home Economics on alternate weeks. Between Form 3 and Form 5
(i.e.the lastthree years of secondary school education), Physical and Health Education will be
reducedtothree weekly lessons. Unlike otheracademicsubjects, it will not be examinable at the
end of the scholasticyear but will involve continuous assessment throughout the year.
Programmesintended to promote PAin children outside of the school environment are
mostly administered by SportMalta. This entity offers several programmes aimed at children
between 4to 16 years of age, including: (i) #OnTheMove (Skolasport) —a weekend programme held
duringthe school year which includes trainingin basicskills, educational gymnastics, physical
educationandsport; (ii) #OnTheMove (Summer) —which aims to encourage childrento remain
active duringthe summer holidays and includes swimming lessons, indoor games, adventure sport
and sailing; (iii) and Girls on the Move — an evening weekday and weekend programme aimed at
encouraging 9 to 16 yearold girls’ participationinindividual PA and team sports within asafe and
supportive environment 33°. The Maltese Government also provides a one-time grant for purchasing

of bicyclesinorderto encourage use of active modes of transport 34,

Nutrition

National health promotion and educational campaigns aimed at raising awareness about healthy
dietsand PA take place ona regularbasis, typically led by HP&DPD 34!, Directorate staff regularly set
up stalls at national and community-level events where promotional brochures on healthy eating
and physical activity are distributed; anthropometric measurements taken; and advice offered to the
public. These have been aimed atthe general population ortargeted specific population sub-groups,
and have variously focused on promoting the Mediterranean diet, seasonal fruitand vegetable
consumption, fish intake, and regulation of portion sizes 11°. There are also skill-building initiatives
offeredtolocal councils focusing on enhancing healthy cooking skills and budgetingin abid to
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encourage behaviourchange. Free community-based aerobics courses and weight management
classes foroverweightand obese adults that focus on information-dissemination and development
of skillstoimprove dietandincrease PA are provided by trained professionals 3*2. More recently,
new approachessuch as the presence of HP&DPD staff at local Farmers’ Markets to provide
information and recipes thatinclude the seasonal fruitand vegetableingredients being sold have
been adopted 1°,

At hospital, parent-craft classes and a breastfeeding walk-in clinicare offered to prospective
parents and breastfeeding mothers respectively 1°. A Presidential initiative led to the establishment
of ‘Dar Kenn Ghal Sahhtek’ 343344in 2014. Thisrepresented a new concept for Malta, where hospital-
based obesity managementtendsto be fragmented and medicalised. The facility offers a holistic
approach to treatment of patients with eating disorders and obesity within acommunity-based,
combined residential and semi-residential setting. A multidisciplinary strategy thatincludes
psychological, nutritional and familial interventionsisin place to supplement the tightly structured
organization of patients’ activities and meals. Whilst thisis atreatmentfacility forthe morbidly
obese ratherthan a population-based preventiveintervention, the holisticapproach with family
involvementrepresents arelatively newdirection for Malta.

A small number of partially EU-funded initiatives are also implemented by the government.
The ‘School Fruitand Vegetable Scheme’ provides asmall container of pre-sliced seasonal fruitor
vegetablesto all kindergarten and primary schoolchildren in Malta once a week, with the aim of
exposing childrentofruitand vegetables (F&V) at a stage when eating habits are still being formed
270 1t is hoped that this will translate into increased familiarity with, and enhanced taste preference
for, diverse fruit and vegetables overtime. All primary schools and certain secondary schools also
participate inthe ‘EU School Milk Scheme’, which partially reimburses schools for distribution of free
milk to students 3%°. Its scope is similarto that of the F&V scheme inthat itaims to enhance access
to fresh milk, increase milk intake among children, and promote children’s long-term preferencefor
milk and away from highly processed products. Indeed, one of the stated aims of the scheme isto
improve publichealth and combat obesity 34°. The ‘Aid to the Deprived’ scheme referstothe
distribution of food products to eligible vulnerable groups in the community, such as the
unemployed, the homeless, disadvantaged children and families living below the poverty line 346, The
food products themselves are not particularly nutritious, often consisting of cereals, rice, pastaand
jam. Indeed, the scheme specifically excludes the distribution of fresh food items such as fish,
vegetables and fruit 119,

Lastly, dietary choicesforthe populationlielargely outsidethe influence of the health
sector, inareas such as trade, marketing, fiscal policies, agriculture, and the media3*’. The food
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industry, media, advertising and retail sectors in particular may significantly influence consumer
dietary choices 3*%. Most relevant national legislation in these areas are gradually beingamended in

349 which aims

line with EU legislation. For example, the EUdirective on Audiovisual Media Services
to regulate marketing of HFSS foods and which has been transposed within the Broadcasting Act
(Chapter350 of the Laws of Malta) 3*°is currently beingimplemented. The Broadcasting Actitself
encompasses a Legal Notice (The Broadcasting Code forthe Protection of Minors) that makes
reference to misleading and deceptive advertisingto minors, including HFSS food promotion:
“advertisements for confectionery and snack foods shallnot suggest that such products may be
substituted for balanced meals” 31, The implication of adopting such legislationis discussed
elsewhere 3°2, Food reformulation, trade and fiscal policies have been proposed as tools to influence
population nutritioninanumber of international fora, including the European Charteron
Counteracting Obesity(2006) and the Vienna Declaration (2013) 267326, The need to conduct studies
regarding the feasibility of such economicpoliciesis briefly discussed without committing to
practical measuresinthe FNAP, however nosuch policies are currently in place at national level. The
policy review did notreveal any industry-wide voluntary guidelines on food trade, marketing or
distribution (e.g. similarto the UK’s PublicHealth Responsibility Deal 3°3) in Malta, althoughiitis
possible that individual companies may have drawn up and implemented their own guidelines
without making them publicly available. Malta does not yet have a policy that aims to reduce the
impact of the marketing of HFSSfoods to children, although such regulationis arecommendation of
the FNAP 119 Nevertheless, the Health Promotion and Disease Prevention Directorate seeks to lead
by example by following a policy to reduce the impact of non-broadcast forms of advertising of HFSS
foodsto children. Forexample, HFSS foods are notallowed to be used as sponsorship for health

campaigns or any initiative that takes place within schools, orthatinvolves children.

3.5 Overview of Systematic Reviews

Preamble to Research Paper 2

In late 2015, the Today PublicPolicy Institute (TPPI), an independent think tank, published areport
on the state of obesity, nutrition and physical activity in Malta 3°°. The report was critical of current

policy and highlighted the need for abroader environmental approach to be adopted:

“Delivering change requires more than good intentions. Effective measures require a
population-based, multi-sectoral, multidisciplinary, and culturally relevant approach. Such
interventions will need to cut across many public policy areas, especially health, social
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welfare, education and, not least, road design and transport. Preventive measures should
also be broad-based inasmuch as they should be family-centred on home lives and extend to
the living environment.”

The report was also critical of whatthe authors perceived to be an excessive search for definitive
evidence by Maltese authorities, combined with areluctance to actually implement measures that

wouldinduce change:

“.. thereis too much to lose by waiting for conclusive scientific evidence and... much to be
gained by using the present evidence as incentive forinstituting public health approaches
across the life course... As stated in a recent McKinsey report *33: “We should experiment
with solutions and try them out rather than waiting for perfect proof of what works,
especially in the many areas where interventions are low risk. We have enough knowledge
to be taking more action than we are currently taking.”

This criticism resonates with the underlying rationale for conducting this research. The overview of
policies reported uponinthe previous section clearly highlights how the problem of childhood
obesity in Maltato date has mainly beentackled atthe individual level, where educational initiatives
promoting behavioural change are prioritised overan ecological approach that would address the
broaderdeterminants of obesity *°. The Maltese Healthy Weight for Life Strategy 8° to address
obesity represents a positive step towards shifting this emphasis from behavioural to broader
environmental, population-level measures, butimplementation and evaluation of non-behavioural
measures has thusfar beenlimited.

The contextual analysis and overview of policy commitments on childhood obesity
presented inthe previous sections revealed a striking contrast between the high prevalence of
childhood obesity and the paucity of the local knowledge base that may inform prevention effortsin
Malta. They underscored the need to identify environmental policies and interventions that are
applicable to the whole population, takinginto account the local context. The preliminary literature
search undertaken at the start of this research revealed numerous systematicreviews that
summarised the effects of built or policy environmental change on PA, dietary behaviour or weight
outcomes in children. The very profusion of reviews means that distilling the available evidenceinto
clearly defined, policy-relevant recommendations could be daunting forinexperienced researchers
or policymakers.

The ecological systems theory proposed by Bronfenbrenner and expanded upon by Stokols
29354 gyggests thatinterventions targeting the environment may be more effective than behavioural

interventions targeted atindividuals. Environmental interventions are designed to alter the context
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inwhich people live, thus creating conditions that more supportive of healthy behavioural choices
and whichinfluence individual-level behaviours amongalarge groups of people, making them more
efficient. Thisleads onto the question of what can be done to tackle obesogenicenvironments:
whatis the evidence on effective interventions to create environments that support healthier eating
and physical activity choices among children? (objective 2). Systematicreviews are useful decision-
making tools that objectively summarize large amounts of information in aformat that is of
relevance to health practitioners, policymakers and researchersin orderto guide health policy,
clinical guidelines and research efforts 3°°3°6, However, questions have been raised astowhether
they are efficient orappropriate approaches toinforming decision-making, as they may not be
helpful forindividuals seekingto assembleandintegrate evidence in orderto arrive toa policy
decision %7, The applicability of reviewfindings to practice has also been called into question, with
some reviews beingcriticized for lacking the context-specificdetail thatis essential for knowledge -
translation 3°8. In addition, all systematic reviews are not equal. Their methodological quality may
vary, leading to potentially misleading conclusions and recommendations.

Instead, policymakers may preferto search forand use a widerrange of evidence to assess
what has been done inthe past, under which settings, and the consequences thereof, priorto
making an informed judgement. Given the challenges of locating datafor publichealth
interventions, the policymakeris faced with a potentially daunting and labourintensive task.
Narrowingone’s focus mightfacilitatethe search, however evidence suggests that undertakinga
comprehensive search may provide unique evidence and insights that would not be obtained using
more focused methods 3>93%°, Furthermore, review findings often fail to provide substantive
recommendations for policy and practice 352, Thus, given the large number of relevant systematic
reviews, increasing interestamong Maltese policymakers towards adopting a socio-ecological
approach to addressing obesity, and the dearth of recommendations for population-level
environmental interventions forthe prevention of obesityin children, it was felt that this wasan
arearipe forfurther practice-relevant research.

In recentyears, the concept of ‘overview of systematicreviews’ has gained popularity as a
possible alternative to conducting syste matic reviews on topics which have already been extensively
researched. These have the objective of summarizing evidence regarding asingle condition from
multiple systematicreviews of interventions and outcomes 32363, This approach was undertaken for
thisthesis, andis presented here. The following article offers specificrecommendations on which
environmental interventions to prevent childhood obesity that have been successful elsewhere can
be applied to Malta, based ona comprehensive review of the existing evidence. Compiling this
literature may help to facilitate accessibility of good quality and relevant research evidence around
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childhood obesity prevention. Thisis akey factor influencing the use of evidencein policy 3%4, and
would allow policymakers and publichealth professionals to quickly and comprehensively review
theiroptions. With thisin mind, the overview of systematicreviews presented below was designed
to respondtoa growing need for easily accessibleinformation on multi-component, multi-level

childhood obesity prevention strategies that focus on whole populations.
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Abstract

Childhood obesity has acomplex multi-factorial aetiology grounded in environmental and individual
level factors that affect behaviourand outcomes. An ecological, systems-based approach to
addressing childhood obesity is increasingly being advocated. The primary aim of thisreview isto
summarise the evidence reported in systematicreviews on the effectiveness of population -level
childhood obesity prevention interventions which have an environmental component. We
conducted a systematicreview of reviews published since 1995, employing astandardized search
strategyin nine databases. Inclusion criteriarequired that reviews be systematicand evaluated at
least one population-level, environmental intervention in any setting aimed at preventing or
reducing obesity in children (5-18years). Sixty-threereviews were included, ten of which were of
high quality. Results show modest impact of a broad range of environmental strategies on
anthropometricoutcomes. Systematic reviews vary in methodological quality, and notall relevant
primary studies may be included in each review. To ensure relevance of our findings to practice, we
alsoreporton relevantunderlying primary studies, providing policy-relevant recommendations
based on the evidence reviewed. Greater standardization of review methods and reporting
structures will benefit policymakers and public health professionals seeking informed decision-

making.

Introduction

Childhood obesityis aglobal publichealth challenge due to concerns aboutincreasing prevalence *?,
the likelihood of obesity tracking into adolescence and adulthood #6788, and its association with a
range of adverse health outcomes 1°7112_ |ncreasingly, an ecological, systems-based approach to
addressing obesity that acknowledges its complex multi-factorial aetiology and recognizes the policy,
environmental, and individual level factors thatinfluence behaviour and outcomesis being
advocated %182 This entails recognition of a broad range of physical, socio-cultural, economicand
political dimensions within which individuals are embedded, as well as attributes and behaviours of
individuals themselves 3¢°. Education-based interventions to address childhood obesity have had
little success 112%6 as changing human behaviour within an ‘obesogenic’ environment that does not
support healthy choices s difficult to achieve and sustain 2°. Multi-component interventions where
several environmental aspects are addressed simultaneously may lead to more sustainable results
38367 Childhood and adolescence are particularly vulnerable life stages requiring protective social

and publichealth policies 3¢, This is an additional challenge for decision-makers often seeking easy
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solutions forrapidimplementation during their relatively shorttermin office, and represents anall
the more pressing rationale for providing them with up-to-date evidenceon the range and
effectiveness of environmental, population-level interventions to prevent or help reverse childhood
overweightand obesity. We focus on synthesising systematic reviews as they can be useful decision-
makingtoolsthat objectively summarizelarge amounts of informationinaformat that is of
relevance to health practitioners, policymakers andresearchersin orderto guide health policy,
clinical guidelines and research efforts 3°°3°6, The applicability of review findings to practice has also
been called into question, with reviews often being criticized for their narrow scope and for lacking
context-specificdetails that are essential for knowledge-translation into policies 3°83%°. To ensure
relevance of ourfindings to practice, we also investigate and report on relevant underlying primary

studies, providing policy-relevant recommendations based on the evidence reviewed.

Existing systematic reviews

Several reviews summarising the effects of built or policy environmental change on obesity
outcomes have been published 37°377, The Evidence for Policy and Practice Information and Co-
ordinating Centre (EPPI-Centre) has mapped out systematicreviews (SRs) on social and
environmental interventions to address childhood obesity 378, and a number of overviews of
systematicreviews 362363 on school-based childhood obesity interventions 3°8:379381 gre gvailable.
Overviews onthe impact of the built environment on physical activity have also been conducted
382383 however, tothe best of our knowledge, no overview of reviews focusing specificallyon

environmental interventions to prevent orreduce excess weightin children exists.

Aim of this review

The primary aim of this review is to summarise the evidence reported in SRs on the range and
effectiveness of population-level interventions aimed at preventing overweight or obesity in children
which have an environmental component. We adopted a broad interpretation of whatis meant by
an ‘environmental intervention’, defined as a strategy that involves changing the physical
surroundings and social, economicor organizational systems to facilitate healthy choices and enable
people to adopt healthy behaviours without requiring significant motivation on the part of the
individual. ‘Effectiveness’ was defined as achieving a beneficial or protective, statistically significant,
anthropometricoutcome. A secondary aimisto assess and critique the methodological quality of

included systematicreviews.
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Methods

An overview of systematic reviews was conducted. Reviews were judged to be systematicif they
synthesised peer-reviewed articles; explicitly reported pre-defined objectives, search strategy details
and inclusion and exclusion criteria; and clearly identified all included studies. The full text of
potentially eligible environmentalinterventions reported uponinincluded SRs was also reviewed,

and relevant study data extracted.

Search strategy

We conducted a search of free text terms and subject headings from January 1995 to May 2015,
usingthe Population, Intervention, Comparison and Outcome model 3%, to describe the target
population (healthy children and adolescents), intervention (population-level prevention of obesity),
comparison (SRs), and outcome (anthropometric outcomes). The initial search string was developed
in Medline (Appendix 3A) and furtherrefined for use in the different databases: Database of
Abstracts of Reviews of Effects (DARE), Medline, Embase, PsychINFO, CINAHL PLUS, SCOPUS, Social
Policy and Practice Database, Database of promoting health effectiveness reviews (DoPHER), and
CENTRAL. Reference lists of identified SRs were manually searched to identify any additional
reviews. A grey literature searchin TRIP and Google Scholar was performed. Project websites and
those of collaborative groups that conduct SRs of publichealth interventions (e.g. EPPI-Centre 378;
the Community Guide 38%; Health Systems Evidence 3%¢; Health Evidence Network 387; Agency for
Healthcare Research and Quality 3%8; Centre for Reviews and Dissemination 38%; and the National
Institute for Health and Care Excellence 3°°) were also searched forrelevant publications, and their

bibliography reviewed. No language restrictions were applied.

Inclusion and exclusion criteria

Systematicreviews were required to be: published between January 1995 and March 2015;
reviewinginterventions to prevent obesity and overweightin children and adolescents aged 5 - <18
years; assessing atleast one population-levelintervention with an environmental component; and
reporting anthropometricoutcome data on the effectiveness of interventions (i.e. usinga

standardized oraccepted measure of obesity such as body massindex (BMI), BMI z-score, waist
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circumference (WC), skin fold thickness (SFT), percentage body fat (% BF), overweight or obesity
prevalence and otheranthropometric measures associated with obesity 39).

SRs were excluded if they assessed interventions: aimed at adults only; which did notinclude any
anthropometricoutcomes, orwhere the only outcome of interest was behaviour modification (i.e.
increasing physical activity, decreasing sedentariness orimproving diet); aimed solely at treatment
of existing obesity orexpressly targeted weight loss (e.g. pharmacological interventions; bariatric
surgery; metabolicorweightloss clinics) oraimed at participants with diagnosed complications
linked to obesity; and that solely involved interaction between health professionals and individuals
or groups within a clinical setting. SRs focusing on treatment of existing obesity were excluded as itis
typically hardertolose weightthanto preventaninitial weight gain. Since our maininterest was
population-level preventive environmental interventions, SRs exclusively assessing studies
conductedin controlled clinical orlaboratory settings were not considered relevant. In the case of
reviews that contained a mix of interventions (e.g. aimed at both adults and children; reviewed both
treatmentand preventiveinterventions; or reported both behavioural and/or anthropometric
outcomes), only data of preventive primary studies aimed at children and which had clearly defined
anthropometricoutcomes were extracted. Interventionsin the included SRs could be multi-
component orsingle-component. Multi-component interventions that combined individual and
population-level elements were considered eligibleif the population-level component was judged to
be more thansimple reinforcement of an individual-levelintervention.

SRs were includedif atleast one reviewed primary study described a structural/policy
change to the state, community, school, and/orhome as a majorcomponent of a population-level,
obesity-prevention intervention. Policies could be eitherformal legislative or organizational in scope
392 Eligible policies within the school setting included changes in school lunch nutrition standards or
banning of vending machines. Provision of physical activity (PA) opportunities after school hours was
consideredto be a population-level environmental intervention, as these can potentially be made
available to childrenliving around the school neighbourhood who are not themselves students at
the school. However, for the purposes of this overview, modification of school curriculatoimprove
dietary or PAbehaviour(e.g.increasingthe number, duration or quality of physical education (PE) or
nutrition education lessons during school hours through staff training oremploying professionally -
trained staff; increase in recesstime etc.) inisolation of complementary environmental approaches
was not consideredto be eligible as such interventions have already been adequately described
elsewhere 379381 Additionally, evidence suggests that studies promoting healthier behaviour rather
than focusingon reducing adiposityare less effective at reducing anthropometricoutcomes 39339,
Eligible community interventions included modifications to the built environment (e.g. creation of

95



walking pathways), whereas acceptable alterations to the home environment could include
installation of television monitors. We also included exergaming interventions, as this novel
approach to modifying children’s leisure-time behaviour can potentially be delivered at population
level. Conversely, interventions that focused solely onimpartinginformation and knowledge (e.g.
educational campaigns; nutrition classes) wereineligible because such interventions aim to directly

alterindividualbehaviour, ratherthan modify children’s surroundings.

Systematic review selection and data extraction

DC and KG independently examined titles, abstracts and full-text articles, and extracted data,
resolving any disagreement through discussion with athird author (CK). Within eachreview,
interventions havingan eligible environmental component that reported on outcomes of interest
were identified. The methodological approach of each review (databases searched; language
restrictions; inclusion and exclusion criteria; synthesis method; quality evaluation of trials; stated
implications for practice and research; limitations; and funding sources) and documented primary
review outcome indicators and main findings were recorded. All review-level data can be foundin
Appendix 3. To avoid biased post hoc decisions, areview protocol based on Cochrane handbook

recommendations 3% was published on PROSPERO 3°¢ prior to starting the review process.

Quality of included reviews

Two reviewers (DCand KG) independently assessed the methodological quality of the included
reviews using the ‘Assessment of Multiple Systematic Reviews’ (AMSTAR) tool 397. Reviews were
categorisedinto high (AMSTAR score 8 — 11), medium (5— 7) or low (0 — 4) based on the Canadian
Agency for Drugs and Technologies in Health evaluation criteria 3°8. Any disagreement was resolved

through consensus.

Identifying relevant primary studies included in the reviews

Most reviews only reported on the direction of effect on outcomes and did not report on the
magnitude of effect, makingit necessary to review the full text of primary studies in orderto identify
whetheranintervention had adesirable orsignificant effect. Thus alist of all eligible primary studies
(n=76) included inthe included reviews was compiledin orderto cross-check eligibility, assess clarity
of information provided in SRs and to compile acomprehensive, useful list of existing environmental
options. We collected information on study design, study setting (school, community, home, state),

characteristics of participants (including sample size, age), type of intervention (including type,
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intervention duration, length of follow-up, intervention components and source of funding), and
outcome data (including difference in change from baseline forintervention vs control, direction and
significance of effect). Effects without p-values, confidence intervals or awritten statement
regarding statistical significance were classified as non-significant. For multipleanthropometric
outcomes, one or more statistically-significant benefitin any relevant outcome was counted as an
overall beneficial study regardless of the number of non-significant outcomes, and vice-versa. All
extracted intervention-level datacan be foundin Appendix 3F. We did not report on quality of
primary studies.

To correct for potential discrepancies between reported results for eligible environmental
interventions, it was necessary toreview the full text of each eligible primary study summarizedin
SRs. We were interested in the extent to which primary studies with environmental components
were correctly identified ordescribed as such in different SRs. In other words, would a policymaker
assessing the evidence on environmental obesity-prevention interventions be able to identify the
studies of interest within an SR? We found that in many reviews, primary studies might not
necessarily be classified outright as being environmental in nature, yet careful assessment of the
information provided inthe SRwould enable an environmental component to be identified. The
converse is also possible. Forexample, the study by James et al. 2004 3%°is classified in atleast one
SR 4% as having an environmental component, yet we determined the intervention to be cognitive

and behavioural in nature.

Results

Review characteristics

We included sixty three systematicreviews in our study (Figure 11). These searched databases up to
2014, reportingona wide range of primary studies. Seven reviews focussed specifically on policies or
environmental strategies, five explored mainly behaviouralinterventions, fourlooked at exergaming
or active video games as theirintervention of interest, and two concentrated on educational
interventionsinthe school. The remainder (n=45) summarised the effects of abroad mix of
interventions. The overall aim of all SRs was broadly to summarise obesity prevention studies —
howeverthere was substantial heterogeneity in terms of setting, population of interest, type of
intervention assessed, outcomes considered, review methodology, presentation of results and
interpretation of findings (Appendix3Cand Appendix 3D). Eighteen of the reviews were meta-

analyses, while the remaining 45SRs provided a narrative synthesis of results. Twenty -eight SRs
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restricted theirsearch to articles published in English only, eight SRs did notreport onlanguage in
theirsearch strategy, while the remainder widened their search to two or more languages. When
analysed by setting, 28 assessed school-based studies exclusively 186:187.189401425 'gix symmarised
community-based interventions 374426730 two reviews discussed home or family based interventions
431432 andthe remainder(n=27) did not specify study settings in theirsearch strategy 284393400433~

455 Most reviews (62%, n=39) assessed quality of the primary studies.

Review quality
Overfour-fifths (84%) of the included reviews were assessed to be of low (n = 23) or medium (n=
30) qualityaccordingto AMSTAR criteria (Appendix 3E). Tenreviews, six of which were meta-

analyses, were judged to be of high quality 284400408,421,426432,436437,444,449

Summary of potentially effective environmental strategies according to high quality
reviews

Fewerthan half (n= 26 or 42%) of all SRs specifically discussed built or policy environmental
strategies, with most stating that such strategies show promise but require furtherrigorous
assessment and evaluation of social, psychosocial, behavioural, and anthropometricoutcomesto
prove benefit(Table5). Overall, reviews were cautious about providing definitive recommendations
on which environmental strategies should be implemented. This was due to the often suboptimal
methodological quality of primary studies and the challenge of distinguishing which specific
components of interventions were necessary to achieve positive outcomes 284436 Thus, few SRs
provided clearstatements onthe importance of environmental strategies to address childhood
obesity, and findings were mixed. However, some environmental interventions were highlighted
across high-quality reviews as being particularly promising and likely to be effective in preventing or
reducing overweight and obesity in children, especially if part of long-term comprehensive efforts
421 Theseincludedincreased PA sessions 284; purchase of PEequipment *°%; improvementsin
nutritional quality of the food supply in schools 284; creation of environments and cultural practices
that support consumption of healthierfoods and PA at school 2844%8 and at home 284421432437, gnd
capacity building or professional development forteachers toimplement health promotion

strategies and activities 2%,
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Identification

|

Screening

Eligibility

Included

Recordsidentified through database searching

(n=10,366)
(EMBASE =3257; MEDLINE = 2581; SCOPUS = 1948;

PsychINFO =1535; CINAHL =226; DoPHER =131,

Additional records identified

through othersources (n= 46)

v

Records after duplicates removed (n=9,735)

v

v

for eligibility (n=134)

Recordsscreened (n=9,735) ———»

Records excluded (n=9,601)

Full-text articles assessed )

n=71 full-text articles excluded

e  Focus on adults only (n=1)

e  Focuson clinical settings (n=1)

e  Focus on obese children (n=3)

e More recent update available (n=3)

e Not a primarysystematic review (n=12)

e No extractableoutcome data (n=4)

e No eligibleintervention(s)with extractable

anthropometric data (n=47)

n = 63 unique reviewsincludedin
qualitative synthesis (=18 meta-analyses

and 45 systematicreviews)

n =79 articles, reportingon 76 eligible
environmental interventions

(including 3follow-up studies)

Figure 11. PRISMA flowchart

Source: MoherD, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e 1000097. d0i:10.1371/journal.pmed1000097
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P 2013, Stice 2006, Waters 2011
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[specificexamples of environmental 15 Bourdeaudhuij 2010, de Sa 2008, Kamath
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Peterson 2007, Sharma 2007, Showell
2013, Waters 2011
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poticyand ental, soaal Peterson 2007, Reilly 2003, Stice 2006,
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. . Waters 2011
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counterto school activities
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. 2013, Showell 2013
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Calancie 2015, Chriqui 2013, Chriqui
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the school 2011, Knowlden 2013, Peterson 2007,
Reilly 2003
needforimproved longitudinal data 4 Chriqui 2014, De Bourdeaudhuij2010,

with obesity-related outcomes

Jaime 2009, Katz 2008

Table 5. Systematic review comments on environmental strategies to prevent childhood obesity
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EffectSizesreported in Meta-Analyses

The meta-analysesidentified in oursearch reported BMI/zBMI reduction effect sizes (ES) for
interventions aiming to prevent obesity in children. While itis not possible to extract the
contributionto overall effect size of specificenvironmental elements within these interventions, the
meta-analyses reported awide range of effect sizes for different types, settings and duration of
interventions. Across all settings, strategies targeting sedentary behaviouremerged as the most
consistently successful 495411449455 'with ES ranging from -0.14 [-0.23, -0.05] ***> to -0.35 [-0.63, -0.06]
411 The impact of physical activity interventions was unclear 284400411424 55 ES ranged from potential
increasesin BMI +1.87 [1.31, 2.42] *''to reductions of -0.11 [-0.19, -0.02] 284; whereas dietary
interventions 284400405411 shgwed a consistently modest beneficial impact, with an ES ranging from -
0.02 [-0.07, 0.02]*** to -0.39 [-0.56, -0.23]*'1. Williams et al. calculated effect sizes on BMI for
provision of school breakfast orlunch to studentsinisolation 42*. Effect sizes forthese interventions
varied froma disappointing BMl increase of +0.04 [-0.19, 0.27] followingthe introduction of school
lunches, to a minimal reductionin student BMI of -0.08 [-0.14, -0.02] followingthe introduction of a
healthy school breakfast. Possibly reflectingthe wide spread of ES abov e, meta-analyses assessing
combined dietary and PA interventions 284400411424:436449 c3| cylated more modest ES ranging from
0.00 [-0.47, 0.47] *** (noimpact) to a small reductionin children’s BMI of -0.18 [-0.27,-0.09] %4, With
regards to the settings where interventions took place, Wolfenden et al. **° reported aminor but
beneficial (ES:-0.09 [-0.16, 0.02]) impact resulting from community-based interventions of any type,
whereas anumberof meta-analyses of school-based interventions 284410411413,415421,422424 ranorted a
mix of results, with ES ranging from +0.17 [-0.38, 0.72] *1° to -029 [-0.45, -0.14] #!, Duration of
intervention 284393400405.422 3150 seems to positively influence intervention outcome, as interventions
lasting more than 12 months showed ES ranging from -0.095 %22 to -0.12 [-0.21,-0.03] 284, Lastly,
specificcomponents of interventions reviewed in meta-analyses included parental involvement
405421422 which resulted in small but consistently positive ES ranging from -0.094 [p = <0.001] *?2to -
0.151 [-0.334, 0.031] #?!; and substitution of SSB with zero-calorie replacements #*44°°, where results

are lessclear (ES:+0.06 [-0.01, 0.13] ***to -0.17 [-0.39, 0.05] *°°).

Primary studies

Appendix 3F reports on primary study characteristics including the range of environmental strategies
undertaken and theireffect on anthropometric outcomes, whereas Appendix 3Gillustrates the
overlap of all eligible primary studies (n=76) across all SRs. Around half (48%; n = 37) of the primary
studiesdid notresultin a significant desirable effect on anthropometricoutcomes (i.e. improvement
in outcome of intervention compared to control), with some studies showing significant worsening
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outcomesforthe intervention group #°°*°8 or mixed results 4°°*¢1, Few RCTs consisted of purely
environmental strategies or reported outcome datathat can be attributed to environmental change
directly. Most studies incorporated modifications to the environment as part of an overall strategy
that included nutrition/PE education and curricular changes, and hence itis difficult to disentangle

the impact of the environmental component from the overall impact.

Effective environmental strategies discussed in systematicreviews

A total of forty eligible primary studies across all SRs demonstrated asignificant beneficial or
protective effect on one of the anthropometric measures of childhood overweight and obesity (see
Appendix 3F forstudy outcomes), and were reviewed in further detail to identify potentially
effectiveenvironmentalcomponents. Almost all were primarily school-based, with the exception of
two interventions that mainly took place in the home #6243, The majority contained an educational
or information-dissemination componentaimed at reinforcing the overallaim of each study.
Environmental programme components - with or without additionalbehaviouraland educational
components - which appearto have contributed to the beneficial effects observed are outlined
below. Anthropometricoutcomes (changes from baseline forintervention groups compared to
control groups) are provided wherethe intervention consisted mainly of asingle environmental
element.

o Improvement of overall school food environment: measuresincluded implementation of
school nutrition standards/policies; re moval of vending machines selling sugar sweetened
beverages (SSB) orsnacks high in fat, sugar or salt (HFSS); banning sales of HFSS food;
reformulation of school lunches to reduce fat content #°9:460464-469

e Purchase of new PE/sports equipment: this was made available duringrecessand at other
times throughout the school day, as well as during PE lessons #65467:468,470-474

o Daily formal PA session organized after-school: typically lasting 90 minutes to two hours,
involving a substantial proportion of time spent doing MVPA, with or without a healthy
snack provided to participants 66475779 Three studies assessing impact of two-hour after-
school interventions reported improvements in BMI ranging from -0.16 [-0.40, 0.07] %8 to -
0.45 [-0.79, -0.12] %’%; and differencesin percentage body fat (%BF) from -0.76 [-1.42, -0.09]
47847910 -2.01 [-2.98, -1.04] 47>

e Provision of free or low-cost fruit: ensuring that fruit 47247448 and freshly made fruit juices *®

were available at school, and athome
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e Availability of school playgrounds for structured/unstructured PA after regular school
hours #67:468,480481

e Provision of free/low cost water in school: eitherthrough installation of water fountains,
provision of water bottles orthrough lowering the cost of bottled water compared to other
drinksinthe school canteen #71473474482-484 'Anintervention focusingsolelyon enhancing
water provisioninschoolsreported asmall reductionin zBMI (-0.004 [-0.045, 0.036]) and a
significant reductionin the risk of overweight (31% reduction, p = 0.04) amongthe
intervention group %84

e Provision of a healthy breakfast at school: (BMI: -0.11 (P=<0.05) in boys; -0.02 (P =<0.05 in
girls) 48>

e Substitution of sweetened beverages: replacement of SSB with artificiallysweetened, zero-
calorie substitute (BMI: between -0.13[-0.21, -0.05; p = 0.001] and -0.14 [-0.54 to -0.26]
462,486

e Reductionin screentime: at home through the installation of an electronictelevision time

managerdevice to limit TV watching (BMI: -0.45 [-0.73, -0.17; p = 0.002] 63

Adjunctelements commonly adoptedin the above studies and which are likely to contribute to
overall effectiveness, but which ourinclusion criteria precluded from furtherassessment, include: an
increase in opportunities for PA during the school day #66:467.471-474481- increase in number, duration
or quality (e.g. proportion of time spent doing MVPA) of PE lessons 459460465, parental involvement
469471472 and provision of training for food service staff or PE teachers #°. Few identifiable patterns
emerged regarding single or multi-componentinterventions which failed to show any significant
beneficial anthropometricoutcomes. Allactive videogame studies, and all after-school PA
programmes of less than 90 minutes duration, did not have asignificantimpact. Multi-level primary
studiesthat had achieved significant positive results in certain contexts and settings (e.g. comprising
components such as nutritional changesin schools orincreased opportunities for PA, as shown
above) failed to show effectiveness elsewhere, suggesting that contextual factors might have an

importantrole in determiningintervention success.

Discussion

This study provides abroad and comprehensive overview of environmental strategies to prevent
childhood obesity at population level. Most interventions had at best a small to modestimpacton

childhood anthropometric outcomes (Appendix 3F).Single-level interventions that focus on reducing

103



screentime orincreasingtime spent performing MVPA may also be particularly beneficial. There
was no clear link between the numberand range of components of anintervention, and
effectiveness of outcomes. However, ourfindings provide some support for consideration of obesity-
preventioninterventions having one or more environmental components, which may be particularly
attractive forincreasingly autonomous adolescents who may not respond to conventional nutrition
education and behavioural counselling #8788 It is now important to understand which of these
strategies can be combined into anideal package at population level 284, Most SRs did not provide
clearrecommendations regarding environmental components that should be considered for
implementation by policymakers. At primary study level, the main focus was on school -based
programmes, with few studies assessing potential environmental influences in the home, community
or country setting.

A comparison of SR conclusions suggests that most SRs are cautious about summarising the
evidence regarding the relative effectiveness of environmental components, orfail entirely to do so.
With few notable exceptions, such as the SR by Waters et al. 284, review authors provide limited
descriptions of individual studies without identifying which intervention elements might be most
effective. Hence, they are likely to be of limited use to policymakers looking for concrete suggestions
regarding which elements are most likely to successfully stop or reverse chil dhood obesity. This led
to our analysis of primary studies within SRsin an attempt to identify those components which
achievedthe largest magnitude of effect. However, any statement of effectiveness emerging from
these studies must be interpreted with caution given the overall methodological challenges and lack
of detail provided eveninthe higher quality reviews and primary studies. In addition, observed
changesinweightoutcomesin preventivestudies having anormal population distribution may be
subjecttointerpretation. Forexample, in studies where increasesin BMI were observed, itis often
difficultto discern whetherthesewere due to normal child growth thatis within acceptable limits;
reflective of normalization of weight outcomes for previously underweight children; or due toan
increase in muscle mass. A comparison of intervention effectiveness and cost-effectiveness was
beyond the scope of this research, although questions remain regarding whether subjective
judgements on the magnitude of a study’simpactare useful oracceptable (e.g.isa 10% reductionin
risk of population obesity aless or more beneficial outcome thana0.1 reductionin population
BMI?); or whetherthe ratio of study cost to benefit provided should be considered when evaluating
interventions. Furthermore, heterogeneity of data; genericlackinformation on costs; the wide range
of programme components reviewed; and the difficulties of disentangling the individual contribution
of distinct strategies packaged within multi-component programmes to the final magnitude of effect
meansthatitis not possible to distinguish which of these components are the most beneficial. These
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problems limit ourability to conclude that one strategy or combinations of strategies are more
importantthan othersinthe prevention of childhood obesity 8°. We sought to identify ashortlist of
environmental components having at least some evidence of successful implementation, and
identified several strategies that show promise. This is not to say that they will always be effective,
or that they can be easily scaled up to populationlevel. Although the 1999 study by Robinson et al.
aimingtoreduce sedentary behaviourathome by installinga TV locking device was particularly
effective, similarstudies failed to show a significantimpact **° oreven resulted in higher BMI 491492,
There are alsoissues around acceptability, long-term sustainability and economic viability of scaling

up suchinterventions %,

Gaps in theresearch

Our results enable ustoidentify anumberof gaps in the existing evidence. We confirm that
relatively little review-level evidence is available on the impact of environmental interventions on
children and adolescents, and most of what s available concerns school -based interventions 378, We
purposely selected only reviews which reported anthropometricoutcomes —and presented only
relevant adiposity-related data for the identified primary studies—because achievingimproved
nutrition and PA levels does not necessarily translate into improved anthropometric outcomes, and
the lattertendto be the main outcomes of interest to policymakers. Whilethis resulted inagood
number of reviewsforinclusion, preliminary searches showed that there is adearth of high-quality
reviews focusing specifically on upstream environmental approaches to tackling childhood obesity.
In addition, few SRs of any quality explicitly addressed macro-level interventions such asthe
introduction of school food and beverage policies 18940743949 grimplementation of broad
community-based strategies 3744%%, |tis unclear whetherthisisagenuine gapinthe literature ora
direct consequence of few relevant primary studies having been published in this area. In addition,
the search strategy adopted by each review tends toinherently limit the range of primary studies
included, and hence the scope of review conclusions and recommendations. Inany case, we echo
previous calls for further primary and secondary research into this key paradigm of population -level

obesity prevention 284411,

Implications for Research and Practice

Policy/environmental approachesto addressing childhood obesity show promise and should be
strongly recommended for obesity prevention; however more studies, ideally large, longitudinal

natural experiments conducted outside of the school environment with sufficient sampling power to
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ascertain effect sizes with some confidence, should be carried out 284443493 The fact that almost a
third of reviews focused on school-based studies indicates that schools are considered to be key
sites for childhood and adolescent obesity prevention interventions, presumably because children
spend a substantial portion of their day there, and the relative ease with which interventions can be
trialled. However, interventions in schools that were successful in reducing obesity at first glance
have beenshown tolose theireffect during the summer#°¢ and are often difficult to sustainamong
the same populationinthe longerterm. Thus, engagement of the community and environmental
supportwithinthe home are essential aspects of successfulinterventions. Studies should also
implement more rigorous analysis and evaluation of associated social, psychosocial, behavioural,
and biological outcomes, particularly adiposity outcomes. Undertaking formal economicevaluations
would also add substantially to the utility of astudy for policymakers 284, yet these are rarely

performed, and thereislittle review-level economicdatain thisregard.

Limitations

Publication bias may be a potential limitation of this overview. Other SRs might exist but have not
been submitted oraccepted for publication and therefore could not be identified during our se arch.
We are also aware that since the searches forthis overview were carried outin March 2015, other
reviews on this topicmay have been published. Ourcriteria with regards to what constitutes an
‘environmental’ intervention meantthata large number of primary studies focusing onimproving PE
lessons during school hours, which possibly contributes towards achieving desirable anthropometric
outcomes, were excluded. Qualityappraisal of included reviews using the AMSTAR tool presented a
number of issues which have also beenraised by otherassessors *°4. Forexample, only four reviews
(includingtwo Cochrane reviews) achieved a ‘yes’ ratingin the ‘conflict of interestincluded’
criterion, which specifies that sources of funding or supportforboth the review itself as well as for
each of the included studies should be reported. Itis debatable whetherindicating source of funding
for primary studies reflects quality of reporting, ratherthan methodological quality of the review
itself. Additionally, we encountered some difficulty in ascertaining multiple publications evaluating
the same study, particularly in the case of longterm studies. It was rarelyimmediately clearthat
publications were contiguous unless the project name was usedinthe title of the article, asin the
case of the Medical College of Georgia FitKid Project #>®478 or APPLE project #7374 publications. In
othercases, including ICAPS #81 orthe Dutch Obesity Prevention Intervention in Teenagers 4°94¢9,
referencesto previous publications were buried in the full text. Our exclusion of non-anthropometric

outcomes meansthatimpact of interventions on other potentially valid outcomes such as
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improvementsin PA or nutrition behaviour, VO2 max, blood pressure and blood cholesterol levels
were notassessed. However, there is evidence to suggest that these do not necessarily translate
intoreduced BMI 394495,

Like Woodman etal., we had expected tofind greater overlap of primary studies between reviews,
and agree withtheirview that this can be attributed to differencesininclusion criteriaand outcome
assessments of SRs ratherthan erroneous search strategies 36*. Where unique primary studies were
included in multiple reviews, theirintervention design and findings were not necessarily consistently
reported, potentially leadingtotype Il errors during this overview process. Furthermore,
inconsistencies in the definition of what constitutes an ‘environmental’ component of an
intervention were seen. We suggest that the reporting structure of SRs could be improved by
specifying the types of strategies (e.g. cognitive, educational, behavioural, parental, environmental)
that includedinterventions employ, perhapsintable form as done by Sobol-Goldbergetal.** or
Kamath et al. %%°. We found this approach particularly useful becauseitenabled us to directly assess
the primary studies of interest, rather than go through the description of all included studies to
judge whetherone of its components was environmental in nature. On the other hand, this
experience highlights the challenge of understanding whatis meant by an ‘environmental
intervention’: how isthe term operationalized when conducting the review? Few SRs provided a
clear, explicitdefinition, with most opting for, at most, a brief illustrative example 3%, More detailed
and pragmaticframeworks fordescribing primary studies would be valuable 378,

Our methodsled to the exclusion of anumber of high quality SRs which implicitly or
explicitly addressed environmental interventions, such as those by Matson-Koffman etal. *3 and
Wang et al. *3. These failed to provide sufficient descriptive or outcome datafor us to clearly
identify which included interventions were environmentalin nature or whetherthey had any impact
on obesity-related outcomesin school-aged children. However, to ‘test’ the comprehensiveness of
our approach to identify primary studies using review-level data, we compared the primary studies
includedinthe Wanget al. review with ourfinal list of 76 eligible primary studies havingan
environmental component (Appendix 3F). Wang et al. identify ten studies as having an
environmental componentin the maintextof theirarticle. Five of thesewere included in ourlist
because they overlapped with SRs that we had includedin our overview. Three primary studies were
not eligible accordingto ourinclusion criteria. However, ourapproach missed two relevant primary
studies with clearly reported environmental components and anthropometricoutcomes 4°%4%7 that
were reportedin Wanget al.’s article. The intervention by Pettman et al. (2014) %°¢ had notbeen
reported uponin any of the SRs included in our study. However, the study by Changetal. (2010) #°’
had been cited the review by Bleich etal. (2010) 4?8 that we had includedin ouroverview, but which
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was described by the reviewauthors as having “social marketing, strategic partnerships, knowledge
mobilization, strategies in multiple sectors” elements. There was noindication of any environmental
componentforthisintervention. Based solely onthe study description provided by Bleich etal.’s
reporting, and takinginto consideration that the SR had clearly described several other primary
interventions as being ‘environmental’in nature (ordescribed a study componentin sufficient detail
to enableits classification as ‘environmental’ overview authors), we did notlook at the full text of
the Chang etal. (2010) study and thus missed the opportunitytoincludeit in ourlist of
environmental interventions. This highlights one of the disadvantages of using review-level evidence
to inform policy: the evidence obtained is only as useful as the quality of presentation of datain the

reviews.

Strengths

There are several strengths of this study. As many decisions as possible were made a priori to limit
potential bias throughout the overview. All stages of the overview (i.e., inclusion criteria, exclusion
criteria, data extraction, AMSTAR tables) were conducted in duplicate to minimize error. Oursearch
strategy was sensitive and inclusive of several databases and grey literature, and our definition of
‘environmental interventions’ was broad. No language restrictions were applied. Consequently, the
reviews analysed here, and the list of primary obesity prevention studies having an environmental
componentderived from this overview, are likely to represent the majority of relevant reviews and

interventions available atthe time of our search.

Conclusions

Environmental interventions may be modestly effectivein addressing childhood obesity. However,
thereisa dearth of research into the feasibility and effectiveness of implementing environmental
strategiesinnon-school settings, and information on programme cost that may be of use to
policymakers seeking to translate evidenceinto practice is lacking. Most reviews suffered from poor
methodology and presentation, makingit difficult to assess the true effects of interventions on
adiposity outcomes and necessitating retrieval of full texts of primary studies to ensure

comprehensiveness.
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outcomes.

End of Research Paper 2
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CHAPTER 4. ENVIRONMENTAL AUDIT

Giventhatthe dramaticrise in worldwide obesity rates inrecent decades can only be reasonably
explained by changesinthe environment, there has been growinginternational recognition of the
importance of altering obesogenicfood and built environments to create more supportive settings
498502 policymakersin Malta are also aware of this necessity. The relatively recent obesity and
nutrition strategies published by the government both call forinvestigationinto whetheran
‘obesogenic’ environmentis actually presentin Malta 811° The contextual analysis undertaken for
thisthesis uncovered adearth of information on the builtand food environment - important aspects
of a potentially ‘obesogenicenvironment’ —in Malta. However, little was known about the state of
these environmental characteristics in Malta at the start of this research. Thus, | set out to measure
and characterise these environmentsin orderto: (a) compile baseline data which will be of use to
policymakers considering environmental, population-levelinterventions to address the problem of
childhood —as well as population —obesity in Malta; (b) respond to calls by Maltese publichealth
policymakers for more research on the food environment & (c) explore, where possible, whether
there are any significant socioeconomicdifferences in these environme nts which may be
contributingtoinequalities in obesity and health. Thus, in the following sections | will present results
that respondto objective 3 of this thesis, namely: (a) findings related to the built environment
arisingfromthe environmental audit; (b) Research Paper 3, which focuses on measuring the
promotional environment around food and beverages on television to children; ( c) Research Papers
4 (Environmental audit: NEMS-S) and 5 (Environmental audit: GroPromo), which focus on
characterising the Maltese food environment. Systematicdocumentation of environments using
objective measures may contribute to a more comprehensive understanding of influences going

beyond subjective individual perceptions, consistent with an ecological approach.

4.1 Exploring the built environment

In chapter3 | briefly described physical environmental influences on PA behaviour>°3, Research
suggests that neighbourhood environments are animportantlevel at which tointerveneto prevent
childhood obesity 194, Urban planning literature indicates aclearlink between aspects of the physical
or builtenvironmentand PA at the community level 383, although the effect on weight outcomesis
equivocal 54, Specificfeatures of the built environment that have been associated with PA behaviour
include urban design and population density °°*; neighbourhood ‘walkability’ (i.e. often defined asa

combination of three factors: intersection density or connectivity, land use mix and population
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density °°®); availability of and access to recreational areas or publicopen spaces that provide
opportunities for PA>%7; and availability of publictransport 218598599 The underlying mechanisms
through which such factorsimpact PA have notyet been fully elucidated 93°% butit has been
suggested that areas with high connectivity might encourage more walking and cycling for
transportation °1°, whereas neighbourhoods with limited availability of spaces for recreation,
difficulttopography and those perceived as being unsafe may hinder PA >0, Similarly, the presence
of adequate pedestrian facilities, publictransportation and cycling infrastructure may help facilitate
walking and cycling as means of transportation °!°, whereas lack of access to publictransport
facilities orrecreational areas may be a barrierto PA. Since children often perform specificactivities
on aregularbasis (e.g. attending school; after-school tuition; catechism lessons; sports activities
etc.), initiatives targeting the built environment that encourage walking or cycling to these activities
may enhance theirlevels of PA 51, Furthermore, PAinyoung children has been shown to be affected
by the appearance and perceived safety of playgrounds as well as the availability and quality of
playground equipment 512513,

There isalso a socioeconomicdimension to the relationship between the builtenvironment
and PA behaviour. Although noresearchinthisfield has been carried outin Malta, differencesinthe
builtenvironment across different types of neighbourhoods have been identified elsewhere 62514515,
For example, deprived neighbourhoods may have fewer areas forrecreation leading to less activity
amongresidents who need to travel furtherto make use of these resources °°. There may also be
more unsightly incivilities (such as litter, graffiti, poorly-maintained infrastructure etc.) and concern
aboutcrime in deprived areas thanin more affluent neighbourhoods, impacting residents’ desire to
be active outdoors >*°. Thus, urbaninterventionsto make neighbourhoods safer, more walkableand
havinga greatervariety of PAresources mightincrease PA activity in youth 5%,

Collection of built environment data for Malta through EURO-PREVOB methodology
indicated that adopting this approach for Malta is feasible. The lack of published, objective built
environment data for Malta means that this research may serve as a baselineagainst which changes
to the urban form can be compared overtime. Eventually, longitudinal research combining built
environmentindicator datafor neighbourhoods orlocalities in Malta with dataon PA behaviour and
weight status among children livingin these localities (e.g. accelerometer studies) may highlight
associations between the built environment, PA and obesity in Maltese children. Until then, these
results may help toidentify areas where aspects of the urban environment may be improved to

enhance PA and reduce SE inequalities.
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4.1.1 Summary of Analyses

Results of the built environmental audit are presented in table formin Appendix 4. Kruskal-Wallis
tests were performed to detect differences across SE quintiles and SE tertiles (except for differences
inthe numberand quality of cycle lanes, which could not be statistically tested due to the generally
low numberor absence of such facilities). No significant difference across SE quintiles was identified
for any builtenvironmentindicator. When datawas aggregated into SE tertiles, wheretertile 1
represents the most affluent neighbourhoods and tertile 3the most deprived neighbourhoods,
differencesin bus stop density perkm? emerged (X*2) =6.23; p = 0.044). Pairwise comparisons
revealed statistically significant differences (X?(2) =5.25; p = 0.039)between tertile 1(8/km?) and
tertile 3(2.75/km?), but not between any other group combination. Differences in pavement quality
were alsorevealed (X?(2) =6.09; p = 0.048), and post-hocanalysis revealed statistically significant
differences between tertile 1(8.12) and tertile 3 (2.88) (X?(2)=6.08; p = 0.048), but not between any

othergroup combination.

Figure 12. Damaged pavement; limited walkability due to tree growth

112



4.1.2 Conclusion

The relation between neighbourhood effects, PA behaviourand obesity is notlinearand often
difficult to conceptualise 1%, The dearth of cycle lanes or other cyclingamenities within
residential urban neighbourhoods across Malta that is clearly demonstrated in this study has
received strong criticism elsewhere, including the recently published National Transport Strategy >%°.
In Chapter5 of thisthesis, numerous stakeholders also frequently referto this gap in transport
infrastructure. Contrary to expectations, no significant differences by SE quintile —the main unit of
analysis of comparison prescribed by EURO-PREVOB - were found forany of the builtenvironment
indicators assessed. This may be due to the fact that only two localities wereassessed in each
quintile, resultingin few observations in each unit. However, differencesinthe expected direction
were observed when datawas aggregated into tertiles. The finding that low SE localities had
significantly lessaccessto publictransport is of particularinterest. Based on the literature, low SES
residentsinurbanareas might be expected to use publictransport more frequently than residents of
affluentareas ®°¢. Given that bus stop density is regulated by Transport Malta (the authority
responsible for publictransportroute designin Malta) in response to observed demand for public
transport, the relative sparsity of bus stopsinlow SE areas could indicate that residentsinthese
localities are notregular bus users and perhaps more likely to walk or make use of private vehicles to
getfrom place to place. Alternatively, the discrepancy could indicate that deprived areas are less
adequately served by publictransportin Malta. On the other hand, the lower quality of pavements
observedinlow SElocalities might reduce the walkability of these neighborhoods and suggest that
maintenance of pedestrian amenities may not be a priority forlocal council associationsin these
localities. Although cross-sectional data cannot be used to infer causality, these datawarrant further
research into the neighbourhood determinants of PAin Malta using a largersample size, ideallyin
combination with dataon PA behaviourof individuals livingin these localities.

These results may inform publichealth policymakers about physical environmental factors
that potentially influencing obesity-related behaviourin Malta, and highlight areas requiring action.
This objective assessment of the built environment also complements the qualitative findings

reportedin Chapter5.
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4.2 The Food environment

Preamble to Research Paper 3

The contextual analysis presented in Research Paper lindicated a need for more objective datato
assess aspects of the current obesogenicenvironmentin Malta 21®. Food advertisingaimed at
children was identified as an environmental factor with a potentially significantimpact on children's
dietary behaviour. Watchingtelevisionisakey sedentary behaviourand animportant source of
food advertisingto children. The association between time spent watching television and risk of
childhood obesity has led the American Academy of Paediatrics to recommend that TV viewing
amongchildren should be limited to 2 hours perday *7°. A nationally representative USstudyon a
cohort of 10 to 15-year-olds showed that children watching more than five hours of television daily
were almostfive times more likely to be overweight than those watchingless thantwo hours daily.
The study concluded that an estimated 60% of the risk of overweightincidence could be attributed
to excess television viewingtime 7. Arecent meta-analysis of the experimental evidence around
the relationship between food promotion exposure on television or digital platforms and actual food
intake was associated with significantly greater consumptionin children (but not in adults). 52 Such
evidence supports publichealth calls for more regulation of television advertising to reduce
children’s exposureto unhealthy food promotion, including recommendations by Public Health
England and the WHO 22523, Moreover, otherstudies have shown that self-regulation by the food
industry or advertisers might not be an appropriate compromise. Evaluations of self-regulation of
television advertisingin Spain >2*and in the UK 52> revealed that children’s exposure to HFSS food
advertisingremained the same orevenincreased despite good adherence to the regulations. This
may be due to the fact that such regulations mainly apply to children’s programmes: in reality,
children may view programmes such as dramas and entertainment shows that do not fall within this
classification, and which hence are not subject to the regulations >2°,

Malta does not yet have legislation to reduce the impact of HFSS food marketingto children,
although policies to reduce the impact of non-broadcast marketing (e.g. sponsorships for school
events) are observed by the government. However, there seems to be significantinterestamong
Maltese policymakersinadoptingatighterregulatory approach to marketing of HFSS food and SSBs
on television. Both the national obesity and nutrition strategies make explicitreferences to
regulation of audiovisual advertising of HFSS food to children as a key measure that should be
considered to address childhood obesity in Malta 8%11°, Monitoring of population exposureto food

and beverage promotions, and analysis of their content, is necessary to generate evidence to
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determine appropriate and effective policy responses . No concerted, systematiceffort to assess
television exposure had been carried outin Malta priorto thisresearch. Thus, there was significant
scope to conduct a cross-sectional, observational study to assess television advertising patterns on
local television. Study findings are presented in the article below. These have direct policy
implications because they enable the identification of the most appropriate time frame forany
restrictions; the article’s findings will also inform the implementation of the Audiovisual Media

Services Directive (Directive 2010/13/EU) in Malta [Gauci, C. HP&DPD, personal communication].
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Abstract

Objective. To undertake a cross-sectional survey of the extentand nature of food and beverage

advertisingto children on Maltese nationaltelevision stations.

Design.Seven national free-to-airchannels were recorded for seven consecutive daysin March 2014
between 07:00-22:00 hours. Advertisements were coded according to predefined categories, with a
focus on advertisements aired during ‘peak’ children’s viewing times, defined as periods during
which more than 25% of children were likely to be watching television on any channel. Food and
beverage advertisements were classified as core (healthy), non-core (unhealthy) or miscellaneous

foods.

Setting. Malta

Sample. Whole population, with afocus on children

Results. Food and drinks were the most heavily advertised product category (26.9% of all
advertisements) across all channels. The proportion of non-core food/drink advertisements was
significantly greaterduring peak compared to non-peak children’s viewing times (52% vs 44.6%;
p=<0.001). A majority of advertisements aimed at children are for non-core foods, and are typically
shown during family-oriented programmesin the late evening ratherthan beingrestricted to
children’s programmes. ‘Taste’, ‘enjoyment’ and ‘peer status’ were the primary persuasive appeals

usedinadolescentand child-focused advertisements.

Conclusions. Thisfirst content analysis of television advertising in Malta suggests that there is scope
for the implementation of statutory regulation regarding advertising of foods high in fat, sugar and
salt (HFSS) during times when children are likely to watch television, ratherthan during children’s
programmes only. Ongoing, systematic monitoringis essential for evaluation of the effectiveness of

regulations designed to reduce children’s exposure to HFSS food advertising on television.

118



Introduction

Excess weightin children is of significant public health concern globally and in Malta, a small
Mediterranean island republic 71%1% QOverweight and obese children are known to have a high
risk of suffering from arange of adverse non-communicable diseases’. There is a well-
established association between time spent watching television and body weight 526527,
Television watching is a sedentary behaviour, and there might be a concomitant tendency to
consume energy-dense snack foods during viewing >, Marketing of unhealthy foods and
beverages to children may adversely affect children’s dietary choices and energy intake by
influencing their food preferences, knowledge, attitudes, purchasing behaviour, and purchasing
requests to parents °27-52°, Reducing children’s exposure to the promotion of unhealthy foods
and beverages high in saturated fats, trans-fat, free sugars or salt (HFSS) has been recognized
as a key target for childhood obesity prevention policy >3°. In many countries, HFSS foods such
as sugar-sweetened breakfast cereals, soft drinks, confectionery and high fat snacks are
frequently advertised to children on television®3!, Children under 8 years of age are particularly
vulnerable to such promotion, as they have limited cognitive ability to discriminate
entertainment content from commercial content 32, Older children also tend to accept
commercial claims uncritically 533534, In 2010 the World Health Organization (WHO) released a
set of recommendations to guide Member States’ efforts in development of policies on food
marketing communications in order to reduce the impact of HFSS foods and beverage
promotion to children, including a recommendation for the establishment of monitoring and
evaluation systems to ensure that policy objectives are reached >22. Regulatory changes have
been implemented in a number of countries as regulation of food marketing is increasingly

recognized as a promising avenue forintervention °3°,

Contextual factors and the policy environment
To date, there has been limited discourse on regulation of HFSS food and beverage advertising
in Malta. A recently updated Food and Nutrition Policy and Action Plan 1° recommends that
media service providers develop codes of conduct regarding inappropriate promotion of HFSS
foods to children, in line with Article 9(2) of the Audiovisual Media Services Directive (AVMSD) of
the European Union 3*°, The Broadcasting Act encompasses a Legal Notice that makes referenceto
misleading and deceptive advertisingto minors, including HFSS food promotion 3%, Television is still
regarded as the media platform preferred by food marketers, although its dominance is
gradually decreasing *¥’. In 2010 in Malta, around 60% of Maltese children aged 11 to 15 years
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reported watching televisionfor more than 2 hours daily on weekdays °3°. A Broadcasting
Authority of Malta (BA) audience assessment survey suggests that around 62% of the Maltese
population regularly followed a television station in 2014; this was true across gender and age
groups. Almost three-fourths of respondents listed one of the seven free-to-air national
television channels as their preferred station, suggesting that a substantial proportion of the
Maltese population still watch local televisionregularly 337,

The aim of this study was to conduct a cross-sectional survey to assess the extent of
exposure and nature of food and beverage advertising across national free-to-air television stations
in Malta, in orderto establish whetherthe problem of unhealthy food promotion within television
exists. Toour knowledge, thisisthe first such study conducted in Malta. The overall proportion of
food advertisements and the balance of ‘healthy versus ‘unhealthy’ foods, as well as variationsin
advertising patterns by station; viewing times; and day of the week were analysed. The use of

persuasive techniquesinfood and beverage advertisements was explored.

Material and Methods

Recording

Television transmission was recorded from 07:00-22:00 hours daily for all seven national free-
to-air television stations broadcasting during the week between 10" and 16 March, 2014, in
accordance with the guidelinesoutlined by the International Network for Food and
Obesity/non-communicable diseases, Research, Monitoring and Action Support (INFORMAS)
group ®. These were TVM and TVM 2 (Public Service channels); ONE TV and NET TV (political-
commercial channels); and fLiving, SMASH TV and XEJK TV (commercial channels). The second
week of March was selected as being a period representative of usual advertising patterns that

did not contain any special events or holiday periods.

Coding

Television station broadcasts wererecorded and scanned by the BA, and all advertising content was
subsequently forwarded to the authors. Thirty hours of content selected at random were coded
independently by two of the authors, DC and SR, according to predefined criteria >34, Inter-rater
reliability for classification of advertisements as either ‘food’ or ‘non-food’ was very high (100%
agreement), whereas 92% agreement for classification of food advertisement category and target
audience was achieved. Inter-rater reliability for coding of primary persuasive technique was 81%.

Disagreements were resolved by discussion. Subsequently, coding of remaining hours was carried
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out by DC and SR according to standard procedure in orderto achieve consistency. Where more
than one food product was shown, the most dominant product was coded, whereas the first product
shown was coded when multiple products were given equal importance. Other coding categories
included channel, programme category (e.g. drama, news, discussion/current affairs, based onanin-
house classification issued by the BA) around which the advertisement was shown; the type of
product advertised (e.g. food/drink, fashion, furniture); time of day; and whether the advert was

aired during children’s peak or non-peak viewing times.

Food and beverage advertisements

Advertisements showing food and beverages were categorized into 29sub-categories (Table 6). In
general, nutrient-dense items low in excess energy that are required daily to meet nutritional
requirements (such as bread, fruitand vegetables) were considered to be ‘core’ foods, whereas
energy dense, nutrient-poor HFSS foods such as fast food, high sugar/low fibre breakfast cereal and
sweetswere classified as ‘non-core’ foods. All otheritems such as tea, coffee, and generic
supermarket advertisements for multiple items were classified as ‘miscellaneous’ >38°%142 Food
advertisements werefurtherscreened forthree persuasive marketing techniques: premium offers
(such as competitions, vouchers, price reductions); celebrity endorsement and use of
cartoon/branded characters. Additionally,each food advert was coded forthe primary/most
dominant persuasive appeal used (such as fun, taste, price) and the primary target of each advert
based on the general direction and content of the advert (e.g. dialogue, complexity, used of child

actors or cartoons) >3,

Definition of children and children’s viewing hours

Country definitions of children in broadcasting regulatory frameworks vary considerably >4,
Currently, the Broadcasting Act definesaminoras an individualless than 18 years of age. Clearly,
age isa primary determinant of exposureto particular television programs and advertisements. This
has been recognized by the BA as a contentiousissueinfluencing debate around vulnerability of
olderminorsto the persuasive effects of advertising, and a consultation process tolower this
thresholdto 16 yearsis underway >*°. Definitions of children’s viewing hours also vary 53031,
although audience viewing data suggests that children’s television viewing is often not confined to
designated children’s programmes >3, We adopted a previously-used definition of peak children’s
viewingtimes as beingthose periods during which more than 25% of children were likely to be

watchingtelevision on any channel >38>39 These were between 07:00-08:00 and 16:00-21:00 on
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weekdays, and 19:00-21:00 on weekends, based on average audience viewing patterns overthe
previous yearand the existing 21:00 watershed enforced by the BA 3%¢, Other time periods were

consideredto be ‘non-peak’.

Definition of fast food restaurant

Restaurant advertisements comprised a significant proportion of overall advertising, and were
categorized as either ‘fast food’ or ‘non fast-food’ based on a classification system developed by
Lake and colleagues**’ and adapted by Burgoine et al >*%. We feltthe need to create an additional
category for non-fast food (sit-down) restaurants/meal advertisements beyond the 28 categories
outlined by Kelly etal. >3®>4! in orderto accommodate advertisements for establishments where the
broad emphasis was on the wide choice of food offered, ratherthan HFSS food specifically. In view
of concerns thatadopting a restrictive definition of fast food outlets (e.g. limiting outlets to
multinationalfranchises only) might underestimate true exposure to fast food >49°%°, we considered
a fast food restaurantto be an outlet where pre-prepared or processed HFSS food is predominantly
ordered and paid for at the counterand lacking a waiterservice. Establishments advertising wedding
cateringservices (predominantly consisting of HFSS finger food) and traditional sit-down restaurants
that heavily emphasized takeaway/delivery options in theiradvertisements (e.g. quick-service

pizzerias), were thus classified in the fast food category.

Ethical approval

Ethical approval was not required as no human participants were involved in this study.

Analysis

Data was analysed using IBMSPSS version 18 for Windows. Non-parametricanalyses were
performed as the data was not normally distributed. Pearsonx2 tests were applied to determine
significant differencesinthe proportion of food advertising. P-values of <0.05 were considered
statistically significant (with Bonferroni adjustments for multiple comparisons). Alldatawere
analysedtogetherasinitial assessment showed that food advertising prevalence did not vary

significantly by day of recording.

Results

A total of 735 television hours were recorded, within which 6,431 advertisements were shown atan

average rate of 1.25 advertisements per channel perhour(chthr?).
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Product types advertised

Across all channels, food was the most frequently advertised product category (n=1,730; 26.9%),
broadcast at an average of 0.34 food-related advertisements per channel perhour. There was a
significant differenceinthe proportion of the various product categories advertised (x2(17) = 8248.6,
p = <0.001), with furniture (13.3%) and services (10%) being the next most frequently advertised
categories. There was also significant variation in food advertising frequency between channels

(x2(6) =1102.92, p =<0.001).

Food types advertised
There was a significant difference in the proportion of food product categories advertised (x2(27) =
3687.05, p = <0.001). The three mostfrequently advertised categories were for fast-food restaurants
or meals (including "healthy" alternatives); non-fast food restaurants; and supermarket
advertisements showing mostly non-core foods respectively (Table 6). The proportion of
advertisements for non-fast food restaurants was significantly different from that of fast-food
restaurants (x%(1) = 14.8, p = <0.001) or HFSS spreads (x?(1) = 122.2, p=<0.001). Vegetableand
vegetable products without added sugarranked 11th from the 29 food categories, whilefruitand
fruit products ranked 26th. Breads and non-battered/crumbed meats were the 4th and 8th ranked

food categoriesrespectively.

Core, non-core and miscellaneous food advertisements by children’s viewing times
Within oursample, non-core food advertisements were shown ata mean rate of 0.16 ch *hr?; core
food advertisements wereshown ata mean rate of 0.06 ch*hr?!, and miscellaneous food
advertisements at0.12 chhr'. There was no significant difference between the rates at which food
advertisements were broadcast during peak hours and non-peak hours (p=0.171). However, the
proportion of core, non-core and miscellaneous advertisements within the food advertisement
category differed significantly across peak and non-peak viewing times (x3(2) =11.87, p = 0.003).
Table 6 suggeststhata greater proportion of non-core food advertisements were broadcast during
peak hours (52% or 0.19 chthr?) than during non-peak hours (44.6% or 0.14 ch'thr?); x3(2) = 41.9, p

=<0.001), while the oppositewas true for core and miscellaneous food advertisements (p=<0.001).
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Classification of food and beverages Peak Non-Peak  Overall X’ test
Freq. (%) Freq. (%) Freq. (%) (p value)
Core foods 85 (14.00) 219 (19.48) 304 (17.56) <0.001
Baby foods (excl. milk formulas) 1(0.18) 2(0.17) 3(0.17) 0.564
Bottled water 1(0.17) 18 (1.60) 19 (1.10) <0.001
Breads, low-fatcrackers, rice, pasta & noodles 33 (5.45) 79 (7.03) 112 (6.47) <0.001
Fruit& fruit products without added sugar 0(0.00) 5(0.44) 5(0.29) /
Low-fat/reduced-fat dairy products 4 (0.66) 26 (2.31) 30(1.73) <0.001
Low-sugar & high-fibre breakfastcereals 3 (0.50) 3(0.27) 6 (0.35) 1
Meat & alternatives (not crumbed/battered; 25(4.13) 42 (3.74) 67 (3.87) 0.038
incl.fish, legumes, eggs, nut products, peanut
butter)
Soups ( excl. dehydrated), salads & sandwiches, 6 (0.99) 5(0.44) 11 (0.64) 0.763
frozen meals, & low-fat savoury sauces
Vegetables & vegetable products without 12 (1.98) 34 (3.02) 46 (2.66) 0.01
added sugar
Noncore foods 316 (52.06) 501 (44.57) 817 (47.20) <0.001
Alcohol 1(0.17) 24 (2.14) 25 (1.45) <0.001
Cakes, muffins, cookies, pies, & pastries 19 (3.14) 42 (3.74) 61 (3.53) 0.003
Chocolate & confectionery (incl. chewing gum) 32(5.28) 23 (2.05) 55 (3.18) 0.225
Crumbed/ battered meats & high-fatfrozen 20 (3.30) 16 (1.42) 36 (2.08) 0.505
meals
HFSS fastfood or meals 153 (25.25) 258 (22.95) 411 (23.76) <0.001
Frozen/fried potato products (excl.crisps) 9(1.49) 8(0.71) 17 (0.98) 0.808
Fruitjuice & fruitdrinks 1(0.17) 14 (1.25) 15 (0.87) 0.001
Full-fatdairy products 26 (4.29) 44 (3.91) 70 (4.05) 0.031
HFSS spreads (excl.peanut butter), oils, high-fat 40 (6.60) 48 (4.27) 88 (5.09) 0.394
savourysauces,canned & dehydrated soups
High-sugar or low-fibre breakfastcereals 7 (1.16) 8(0.71) 15 (0.87) 0.796
Ice cream & iced confections 0 5 (0.44) 5(0.29) /
Snack foods (incl.crisps, extruded snacks, 6(0.99) 2(0.18) 8 (0.46) 0.157
popcorn, granola bars, sugar-sweetened fruit &
vegetable products, sugared/salted nuts)
Sugar-sweetened drinks,incl.regular/dietsoft 2(0.33) 14 (1.25) 16 (0.92) 0.003
drinks, cordials, sports drinks
Miscellaneous foods 206 (33.94) 404 (35.94) 610 (35.24) <0.001
Baby & toddler milk formulas 4 (0.66) 3(0.27) 7(0.40) 0.705
Non-fast food restaurant/catering 88 (14.52)  220(19.57) 308 (17.80) <0.001
establishment
Supermarkets advertising mostly corefoods 5(0.83) 30 (2.67) 35(2.02) <0.001
Supermarkets advertising mostly noncorefoods 51 (8.42) 76 (6.76) 127 (7.34) 0.027
Supermarkets with non-specified foods (generic ~ 41(6.77) 55 (4.89) 96 (5.55) 0.187
ads;unclear whether for core or noncore foods)
Tea & coffee 16 (2.64) 20(1.78) 36 (2.08) 0.505
Vitamin & mineral supplements 0(0.00) 5(0.44) 5(0.29) /

Table 6. Contribution of food categories to overallfood advertisements
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While theirrespective proportions during peak and non-peak viewing hours on weekend days were
not significantly different (p=0.234), Figure 13 indicates that non-core food advertisements were
broadcast at a higherfrequency during peak hours on weekdays, while core food advertisements
were broadcast at higherfrequencies during non-peak weekday hours (x*(2)=10.2, p=0.006). There
was also a significant difference inthe proportion of food advertisements for core, non-core and

miscellaneous food items (x2(2)=230.9, p=<0.001) across all channels.
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Figure 13. Volume of food advertisements per channel per hour

Food advertisements broadcast around different program types during peak viewing

hours

There was a significant difference in the proportion of core/non-core food advertisements aired
across the different programmetypes (x?(20)=99.45; p=<0.001). During peak viewinghours,
Entertainment/Gameshow programmes contained the highest proportion of food advertisements
(43.2% of all advertisementsin this category), followed by Magazine (variety) programmes (27 %),
Drama (26.7%) and Discussion/Current Affairs (25.4%). Within these four categories, only Dramaand
Discussion/Current Affairs had asignificantly higher proportion of non-core comparedto core food
advertisements (p=<0.001). Children’s programmes had amongthe least food advertisements
overall, comprising 18.8% of all advertisements shown during such programmes. Howeverthe

majority (71.4%) of these food advertisements were fornon-core foods (p=<0.001).
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Food advertisements aimed at children

Overall, 125 (7.2%) of all food advertisements were considered to be aimed primarily at minors
(children oradolescents). 95% of these child-focused advertisements were for non-core foods
(n=119; ¥?(2)=215.3; p=<0.001). Chocolate and confectionery advertisements ranked first (40% of
child-focused food advertisements), followed by full fat dairy products (21%) and cakes, muffins and
pastries (18%). There was a significant difference with regards to the programme category within
which these were aired (x*(8)=179.5; p=<0.001). Only one child-focused advertisement (belonging to
a large multinational fast food company) was broadcast during a children’s programme. Instead, 38%
of advertisements aimed at children were aired during Discussion/Current Affairs and 31% during
Entertainment/Gameshow programmes. Child-focused advertisements were approximately equally
distributed across days (p=0.37); between peak and non-peak viewing hours (p=0.93) and with
regards to use of a persuasive technique (p=0.42). Political-commercial channels aired more child-
focused advertisements than PublicService channels (76 vs 49; x2(1)=5.83; p=0.016), whereas
commercial channels did not broadcast any child-focused advertisements atall. Furthermore, a
significant differencein the time at which child-focused advertisements were aired was identified
(x*(14)=205.4; p=<0.001), wherein 68% of all child-focused food advertisements were broadcast
between 19:00 and 22:00.

Persuasive techniques used

Overall, 815 food advertisements incorporating a persuasive promotional technique were broadcast
at an average rate of 0.16 chhr'. There was a significant difference between the use of persuasive
techniques to promote core, non-core and miscellaneous foods (x*(2) =207.3; p =<0.001), with core
foods unlikely to be linked to a persuasive technique. Few advertisements featured cartoon
characters (n=38), however most of these (94.7%) were for non-core chocolate and confectionery or
full fat dairy products. None were for core foods. Although no promotional toys were linked to
specificadverts, 63 of these advertisements wereregarded as being directly targeted at minors.
Acrossall channels, a promotional character or celebrity endorsement featured on 47.3% of food
advertisements. Onthe otherhand, there was a significant difference between food category
advertisements endorsed by local celebrities (x (2)=41.03; p = <0.001) with 47% showcasing
miscellaneous foods and 34.6% showcasing core foods, while non-core foods were the category least
frequently endorsed. 55% of adverts featuring a persuasive technique contained premium offers; of

these, few were for core foods (7.1%), and there was no significant difference between the
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proportions of premium offer advertisements showcasing miscellaneous or non-core foods.

Premium offers and celebrity endorsement techniques were primarily aimed at adults.

Persuasive appeals used

The proportions of all primary persuasive appeals used to advertiseto adults except for ‘weight loss’
were significantly different from those used in advertisements aimed at minors (all p <0.001; Table
7). Overall, there was asignificant difference between the proportions of different persuasive
appealsusedin child-focused advertisements (x*(5) =87.3; p = <0.001). ‘Taste’ was the most popular
appeal tochildren, followed by ‘fun’ and ‘peer status’ (i.e. promoting consumption of a specificfood
as a means of social acceptance). ‘Valuefor money’ and ‘General superiority’ featured significantly
more frequently in advertisements aimed at adults when compared to child-focused

advertisements.

Primary Persuasive Primary Target of Advert (%)

Appeal used Adults Minors
Value formoney 24.5 0
General superiority 22.9 5.6
Convenience 14.1 3.2
Health/nutrition 8.8 0
Taste 8.6 42.4
Premium/contest 7.6 0
Unique 6.5 0
Enjoyment/Satisfaction 5 21.6
Weightloss 1.7 0
Peerstatus 0.2 22.4
Energy 0.1 4.8

Table 7. Mean proportion of primary persuasive appeals used

Discussion

Malta is a signatory tothe Vienna Declaration and the European Charter on Counteracting Obesity,
which recommend considering child marketing restrictions as policy options for governments’
obesity strategies 267326, However, although a number of national policy documents explicitly
recommend reductions in promotion of unhealthy food to minors 80110227 this study suggests that
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more can be done to protect Maltese children against exposureto HFSS food and drink on national
television.

In some respects, television food advertising in Maltafollows a pattern similarto that of other
countries. Food was the most heavily advertised product category (26.9% of total advertisements),
comparable tothe high prevalence seenin Greece and Italy>*® and double thatinthe UK (12.8%) 542
Most food advertisements on Maltese television channels are for energy-dense, HFSS food and
beveragesorrestaurantadvertisements, with less than afifth of these representing ‘core’, nutrient-
dense items. Non-core foods seem to be preferentially advertised during peak viewing hours at the
expense of core food advertisements. From the core food types, unsweetened vegetable and fruit
products accounted for less than 3% of all food advertisements. This strongly contrasts with dietary
guidelines''°and supports evidence from multiple international studies indicating that advertising
for healthierfoods such as fruits and vegetablesisinfrequent orabsent >3,

Our results also highlight potential context-specificdifferencesin comparison to findings
from other countries that may be relevantto other small states, and which may reflect advertiser’s
familiarity with local television viewing habits. Forexample, reviews have indicated that children’s
advertisingis typically dominated by pre-sugared breakfast cereals, soft drinks, confectionery,
savoury snacks and fast foods >27>31, In contrast, fast food restaurant and confectionery advertising
were common in Malta (in line with findings from the island state of Singapore >°!), whereas
breakfast cereals, soft drinks and savoury snacks advertisements were infrequent. Inoursample,
food advertisements were notfrequently aired during children’s programmes, unlike the trendin
othercountries >27>31538 Additionally, although the provision of free toys/gifts with purchase of
itemsisa common marketingtechnique to promote food to children in many countries >°'°°2, this
doesnotseemto be the case in Malta. The most common creative strategy employed totarget
children was the use of cartoon characters, and such advertisements were not typically aired during
children’s programmes. Instead, two thirds of all child-focused advertisements —of which the
majority were for non-core foods —were broadcast during a three hour period that extends beyond
the evening watershed. This corresponds to the ‘prime time’ hours when evening
Entertainment/Gameshow programmes typically tail offin the early evening, followed by Drama and
Discussion/Current Affairs programmes that start just before the 21:00 watershed. Thereis
evidence to suggest that dramaand entertainment programmes are very popularamongst Maltese
children. In 2014 54.8% of 12-14 year old children named adrama production as their preferred
programme, while 16.8% preferred to watch ‘Entertainment’ programmes >37. PublicService
broadcasters are the preferred channels of athird of 12-14 year old Maltese children, while 43.9%
prefertowatch a cable TV channel aired internationally (typically the Disney Channel). Thisis
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understandablein light of the paucity of children’s programmes on local television. Only eight
instances of programmes aimed specifically at children were aired during the week of recording,
constitutinglessthan 2% of all programmes.

Core food advertisements were broadcast at higherfrequencies during non-peak weekday
hours, possibly targeting home makers who would typically be responsible for purchasing groceries
for the family. On the otherhand, non-core foodsin general were more heavily advertised during
peak viewing hours on weekdays, at times when children are likely to be watching television >37. This
difference was not seen on weekends, and merits further research. Ourresults suggest that most
television advertisingin Maltais targeted towards parents, not children. However, strategic
broadcasting of adult-focused, non-corefood advertisements during prime time might compensate
for such advertisement’s relative inability to directly engage the attention of children. Persuasive
techniques employedin advertisements varied depending onthe target audience. Unsurprisingly,
advertisementsin ourstudy which featured promotional characters were often aimed at children
and linked to non-core foods, echoing findings elsewhere >>2, Advertisements featuring premium
offersand celebrity endorsement techniques were primarily aimed at adults, possibly indicating that
advertisers on Maltese television do not perceive local celebrities as being effective in promoting
theirfood products to children. Onthe otherhand, a third of these advertisements featured core
foods, possibly suggesting that adult purchasing of core foodsis more likely to be influenced by
celebrity endorsement. Associating a product with premium offers was also acommon strategy and
seemingly linked to non-core food promotion to children; cakes, muffins, fruit juices and full fat dairy
products such as sugar-sweetened yogurt were typically advertised in this manner. Similarto
findingsin othercountries >3'°52, appeals to taste and fun were recurrentthemesin oursample,
highlighting the need for monitoring both content and timing of unhealthy food advertising to
children.

There were some limitations to this research. Its cross-sectional, descriptive nature means
that a link between advertising and potential behavioural outcomes in children cannot be explicitly
made. Differences in categorization of health and unhealthy foods across countries may limit the
comparability of results. Forexample, full fat dairy products and fruitjuices are classified as non -core
foodsin our study, howeverthese were considered to be healthy foods elsewhere >°. Our
adaptation of the definition of ‘fast food’ toinclude wedding catering and HFSS food advertisements
offered by non-multinational ‘quick service’ restaurants may limit comparability of this category to
existing research and policy applications. Methodological restrictions of TV audience reportingin
Malta meanthat data on children youngerthan 12 years of age is notroutinely collected, hence
conclusions onfood promotion exposure in this age group should be interpreted with caution. Only
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national television stations were included in our survey as only these channels can be subject to
statutory regulation by the BA. However, extrapolation of the viewing habits of 12-14 yearolds 5%’
suggeststhatonly a third of Maltese children aged 12-14 years watch local television stations,
perhaps due to the increasing popularity of pay-TV subscriptions offering a variety of satellite
channels: by end 2014 there were 147,880 pay-TV subscriptionsin Malta, compared to the 152,980
private households assessed during the 2011 census >>3. This raises concern about inappropriate
advertisingto children on television channels (and other media platforms such as the internet)
originating from outside the country’s borders: such cross-border advertisingis currently

permissible, and requires concerted action at an international level for successful regulation >44.

Recommendations

Collection of seasonal TV advertising data would enableyearly advertising trends to be identified.
Modification of the current broad age categories used in BA Malta’s television audience reach
surveys - and inclusion of children youngerthan 12 years —would contribute to a clearer
understanding of the situation. The possibility of assessing promotions on popularforeign TV
stations should also be considered as these are increasingin popularity, particularly among younger
children. Additionally, the optimal INFORMAS approach to food promotion monitoringrecommends
collecting datafrom a number of media platforms ®. Indeed, marketing food to children via
electronicmediaiswidespread even as the regulatory environment is weaker than that of other
major platforms >>*. The Internetis known to be a popular platform amongst children aged 15and
olderin Malta 5%, and this may also apply to children youngerthan 12 years. The BA has made
proposals aimed atamending existing legislation on “Protection of Minors”; these outline how
promotion of HFSS food to children might be limited and recognizes “...minors’immaturity or natural
credulity...”. Thiswould be a welcome first step towards the development of a code of conduct for
mediaservice providers tofollow >*%, in line with national calls for development of a potentially
legally binding code of practice in food advertising *1°. Such initiatives require careful phrasingin
orderto take intoaccountchildren’s frequent exposureto advertisements that are not specifically
aimed at them. There has beena consensus amongst local broadcasters that the late-night
watershed for HFSS food advertising should be set at 21:00. In reality, children’s peak viewing hours
overlap with adult’s viewing hours, and most television stations tend to start broadcasting
programmes which may include adult-oriented materialany time after 8.30pm >*6. In orderto
effectively reduce children’s exposure to HFSS food advertising and shift the balance towards

healthierexposureforchildren, particular care should be taken so that regulation of HFSS food
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advertisements encompasses all programmes (not just those aimed at children) aired during peak
viewing hours, including family-oriented programmes that straddle the watershed. A shiftin
programme sponsorship trends could be encouraged, emulating ‘child-friendly policies such as
those championed by the Disney Channel, which does not broadcast traditional food advertising,
relyinginstead on television programme sponsorship >*3. However, we recognize that this mightbe a
challenging option forsmall countries where local televised productions may be dependentonthe
foodindustry fora significant portion of theirrevenue.

The World Health Organization framework forimplementing food marketing recommendations
propose reducing children’s exposure to marketing °22. While recognizing the limitations of the
currentevidence base, restricting TV food advertising to children has been proposed as a cost -
effective population-level intervention to reduce childhood obesity **¢. Currently, thereisno
statutory regulation of promotional techniques usedin child-focused food advertisingin Malta, and
formal industry self-regulation in Malta has not taken place. In spite of broaderinitiatives such as the
EU Pledge %7, findings indicate thatindustry self-regulation has not resulted in meaningful
improvementsin TV food advertising to youth >>8°%° suggesting that voluntary industry-led action
might not be the optimal way forward. Furthermore, any regulation —whetherimposed orvoluntary
- would only apply to television broadcasts originating from Malta. In spite of these limitations,
statutory regulation of television advertising on national stations during peak hours might shift the

balance of advertisingin favour of healthierfood choices >¢.

Conclusion

Malta’s nascent legal-regulatory discourse around television advertising requires evidence to
supportand evaluate any policy measures introduced in the future. This cross-sectional study
provides auseful starting point, addressingagap in the knowledge base around children’s exposure
to unhealthy food and beverage promotion on televisionin Malta, and may help contribute to the
international landscape of television food advertising. Improved data collection methods and
sustained monitoring of television and otheraudiovisual media platforms including onlinemediawill
be necessary to guide development of meaningful policy interventions, and provide evidence to
supportadvocacy activity aiming to reduce children’s exposure to unhealthy food promotions .
Furtherresearch exploring the link between advertising and outcomes such as consumption

behaviouris warranted.
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Preamble to Research Papers 4 and 5

In Research Paper 3, | explore the advertising of food and beverages to children on Maltese
television channels, highlighting how advertisements for energy-dense, low-nutrient food are aired
at timeswhenboth adults and children are likely to be watching. However, otherequally important
dimensions of the Maltese food environment have received little attention by Maltese policymakers.
Accordingto the socio-ecological model, personal factors and the environmentinteracttoinfluence
behaviour. One aspect of this environment includes the settings where people procure food, such as
grocery stores, restaurants, schools, workplaces and so on. These settings have been shown to
independently predict food choice and dietary quality because they directly influence the types of
food and beverages available toindividuals 12°°1°62, Recognizing this, the 2012 national obesity
strategy proposed that “variations in the availability of shops selling fast foods and vendors selling
freshfruitand vegetables” should be explored to generate baseline knowledge aboutthe food
environment 8. Inthe followingtwo articles, | partially fulfil this policy recommendation and

elaborate upon objective 3 of this thesis.

4.2.1 Defining the food environment

The concept of the ‘food environment’ or ‘nutrition environment’ within the broader obesogenic
environment was first described by Glanzetal. in 2005 ©°. It refers to the circumstances surrounding
the procurementand consumption of food. Severalfood environment sub-types have been
conceptualised, includingthe informational (i.e. media and advertising); community (i.e. number,
type, location, and accessibility of food outletsin an area) ; organizational (referring to the type and
availability of food in organizations such asthe home, work or school); and consumer (i.e. conditions
that individuals encounter within stores, including nutritional quality, price, promotion, and

placement) food environments. These definitions are used throughout the remainder of this thesis.

4.2.2 Why measure the food environment?

As the debate around the contribution of the food environment to obesity intensifies, there is
increasing concern regarding children’s exposure to HFSS foods in grocery stores, supermarkets and
otherretail establishments. Although current evidence regarding associations between the
community food environment and health outcomes —including obesity —is equivocal 191563564,
marketing studies clearly show thatthe amount of shelf space, together with the location and

number of displays allocated to food products within a store, are integral element of the consumer
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food environment which have asignificantimpact on sales >%°76°, The relationship between food
availability, dietary habits, and weight status has not been clearly established, however availability
and price of foods are likely to influence dietary behaviourand eventualrisk of developing obesity
506,570571 Studiesinthe UK have shownthat despite voluntary pledges to reduce in-store promotion
of HFSSfood by leading supermarket chains (i.e. the UK Government’s ‘Responsibility Deal’) 2°4, the
vast majority of products to which children are exposed at supermarket checkouts and queuing
areas remain unhealthy >7257% These food products seem purposely positioned to be within
children’sreach and attract theirattention, potentially encouraging children to ‘pester’ their parents
to purchase suchitems 7475,

Research Paper4 exploresthe ‘consumerfood environment’ in Malta. Itinvestigates several
aspects of the store food environment that may have an impact on purchasing behaviour, namely
the quality, price and quality of food in grocery stores. Research Paper5 delvesinto how awide
range of food and beverages are promoted in grocery stores. Since this research is not longitudinal,
results are not indicative of any causal relationship between any characteristic of the food
environment and childhood obesity. However, these aspects of the food environment are formally
investigated and described forthe first time, offering the most comprehensive overview of the

Maltese food environment availableto date.
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Abstract

Food environments are potential targets forinterventions to reduce obesity prevalence, particularly
inisland settings thatare typically dependent on food imports. This observational study aimed to
characterise the availability, quality and price of foods and beveragesin a nationally representative
sample of grocery stores in Malta usingthe Nutrition Environment Measures Survey for Stores
(NEMS-S) instrument, and to examine the association between area-level density of different types
of food stores and the likelihood of children livingin these areas being overweight orobese.
Fieldwork was carried out between March and May 2014. There was a strong positive correlation
between store size and NEMS-S score (p =<0.001). Smallergrocery stores generally offered asmaller
range of products and feweroptionsthan larger supermarkets. Median prices of certain ‘healthier’
versions of foods were more expensivethan theirless healthy alternatives. A significant association
between risk of childhood overweight and density of confectionery storesin children’s locality of
residence was found (OR 1.19; 95% Cl:1.04, 1.37). These baselinefindings highlight opportunities to
improve the food environmentin Maltato support more healthful eating,and may be of particular

interestto publichealth practitionersinisland settings.
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Introduction

Malta has one of the most obese populations worldwide 3. Given the potential impact of the food
environment on population weight 3471, measuring the nature of local food environments is
importantto determinewhatis availablefor purchase and develop obesity prevention strategies
507562570 Greater availability of grocery stores may improve overall dietary quality and lower obesity
prevalence >7%°77 Conversely, a high density of outlets providing less healthy food including fast food
restaurants and convenience stores has been associated with increased obesity *°!. Local food
environments may also be related to neighbourhood socioeconomiclevel 578579, as affluent areas
may have betteraccess and greateravailability of healthy food compared to deprived
neighbourhoods >%°.

Objective documentation of potentially obesogenic food environments permits amore
comprehensive understanding of dietary influences, consistent with an ecological approach 2. In
turn, environmentalinterventions aimed at facilitating healthierfood choices through the creation
of supportive food environments may achieve more effective results than behavioural interventions
that require significant personal motivation 50181,

Thisis the first study to systematically document the food environmentin Malta, and one of
few studiestoreview an ‘island food environment’. Pacificisland research indicates thatislands may
be disproportionately influenced by the global food system due to theirreliance onimported foods
582 Malta is similarly reliant on food imports 216, hence assessing the food environment may offer
importantinsightintotheir effect on dietary behaviour. Research on the local food environment has
been specifically recommended as part of a national obesity strategy °. We characterised the
environmentin grocery stores—the most common outlets forfood purchases 2°°—and tested for
differences by area-level deprivation. We also examined associations between area-level density of
differenttypes of food stores and the likelihood of overweight or obesity in childrenlivingin these

areas.

Method

The ‘minimal’ approach proposed by the International Network for Food and Obesity /non-
communicable diseases Research, Monitoring and Action Support (INFORMAS) network was
adopted ®5%7. Food environments refer to the circumstances surrounding the procurement and
consumption of food. Two food environment sub-types, including the community (i.e. number, type,

location, and accessibility of food outletsin an area) and consumer (i.e. conditions thatindividuals
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encounterwithin stores, including nutritional quality, price, promotion, and placement) food

environments were assessed °°.

Area sampling

All localitiesin Malta were ranked by median socioeconomic(SE) deprivation and stratified into
quintiles using probability proportional to size sampling %34, A diverse representative sample of ten
localities was randomly selected, with two localities in each quintile undergoing afield audit.
Quintile one (Q1) represents the most affluent localities, whereas quintile five (Q5) referstothe
most deprived localities. Google Earth™ was used to plan walking routes of around 0.5 km? (range:
0.3 km?— 0.7 km?) in each area (Appendix 5A).

Community food environment

The location and frequency of all food stores within each audited area were recorded. Stores were
categorized based on adapted, pre-existing food outlet classification criteria >4’ (Appendix 5B).
Additionally, adatabase of all food outlets licensed up to January 2014 was obtained fromthe
Environmental Health Directorate (Malta) 8. Density (per km?) of different store typesinthe
audited localities was calculated and categorised into low, medium or high density based onthe

observeddistribution.

Consumer food environment

Between March and May 2014, one small (1 checkout), one medium (2-4checkouts) and one large
(=5 checkouts) grocery store was randomly selected in each locality to undergo consumer food
environmentassessment (n=30). The number of checkouts was used as a proxy for store size. For
the purposes of this survey, the term ‘grocery stores’ referred tofood outlets selling fresh fruit and
vegetables (F&V) aloneorin addition to otherfood products *2%, including specialized green grocers,
discount stores and supermarkets. Data were collected through in-person visits by DC, assisted by a

fieldworker.

Screening instruments

The Nutrition environment Measures Survey for Stores (NEMS-S) instrument to measure the
consumerenvironmentin grocery stores was adapted foruse in Malta (Appendix5C)>’. NEMS-Sis a
widely disseminated tool having high reliability and validity > that has been adapted foruse in
several countries °8>°8 |t allows for comparisons between ‘healthy’ and ‘regular’ (i.e. ‘less healthy’)
versions of foods to be made. Definitions of what is ‘healthy’ were based on existing literature,

including considerations of fat and sugar levels per 100g of food 787, One of the authors completed
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an online training course in the use of NEMS-S 58, Following consultation with nutritionists at the
Ministry for Health in Malta and takinginto accountlocal literature on affordable food baskets 5%,
elements of the EURO-PREVOB tool ®2 and INFORMAS food pricing module % were added to the
NEMS-S Malta instrument (Figure 14). This was pilot-tested and revised furtherto more accurately

reflectthe Maltese context.

EURO-
PREVOB

(environmental audit
protocol; additional food

NEMS-S and beverage items) INFORMAS

(sampling
(food and beverage fr_amework;
categories; nutrient additional food and

thresholds) beverage items;
outcome indicators)

Adapted
NEMS-S
WELE))

Figure 14. Adaptation of the NEMS-S instrument to the Maltese context

The final NEMS-S (Malta) instrument contains thirteen food and beverage categories. The most
common brands were assessed whenever available. Quality of F&V was assessed based on
appearance (i.e. bruising or over-ripeness), and the cheapest price for each category was collected
as Euros (€) perkg/L. Shelf space allocated to milk was also assessed. NEMS-S composite scores were
then calculated forfood availability, quality and price. Alower price fora healthieritem was scored
positively, whereas a higher price subtracts a point from the price dimension. Higher scores denote
greateravailability of healthier options; better orequal price for healthy choices; and higher F&V
quality.
Cohort BMI data
The Malta School Health Service provided objective anthropometricdataforthree national cohorts
of primary schoolchildren aged around seven years of age, collected in 2008, 2010 and 2013
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(Sant’Angelo, V., personal communication). Body massindex(BMI) percentile-for-age equivalents
was calculated for 2,623 childrenresidinginthe ten audited localities using International Obesity
Task Force (IOTF) cut-offs °2. BMI > 25 kg/m? corresponds roughly to the 90th centile, whereas BMI >

30 kg/m? approximately corresponds to the 99th centile.

Data Analysis

Analysiswas undertaken using SPSSv.23and STATA™ 14.1. NEMS-S scores, ranges and mean
standard deviations were calculated. Non-parametricanalyses were performed as datawere not
normally distributed. Results were stratified by store size and locality-level SE deprivation.
Spearman’s coefficientand Chi-Square independence tests forassociation were used to explore
associations between variables; Wilcoxon Rank-Sum tests were conducted to detect differences
betweentwoindependent groups; and Kruskal-Wallis tests performed to detect differences across
SE quintiles orstore sizes. Post hoc pairwise comparisons were performed using Dunn's procedure
with a Bonferroni correction. Adjusted p-values are presented; values of <0.05 are considered
statistically significant. Logisticregression was applied to investigate whether area-level density of
different food store types was associated with risk of being overweight or obese in children.

Clustering of individuals within localities was takeninto account using robust standard errors.

Results

Differences in store density, NEMS-S scores and food prices by SE quintile and store size
Table 8 shows descriptive statistics for density of all food store types and grocery store NEMS-S
scores by SE quintile. There were no statistically significant differences between group means for
density of any food store type. In addition, no significant differences in median NEMS scores, food
prices, food quality, shelf space and variety of options available for specificfood items were found
between SE quintiles. Food variable dataare presented in Appendix 5D. Differencesin median
NEMS-S scores by grocery store size emerged (Table9), including statistically significant differences
in median NEMS-S availability scores (x2(2) = 17.542, p =<0.001) and median NEMS-S total score
(x2(2) =18.202, p = <0.001). Post-hocanalysis revealed statistically significant differencesin median
NEMS-S total scores between the small and medium (p =0.032), and small and large grocery stores
(p=<0.001), but not between the medium and large stores. Additionally, there was a statistically
significant differencein median NEMS-S availability score between the small and large stores (p =

<0.001), but not between any othergroup combination.
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Q1

Q2

Q3

Qa4

Qs

Difference

(p value)
Store type
Food stores M: 27.50427.1  M:21.33475 M: 4457 +10.5 M:3533+16.0 M: 45.67+24.9
R:8.3-46.7 R: 16.0- 26.7 R:37.1-52.0 R:24.0- 46.7 R: 28.0- 63.3 0.480
Supermarkets M: 18331118  M: 16.33+0.5 M: 18.42 7.9 M:17.0049.9  M:22.3346.1
R:10-26.7 R: 16.0- 16.7 R:12.9- 24.0 R: 10.0- 24.0 R: 18.0- 26.7 0.812
Takeaways M: 4.17 3.5 M: 15.33 1.9 M:12.85410.1  M: 12.3348.0 M: 12.3346.1
R:1.7-6.7 R: 14.0- 16.7 R: 5.7 - 20.0 R: 6.7 - 18.0 R:8.0-16.7 0.561
Bars M: 4.17 5.5 M: 16.00 45.7 M: 14.42 2.2 M: 6.33 £0.57 M: 35.66 +3.3 0.094
R:1.7-6.7 R:12.0-20.0  R:12.9-16.0 R:6.0-6.7 R:33.3-38.0 :
Restaurants M: 49.17453.0  M:40.674245 M:1.43 £2.0 M: 3.00 +4.2 M: 29.66 +19.3
or Cafeterias  R:11.7- 86.7 R:23.3- 58.0 R:0.0-2.9 R:0.0 - 6.0 R: 16.0- 433 0.151
Mobile M: 2.50 1.2 M: 9.67 5.2 M: 7.71 8.9 M: 9.67 8.9 M: 5.33 +19
vendors R:1.7-3.3 R:6.0-13.3 R:1.4-14.0 R:3.3-16.0 R: 4.0-6.7 0.626
NEMS-S scores
Availability M: 15.0 +3.2 M: 143 +4.6 M: 12.5 4.9 M: 16.2 +4.9 M: 13.3 5.4
Md: 15.5 Md: 14.5 Md: 11.0 Md: 15.0 Md: 14.0 0.730
R:10-19 R:8-19 R:7-19 R:10-23 R:6-19
Price M: 1.8 43.1 M: 1.0 1.3 M: 1.7 1.9 M: 0.5 2.6 M: 0 42.1
Md: 3.5 Md: 0.5 Md: 2.0 Md: -1.5 Md: 0.5 0.340
R:-3-4 R:0-3 R:-1-4 R:-3-4 R:-3-2
Quality M:6.0 0 M: 5.3 0.8 M: 5.7 £0.5 M: 5.5 £0.8 M: 5.8 0.4
Md: 6.0 Md: 5.5 Md: 6.0 Md: 6.0 Md: 6.0 0.210
R:6-6 R:4-6 R:5-6 R:4-6 R:5-6
Total NEMS M: 31.745.0 M: 27.7 7.7 M: 26.7 9.9 M: 30.5 8.1 M: 26.7 8.3
score Md: 29.5 Md: 28.5 Md: 25.0 Md: 28.0 Md: 30.5 0.810
R: 27-39 R:17-36 R: 13- 39 R:22-41 R: 13- 33

Table 8. Food store density (in km?) and NEMS-S scores by area-level SE quintile
(M =Mean +SD; Md = Median; R =Range)
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Store size

Small Medium Large Diff. (p value)
Availability M: 10.0 £3.3 M: 14.3 £2.6 M: 18.5 2.9 <0.001
R:6-17 R:10-19 R:12-23 )
Price M: 0.9 £2.3 M: 1.0 £2.3 M: 0.5 2.6 0.860
R:-3-4 R:-3-4 R:-3-4 ’
Quality M: 5.7 £0.7 M: 5.6 £0.7 M: 5.7 £0.5 0.870
R:4-6 R:i4-6 R:5-6 ’
Total score M: 21 155 M: 29.7 £4.2 M: 35254 <0.001
R:13-28 R: 24 -37 R:23-41 )

Table 9. NEMS-S scores by grocery store size
M = Mean +SD; R =Range

Differences in availability, number of options, and food quality by store size and SE quintile
No significant associations between the availability of any food item and SE quintile were observed.
However, there was a strong positive correlation between store sizeand NEMS-S total (r,(28) = 0.778;
p=<0.001) and availability scores(r,(28) = 0.787; p=<0.001). Larger store size was moderatelyto
strongly associated with greater choice (i.e. more options available forasingle product) of several
foodsincluding fresh vegetables (p=0.047); wholegrain rice (p=0.003); ‘healthy’ cereals (p=<0.001);
canned vegetables (p=0.004); chocolate bars (p=<0.001) and packaged extruded snacks (p=0.004).
Furthermore, there were moderate to strong associations between larger store size and availability of
baked crisps (p=0.036); wholemeal pasta (p=0.010); brown rice (p=0.014); wholemeal bread (p=0.018);
diet Cola (p=0.036); 'healthy' cereal (p=0.002); lean beef mince (p = <0.001); low fat baked goods
(p=0.007); and low fat cheddarcheese (p=0.001). Baked crisps were consistently absent from small
grocery stores. Fresh F&V quality was high overall, hence this variable was excluded from further
analysis. While median shelf space allocated to whole or skimmed milk did not differ significantly
across SE quintiles, larger stores offered significantly more shelf space to whole milk than smaller
stores (x2(2) =13.363; p=0.001). Differencesin median shelf space allocated to skimmed milk (x2(2) =
8.937; p=0.011), were significantonly between the small and large (p=0.010) stores.

Relationships between food prices, SE quintiles and store size

A moderately positive Spearman’s correlation between SE quintile and the median unit price of grapes
(p=0.007) and plums (p=0.018) was found. Increasing deprivation was also moderately associated with
areductioninthe median price of cabbage (p=0.007); 1.5L diet (p=0.020) and regular (p=0.031) Cola
drink bottles; and 100% orange juice (p=0.050). There were moderate to strong positive associations
between store size and the price of watermelon (p=0.007); plums (p=0.035); peaches (p=0.043);

apples (p=0.046) and broccoli (p=0.019); and negative correlations between store size and the unit
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prices of regularbeef mince (p=0.001); regular cheddar cheese (p=0.001) and 1.5L bottles of regular

Coladrink (p=0.012).

Differences in food prices by store size, and between ‘healthy’ and ‘less healthy’ food pairs

Table 10 shows food items exhibiting significant differences in unit price by store size, whereas Table

11 illustrates differences in median unit price between pairs of ‘healthy’ food items and theirregular

or ‘less healthy’ alternatives across all stores.

Food item (unit)

Chi-square test

Pairwise comparisons (median price in €)

Cheddar cheese,
regular (kg)

Coladrink, regular
(1.5L bottle)

Vegetable mix,
frozen (kg)

Beef mince, regular
(kg)

Strawberries (kg)

Watermelon (kg)

X2(2)=9.320, p =0.009

X2(2) = 6.722, p =0.035

X2(2)=7.666, p =0.022

x2(2)=10.96, p =0.004

X2(2)=6.795, p =0.033

X2(2)= 6.396, p =0.041

Difference between small andlargestores only
(p = 0.009)

Difference between small andlargestores only
(p=0.033)

Difference between small andlargestores
only(p =0.018)

Difference between the small andlarge(p=0.034); and
small and medium (p = 0.009) stores

No significant pairwise comparisons observed

Difference between small andlargestores only
(p = 0.035)

Table 10. Chi-Square independence tests for food items exhibiting a significant difference in unit price

by store size

144



Healthy

Regular

Difference

Item name (unit) (€/unit) (€/unit) (€/unit) P value
Cereal:unsweetened vs sweetened (kg) 7.74 8.85 -0.42 0.001
Pasta: wholemeal vs white (kg) 2.37 1.67 0.71 <0.001
Rice: brown vs white (kg) 3.85 3.64 - 0.146
Beef mince:leanvsregular(kg) 7.95 7.1 1 0.028
Cheese, cheddar: low-fatvsregular (kg) 10.9 7.23 4.1 0.004
Bread: brown vs white (400g loaf) 0.95 0.85 0.15 <0.001
Sausages: low fatvs regular (kg) 3.8 4.81 - 0.581
Yoghurt, plain: fat-free vs regular (kg) 1.73 2.2 - 0.257
Coca-Cola: dietvsregular(1.5 L bottle) 1.5 1.5 - 0.655
Juice:100% juice vs juice drink (1Lcarton) 1.29 1.3 -0.01 0.016
Milk: skimmed vs whole (1L carton) 0.81 0.86 -0.05 <0.001

Table 11. Differences in median unit price of ‘healthy’ and ‘less healthy’ versions of select paired food

products

Area-level food store density and risk of overweight or obesity

BMI percentile-for-age datafor 2,623 childrenindicated that 34% (n=888) were overweight or obese

accordingto IOTF criteria. Risk of overweight or obesity was modelled against area-level density of

different food store types, afteradjusting for SE quintile and clustering. Table 12 shows resultsfora

selection of store types. Only confectionery store density was significantly associated with a higher risk

of beingoverweight orobese (OR 1.19; 95% Cl: 1.04, 1.37; p=0.013).
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Area density

Unadjusted (95% C.l.)
p-value

Adjusted (95% C.I.)
p-value

All stores selling fast food*

Low (reference)
Medium

High

1
0.85(0.70, 1.04); 0.110

0.94 (0.77,1.14); 0.530

1
0.89 (0.68, 1.16); 0.372

0.97 (0.73,1.31); 0.861

All stores selling fruitand vegetables**

Low (reference)
Medium

High

1
1.03 (0.86, 1.24);0.734

1.08 (0.81,1.44);0.614

1
1.04 (0.85, 1.29); 0.689

0.94 (0.82,1.09); 0.441

Small supermarket

Low (reference)
Medium

High

1
0.99 (0.81, 1.22);0.942

1.19 (0.96, 1.46); 0.108

1
1.01 (0.8, 1.26); 0.948

1.10 (0.95, 1.27); 0.190

Confectionery store

Low (reference)
Medium
High

1
1.12 (0.89,1.41);0.328
1.15 (0.97,1.36);0.112

1
1.05 (0.96, 1.14);0.275
1.19 (1.04,1.37); 0.013

Convenience store

Low (reference)
Medium
High

1
1.15 (0.91, 1.45); 0.230
1.06 (0.84,1.35);0.601

1
1.17 (0.92, 1.48);0.205
1.09 (0.90, 1.31); 0.372

* Includes all stores offering takeaway including: takeaway outlets; bars where snackfood is served (i.e. snack bars); fast food
restaurants; mobile vendors selling fast food; and restaurants with takeaway option
** Includes green grocers; mobile vendors selling F&V; small discount stores and large supermarkets

Table 12. Unadjusted and adjusted (for area-level deprivation) odds ratios for being overweight or

obese by area-levelfood store density
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Discussion

This study aimed to explore intersections between the community and consumerfood environments
in Malta. Our findings supportresearch suggesting that residents of deprived areas may not
necessarily pay more for healthy food compared to residents of more affluent areas >°%>°1, However,
this should not negate the disproportionate impact of food expenditure on household budgets of less
affluent consumers seeking diets of high nutritional quality >°2. Our results also support studies
indicating thatfood product availability, price and variety may differ by grocery store size so that the
size of stores where consumers shop has a greaterimpacton food prices than area-level deprivation
593,594 | grger grocery stores provided a substantially more healthful overall consumer environment
than smallerstores, having greater availability of healthieritems at often cheaper prices. With the
exception of some seasonalfruit, the price of most F&V did not differsignificantly by store size or
deprivation. Quality of fresh produce is an additional structural factor that mightinfluence purchasing
behaviour>®%®, howeverthe quality of fresh F&V was high overall.

Substituting unhealthy food with healthieralternatives (e.g. replacing sugar-sweetened drinks
with low-caloriealternatives) is frequently proposed as a way of improving dietary behaviour. There
are conflicting results regarding the association of food prices with obesity >°%°°7, possibly due to the
methodological challenges of testing for such associations. Overall, the evidence suggests that low
energy-dense diets of high nutritional quality tend to cost more than less nutritious, energy-dense
diets>%; that healthy foods are perceived to be expensive *°; and that price is more important than
nutritional quality when making food choices %°°. People are more likely to buy healthy foods when
they cost less %1, Although no systematicresearch in this regard has yet been carried outin Malta, it is
likely thatthe same principles apply to the Maltese consumer. Our study partially supports the belief
that choosing the healthier option for certain frequently-consumed foods such as pasta, bread, beef
and cheese **2might prove to be a financial burden for consumers. Median prices of healthierversions
of these products (i.e. wholegrain pasta, wholemeal bread, lean beef mince and low fat cheddar
cheese) were significantly higherthan the prices of theirregular counterparts (i.e. white pasta, white
bread, regular beef mince, regular cheddar cheese). This represents a potential disincentive to
substitute regularversions of such foods for healthier alternatives.

On the otherhand, regular breakfast cereal and whole milk - popular breakfast options among
the Maltese 212 - were significantly more expensive than low-sugar, high-fibre cereal and skimmed
milk. Thus, substitution in the case of cereal-based breakfasts could make financial sense. In addition,
the median paired prices of plain yoghurt, juice products, rice and sausages did not differ significantly,

suggestingthat simple substitution of these items would not pose a disproportionatefinancial burden
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upon consumers. The median price of frozen F&V did not vary by store size or deprivation quintile,
hence substituting fresh F&V with their generally cheaperfrozen and packaged alternatives may be
one way of minimizing price premiums without comprising the nutritional profile of one’s diet. Such
small changes could accumulate to have a potentially significant overall impact on diet, provided that
substantial investmentin health literacy and nutrition knowledge is made toempower consumers to
make healthierchoices . Strategies to encourage owners of smaller stores to stock more healthful
food options (e.g. assistance with purchasing freezers; improving links with farmers etc.) have also
been shown to be successful 602693, With regards to soft drinks, diet and sugar-sweetened Coca-Cola
were set at the same price pointin each store, obviating any financial incentive to purchase the low
calorie version. Taste preference and nutritionalknowledge thus remain the primary reasonsfor
selecting one option overthe other. Ourresults alsoindicate that 1.5L bottles of dietand sugar-
sweetened Coladrinks are cheaperinareas of greaterdeprivationandinlargerstores: thisfinding
warrants furtherinvestigation and might indicate that these items are positioned as ‘loss leaders’,
being purposely under-priced in orderto attract customersinto stores %4,

A higherdensity of confectionery stores—which mainly sell sweets, pastries and chocolate —is
associated withincreased odds of being overweight or obese for children livingin these localities.
Interestingly, the density of other stores popularly thought to have protective (e.g. F&V stores)or
harmful effects (e.g. fastfood outlets or convenience stores), particularly within alocal context that
often blamesfastfood consumption for Malta’s high obesity prevalence 1, did not show any
association. The literature in this regard isinconsistent, as the relationship between food availability,
dietary habits, and weight status has not been clearly established 3°6°79571 Yet, sales of unhealthy
foodsinsupermarkets have been associated with greater overweight and obesity prevalence,
particularly in areas of greater SE deprivation 6>, Despite these uncertainties, the limited effectiveness
of interventions targetingindividual activity and dietary behaviours has led to the recognition that
broaderenvironmental changes may be driving the obesity epidemic, and to calls for a multi-level
environmental approach to obesity interventions >. Emerging research suggests that the diversity of
food stores may be a more important predictor of weight outcomes than store density, hence policies
may be more effective if the relative proportion of outlets serving healthy versus unhealthy foods is
considered 50097 Recent efforts to establish farmers’ markets across Maltato increase food retail
diversity and access to fresh F&V '1° are laudable, howeverfiscal policies have been shown to be

effectiveand should also be seriously considered %8,
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Limitations

This study has a number of limitations. Although nationally representative, the relatively smallsample
size may have limited ability to detect significant associations. The foods assessed were not randomly
selected and do notreflectthe range of foods availableto consumers. Moreover, the NEMS-S protocol
requires use of branded products, possibly underestimating the true price differential between
healthy and regular options since consumers on alimited budget might preferentially purchase
cheaper, non-branded products that lack healthier alternatives. Only grocery stores were evaluated,
hence results do not considerthe full consumerfood environment. This may be of importance:
butcherstoresin Malta, for example, typically offer packaged savoury snacks in addition to meat
products. Seasonal changesin price, quality and availability of foods could not be determined due to
the cross-sectional nature of the study. There is also uncertainty as to which is the most appropriate
unit of analysis to characterise food store diversity >4, as neighbourhoods of differing affluence may be
found within the same locality ®%°. Furthermore, Malta’s small sizeand the population’s relative
reliance on private transport ?® renders identification of the consumerfood environment where food
isactually purchased problematic. Although studies have hinted that socioeconomically disadvantaged
individuals may shop frequently and in small amounts at ‘traditional’ food outlets close to their
residences °1°, selective purchasing behaviour from differentlocations and store types may be taking
place (e.g.fresh F&V may be judiciously boughtfrom vendorsin the neighbourhood, whereas
packaged foods are sourced from large supermarket conveniently located on the commute tothe
workplace) ¢1°. In addition, there is adearth of quantitative research onindividual food purchasingand
food consumption behaviour of the Maltese 21¢, hence a definite relationship between the local food
environments, individual dietary behaviour, and weight outcomes cannot be established. Lastly, our
results regarding area-level food store density and risk of overweight or obesity should be interpreted
with caution. Itis possible that some stores listed in the database of licensed food outlets were
inadvertently misclassified, and the lack of data on otherrelevant covariates such as actual location of
children’sresidence; distancefrom storesinthe neighbourhood; parental weight status and SES

prevented adjusting forthese variables in the analysis.

Conclusion

Thisis the first study to characterise the community and consumerfood environmentin Malta,
providing baselineinformation for monitoring of food availability and prices. Findings may guide
national policy efforts toimprovethe food environmentin Malta, and may be of particularinterestto

publichealth professionalsin otherislands. The data presented here suggest that availability and price
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of mostfooditems do not vary by area-leveldeprivation. However, smallgrocery stores often have
lower availability of certain healthy food options and are more expensive compared to medium and
large stores. Currently, a price premium for healthy versions of certain food categories exists in Malta,
with only limited improvementsin food choices possible withoutincreasing overall food cost forthe
consumer. Inturn, thiswould require thatthey be able to distinguish between healthierand less
healthy foods within given categories, highlightinganeed forfurtherinvestmentin publichealth
interventions to foster such skills. Despite thesefindings, no firm conclusions can be made regarding
the potential impact of price or structural modifications to the food environment upon dietary
behaviourin Malta. Experimental or longitudinal research that accounts for neighbourhood self-
selection and evaluates environmental influences on individual purchasing patternsis needed for
causal inference to be determined >, Work to determine the most appropriate measures for
socioeconomicstatus and units of analyses when characterising food environments is needed. Food
environment studies set withinawiderrange of settingsincluding schools and workplaces, and studies
that assessindividual travel patterns to determine food availability throughout the day ratherthan

relying on residential address, are crucial 2.
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Abstract

Objectives.To assess the promotional environment within grocery stores in Malta.

Design. The GroPromo instrument was used to collect dataon the placement of seven productsin nine

key locations within each store, from a nationally representative, random sample of 28 grocery stores.

Results. Overall, unhealthy food and beverage items were placed in more prominentlocations than
fruitand vegetables, regardless of grocery store size. Larger stores promoted proportionally more
unhealthy foodsin more prominentlocations than smaller stores. There were no significant

differences by area-level deprivation in the promotional practices of grocery stores.

Discussion. Although grocery stores are often thought of as contributing to the healthfulness of the
overall food environment, there is an obesogenicconsumer food environmentin grocery storesin
Malta. This presents opportunities forinterventions thataim toinfluence consumerfood choices

through product re-assortment.

Introduction

Malta’s high prevalence of child and adult obesity 3%, has generated interestin the food environment
as a potential targetforinterventions to address the growing obesity burden 8. Supermarkets and
grocery stores are particularly important components of the overall food environment since they are
the primary outlets forfood and beverages purchases in Malta 2°°°8* There is extensive literature
exploringthe impact of geographicaccessibility of grocery stores and supermarkets on dietary
behaviour>3°62571613 However, the consumerfood environment (i.e. the conditions that individuals
encounterwithinfood stores, including nutritional quality, price, promotion, and placement of foods)
59 withinthese outlets has been relatively understudied 216565,

Marketing literature suggests that the ‘marketing mix’ ®'* of products within stores influences
consumer purchasing behaviour >4°756° The placement of productsis akey strategicelement of the
mix, comprising price, product, promotion, and place, thatis gaining attention among publichealth
researchersinterestedinthe impact of in-store marketing on choice 6%°. Product assortment —
traditionally defined as the number of products offered within asingle product category %' —also
influences sales >%>°%7. Forexample, offering an increased variety of products has been shown to

increase customer visits to astore %7, although excessive choice may overwhelm consumers 617, The
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amount of shelf-space allocated to a product, the presence and variety of food items and the
prominence of theirlocation (such as atthe end of an aisle; ata checkout); ortheirvisibility ateye-
level may influence purchasing decisions >>¢18 This is particularly true for energy dense snack foods
and sugar-sweetened beverages, which are considered to be impulseitems whose purchase is more
subjecttoin-store decision-making than staple products such as bread and milk 566619,

Placement strategies thatincrease the visibility of healthier foods have been shown to
significantly enhancethe sales of healthieritemsin grocery stores and supermarkets, leading to
potential improvementsin dietary choices 62921, The presence of additional display stands has also
beenshowntosignificantly increase sales 566-°69622 Altering product placement within grocery stores
to increase the accessibility of healthy food items whilst conversely reducing the visibility and
promotion of less healthy products is consistent with a social ecological approach *°*. Interventions
may have even greaterimpactif aimed specifically at altering the placement and reducing promotion
of less healthy foods, ratherthan simply increasing access to healthier options >%6623 Forexample,
results of a UK supermarketinterventionin relation to the alcohol environmentindicate thatthe
removal of alcohol from prominent end-of-aisledisplays is likely to encourage healthier purchasing
behaviouramongst consumers, without affecting availability or cost of products 624, Checkout areas —
typically the most accessible to children and the most likely to be stocked with confectionery and
otherunhealthy foods and beverages %> —have also been highlighted as potential targets for
manipulation of consumer behaviour:interventions such as the introduction of ‘healthy checkout
aisles’ have been shown to be moderately effective at reducingimpulse purchases of unhealthy food
and facilitating healthier dietary choicesin Norway and the Netherlands 626627,

Studies have also hinted at an association between weight status and cumulative availability
of food within neighbourhood stores. For example, a US study has suggested that availability of
energy-dense food was positively associated with body mass index of neighbourhood residents 28,
although this was not the case forshelf space allocated to fruitand vegetables. However, causality has
not yetbeen clearly established: interventions aiming at increasing the availability of healthy foods
itemsin US corner stores found that the initiatives significantly improved healthy food availability,
sales, and consumption ®°362° but no significantimpact on weight was identified 5%°.

Research on the food environment has been specifically recommended as part of a national
strategy to address the obesity epidemic, howeverto the best of our knowledge thisisthe first
attemptto objectively characterisethe promotional environmentin grocery storesin Malta 0. The
purpose of this study was to assess the placement of key food and beverage categoriesin different
locations within grocery stores in arepresentative, random sample of localities in Malta. The minimal
approach advocated by the International Network for Food and Obesity/non-communicable diseases
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Research, Monitoring and Action Support (INFORMAS) network was adopted 3. It was hypothesized
that largerstores, and storesin more deprived localities, would place unhealthy foodsin more
prominentlocations than would smallerstores orstoresin affluent neighbourhoods 31932, Such
systematic, objective observation is a useful first step towards understanding the potentially
obesogenicenvironment within grocery stores. Findings from this study may also contribute to the
development of store-based environmentalinterventions aimed atimproving dietary choices through

manipulation of the consumerfood environment 369633,

Method

Area sampling

All 68 localities in Malta were ranked by median socioeconomic (SE) deprivation using a proxy score
derived from the proportion of residentsin each locality receiving means-tested social assistance and
unemployment benefits 8%, Localities were categorised into SE tertiles, and a diverse representative
sample of ten localities was selected at random using probability proportional to size sampling ¢34, At
leastthree localitiesin each tertile underwent afield audit. Each audit encompassed an area of around

0.5 km?. Grocery storesin audited localities wereidentified and the number of checkouts recorded.

Assessment of promotional environmentin grocery stores

Between March and April 2014, the in-store environment of a sample of grocery storeslocatedin
audited localities was assessed. One small(1checkout), one medium (2-4 checkouts) and one large (=5
checkouts) grocery store was selected at random in each locality. Forthe purposes of thisresearch,
the term ‘grocery stores’ referred to food outlets selling fresh fruit and vegetables alone orin addition
to otherfood productsin fresh, prepared or packaged form 84, Thisincluded specialized green
grocers, discount stores, and supermarkets. Data were collected through in-person visits by the same
fieldworkerto each store. Small and medium grocery stores were selected from within the audited
areas, howeverlargergrocery stores or supermarkets (25 checkouts) were notalways presentas these
tendto be located on the outskirts of urban village cores in Malta. In such cases, the nearest eligible

supermarket was selected for assessment.

Screening instrument

The validated GroPromo instrument (Appendix 6) was applied to measure aspects of the grocery store
environment that may influence food purchasing 72. The tool was designed to assess promotional
strategies employed within grocery stores, particularly the placement and promotion of product

categoriesinkey locations of varying prominence within the store. It contains seven food and
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beverage categories havingdocumented positive or negative associations with obesity 63°. These were:
cereal; sweets and chocolate (candy); crisps (chips); soda drinks; biscuits (cookies); juice drinks (with
addedsweetener); and fruits and vegetables (F&V) ©3¢. The latter category represents a healthy
‘control’ variable. Cereals were included in GroPromo due to the availability of ‘healthy’ (low sugar,
high fibre) and ‘less healthy (high added sugar, low fibre) options and the fact that they are frequently
marketed to children 72, The GroPromo instrument also includes nine types of in-store locations, each
of whichisweighted as having high, medium orlow prominence based on customers'average
exposure to these locations as derived from the literature (Table 13) 72. The fieldworkeridentified the
key product categories and noted theirlocation. The placement of items at child height (upto 1.2
metres’ height) and any promotions focused at children were also examined. Each store was assessed

ina systematicmannerto ensure thatall locations were recorded.

Categories Description Promotional
Prominence
Locations
Outside Areaimmediately outside of store entrance Low
Entrance Areawithin 10 feet (3 metres) of store entrance Medium
EndCap A End of aisles facing checkouts High
End Cap B End of aisles not facing checkouts Medium
Aisle Main aisleswhere foodis displayed Medium
Edge Inside perimeter of store Low
Checkoutside Displaysliningcheckoutlanes High
heck . .
f—z:d;: out End cap of the checkoutlanes (facingend cap A) High
Island Temporary, moveable displayinisolation or standing out Medium

significantly from otherareas
Promotional features

Promotional displaysthatare largerthanthe normfor that

Size Notapplicable
store

Theme Promotions based on holidays, seasons, etc. Notapplicable

Display Branded containerforholdingfooditems Notapplicable

> 5 products > 5typesof 1 product (e.g. different flavours) Notapplicable

Child height ltemsupto 4 feet (1.2 metres) inheight Notapplicable

Child focus Presence of cartoons, caricatures, animals, pictures of children, Notapplicable

child-focused prizes ormovies, etc.

*Source: Kerretal.(2012) Assessing Reliability and Validity of the GroPromo Audit Tool for Evaluation of Grocery Store
Marketing and Promotional Environments

Table 13. Descriptions of locations and promotions as coded in the GroPromo instrument
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Covariates

The followingvariables were analyzed: 9location counts; 7 product category counts; F&V count in9
possible locations; and unhealthy food item counts (sum of crisps, soft drinks, sweets and chocolates,
biscuits, cereal and juice drinks) in 9 possible locations. Child focused cereal (CFC) placement at child
height (i.e.lessthan 1.2 metres’ heightfromthe ground, equivalent to placement upon the bottom
three shelves of atypical aisle) and the percentage of these shelves occupied by CFCs were analyzed
as individualvariables. Other dataincluding the presence of diet, low fat or low sugar options; the
number of items within the product category; and the presence of any additional promotional
displays, such as oversized displays and seasonal themes, were recorded, but notanalyzed. Each
individuallocation where one of the seven product categories was identified contributed to the count
of locations foreach store. For example, if F&V were observed in three separate locations within a
store, the F&V count for that store would be three. If any of the seven product categories were
identified in any five separate islands, the count forislands in that store would be five. Locations which

did not contain any of the 7 product categories were not considered.

Data Analysis

Data were analysed using IBM SPSS version 23 for Windows. GroPromo datafrom 28 out of 30 grocery
stores was available foranalysis. Non-parametricanalyses were performed as the datawas not
normally distributed. Spearman’s correlation was conducted to detect associations between product
categories and product location, whereas Kruskal-Wallis H (KW-H) tests were run to detect significant
differencesin product promotional placement between stores of different size and between SE tertile.
Pairwise comparisons were performed using Dunn's procedure with a Bonferroni correction for
multiple comparisons. Rank analyses of covariance for non-parametric data ®37¢38 with post hoc tests
were also performed to compare unhealthy and healthyfood placementin areas of low, mediumand
high promotional prominence across SE tertiles, after controlling for store size. Analyses of covariance
were adjusted (using RANK ANOVAmethod) forthe number of checkouts as a proxy for store size 5772
since largerstores have more aisles and opportunities for endcaps and other promotional strategies.

Adjusted p-values are presented, with values of <0.05 considered statistically significant for all tests.

157



Results

Descriptive analysis

Store size ranged between one to eleven checkouts (mean=3.1; SD: 2.9). Means and ranges for

locations and product categories are presented inTable 14. All grocery stores displayed F&V in at least

one location. Notevery grocery store had displays of sweets and chocolates (specialized green grocers

sold F&V exclusively), howeverthis category was the most frequently displayed category, across the

widestvariety of locations, in all otherstores. Foods and beverages wererarely displayed outside or at

store entrances. The most popularlocations were edges, aisles, end caps facing the entrance, and

islands.

Mean (SD) Range
Locations
Outside 0.46 (0.69) 0-2
Entrance 0.25 (0.59) 0-2
Edge 5.86 (3.18) 2-17
Aisle 2.64 (2.51) 0-9
Island 3.00 (3.29) 0-11
End Cap Front 2.67 (3.97) 0-20
End Cap Back 2.03 (2.41) 0-9
Checkout Side 1.35 (2.06) 0-8
Checkout End 2.28 (2.64) 0-9
Food and beverage categories
Fruitand Vegetable 1.50 (0.64) 1-3
Crisps 2.78 (2.23) 0-8
Biscuit 2.00 (2.14) 0-7
Juice 1.21 (0.68) 0-3
Soda 2.46 (1.84) 0-8
SweetsorChocolates 6.96 (6.56) 0-27
Cereal 1.79 (1.48) 0-7

Table 14. Mean number of displays by location and food category, across stores (n=28)
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Tables 15 and 16 illustrate the mean number of observations for all unhealthy foods and F&V by
specificdisplay location and by category of promotional prominence respectively. There were very
few locations where F&V were found otherthan in the designated produce section, usually at the
edge. No F&V displays were observed at any location of high promotional prominence. Unhealthy
products were found across a widerrange of locations, appearing more of ten in areas of medium or

high promotional prominence.

Location Unhealthyfoods F&V
Outside 0.11 (0.32) 0.36 (0.49)
Entrance 0.22 (0.51) 0.36 (0.19)
Edge 4.89 (3.27) 0.71 (0.59)
Aisle 2.43 (2.53) 0.21 (0.42)
Island 2.82(3.12) 0.18 (0.39)
End Cap Front 2.29 (2.57) 0

End Cap Back 1.89 (2.02) 0
Checkout Side 1.32 (2.04) 0
CheckoutEnd 2.29 (2.64) 0

Table 15. Mean (SD) observations per store of food and beverage displays, by location

Promotional

prominence Unhealthyfoods F&V

w B
Medium 7-?3_(;-21]3) 0.4;.:3) foz.]57)
Low 5.?3_(26355) 1.% fc;]%)

Table 16. Distribution of product categories by promotional prominence, mean (SD) [Range]

Store Size and Promotional Practices
Spearman's correlation showed that number of checkouts in each grocery store was significantly

positively correlated with number of unhealthy items observed in areas of high and medium
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promotional prominence (r,(28) =0.737; p = <0.01 and r,(27) = 0.882; p = <0.01 respectively), but not
with number of unhealthy items observed in areas of low promotional prominence (r,(27)=0.187; p =
0.35). The number of grocery store checkouts was strongly, negatively correlated with outdoor F&V
displays specifically (r,(28) =-0.69; p = <0.01), butthere was nosignificant correlation with F&V
observationsinthe broader categories (i.e. high, medium, orlow) of promotional prominence (Table
18). There was a moderate to strong positive correlation between number of checkouts and number
of locations containing crisps (r,(28) = 0.51; p = 0.006); biscuits (r;(28) =0.72; p = <0.01); juice drinks
(r,(28)=0.61; p = 0.001), sweets orchocolates (r,(28) =0.83; p = <0.01) and cereal (r,(28) = 0.78; p =
<0.01), butnot with F&V (r,(28) = -0.04; p = 0.83) or soda (r;(28) = 0.27; p = 0.16). Additionally,
increasing number of checkouts was moderately, positively associated with the presence of child -
accessible shelves that contained a higher proportion (>75%) of CFC (r,(28) =0.45; p =0.017).
However, KW-Htesting did not detect differencesin proportions of CFC placement between small
(x%(2) = 0.03; p =0.99), medium (x3(2) =3.83; p = 0.15) or large (x*(2) = 2.47; p =0.29) stores.
Associations of product categories with display locations were also investigated (Table 17).
End cap displays and checkout end displays were strongly positively correlated with observations of
sweets/chocolates and cereals (all combinations p = <0.01). With the exce ption of F&V and soda, there
was also a strong correlation of food categories with aisle displays (p = <0.01). Results of the post-hoc
analysis showed significant differences between store sizesin the display of F&V inlocations of low
prominence (p=0.023), as well as displays of unhealthy foods in locations of high (p =0.002) and
medium (p =<0.01) prominence, but notinthe display of unhealthy foods in areas of low prominence

(p=0.56).
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Spearman’s correlation (p value)

F&V Crisps Biscuits Juice drinks Soda c:‘::j:st/e s Cereals

Outside 0.16 (0.43) -0.66 (<0.01) -0.51 (0.006) -0.23 (0.25) -0.14 (0.47) -6.54 (<0.01) -0.47 (0.011)
Entrance -0.12 (0.55) 0.18 (0.37) 0.22 (0.25) 0.22 (0.27) 0.02 (0.91) 0.11 (0.56) 0.03 (0.89)

Edge 0.02 (0.92) 0.14 (0.49) 0.52 (0.005) 0.32 (0.10) 0.37 (0.05) 0.32 (0.09) 0.49 (0.007)
Aisle -0.18 (0.36) 0.70 (<0.01) 0.76 (<0.01) 0.66 (<0.01) 0.40 (0.035) 0.74 (<0.01) 0.73 (<0.01)
Island -0.02 (0.91) 0.69 (<0.01) 0.56 (0.002) 0.34 (0.08) 0.52 (0.004) 0.73 (<0.01) 0.58 (0.001)
End Cap front -0.19 (0.33) 0.59 (0.001) 0.50 (0.006) 0.51 (0.005) 0.19 (0.31) 0.77 (<0.01) 0.71 (<0.01)
End Cap Back -0.184 (0.35) 0.76 (<0.01) 0.55 (0.002) 0.44 (0.02) 0.28 (0.15) 0.74 (<0.01) 0.68 (<0.01)
Checkout Side -0.26 (0.18) 0.07 (0.71) 0.22 (0.27) 0.13 (0.52) 0.11 (0.57) 0.24 (0.22) 0.27 (0.17)

Checkout End -0.22 (0.25) 0.63 (<0.01) 0.64 (<0.01) 0.54 (0.003) 0.21 (0.29) 0.76 (<0.01) 0.72 (<0.01)

Table 17. Spearman’s correlation between foodand beverage categories and in-store locations
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Spearman’s

correlation (rho) P value
Fruit and vegetable displays
Outside -0.69 <0.01
Entrance 0.20 0.29
Edge 0.32 0.98
Aisle -0.14 0.46
Island 0.43 0.022
End Cap Front / /
End Cap Back / /
CheckoutSide / /
Checkout End / /
All locations of high prominence / /
All locations of medium prominence 0.24 0.22
All locations of low prominence -0.24 0.22
Unhealthy foods displays
Outside -0.34 0.85
Entrance 0.23 0.26
Edge 0.23 0.24
Aisle 0.85 <0.01
Island 0.75 <0.01
End Cap Front 0.67 <0.01
End Cap Back 0.66 <0.01
CheckoutSide 0.27 0.16
Checkout End 0.62 <0.01
All locations of high prominence 0.74 <0.01
Alllocations of medium prominence 0.88 <0.01
Alllocations of low prominence 0.19 0.35
Shelf space allocated to CFCs
Shelves with under 50% CFC 0.14 0.47
Shelves with 50-75% CFC 0.38 0.046
Shelveswith >75% CFC 0.45 0.017
Food and beverage categories
F&V -0.04 0.83
Crisps 0.51 0.006
Biscuits 0.72 <0.01
Juice drinks 0.61 0.001
Softdrinks 0.27 0.16
SweetsorChocolates 0.83 <0.01
Cereal 0.78 <0.01
Allunhealthy 0.87 <0.01

Table 18. Spearman’s correlation of store variables with number of checkouts
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Differences by SE tertile

A KW-Htest was run to determine if there were significant differences in the frequency of foods
displayedindifferent store locations across SE tertiles. Distributions were similar forall locations
exceptforasignificantdifferencein the frequency of display of unhealthy foods at checkout sides
(x*(2) = 7.948, p = 0.019). Post hoc analysis revealed statistically significant differences for this variable
between medium (8.0) and high (19.18) SES stores (p = 0.023), but notbetween any othergroup
combination. Further KW-Htesting showed no significant differences by SE tertile in the distribution of
foodsinlocations of low, medium or high promotional prominence, orinthe proportion of CFCin

shelvesthatare accessible to children. No statistically significant differences were found.

Discussion

A thorough understanding of the impact of the overall food environment on food choice and dietary
behaviourrequires characterization of the foods and beverages marketed in food stores. Although
grocery stores and supermarkets are often thought of as contributing to the overall healthfulness of
the food environment #°4576639 this benchmark study illustrates the imbalance between healthyand
less healthy food and beverage product assortmentin grocery stores, regardless of size. Frequent
displays of unhealthyfoodsin grocery stores, particularly displays of sweets and chocolates, provide
ample opportunities for consumers to purchase highly visiblefoods or beverages highin fat, sugaror
salt, whereas healthierfoods appearto be less prominentlydisplayed. | f the number of in-store
promotions were to be merely an effect of store size, such associations would be expected to be
consistentacrossall product categories (including F&V).Thus, our hypothesis that larger stores would
place proportionally more unhealthy productsin prominentlocations than smaller stores was
substantiated by ourfindings. One possible explanation for this patternisthatlargergrocery stores
are more likely to be franchises with sites in multiplelocations, and typicallyadhering to standardized,
uniform store designsinformed by marketing principles to maximize sales ®4°. However, while there
were expectations that there would be more strategic placement of unhealthy foodsin visible
locationsin deprived areas compared to affluent areas, this was not borne out by our results, possibly
due to Malta’s small size and mix of neighbourhood deprivation within localities, or due to limited
variation within grocery store chains.

Analysis of customer receiptsin the original GroPromo study suggested that the type of
location, but not necessarily number of locations, in grocery stores was an important factor
influencingfood purchasing 72. Food purchases were related to the numberof food placementsin

areas of high promotional prominence. Marketers are aware that maximal food visibility, or salience,
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needstobe achieved atthe pointof purchase (i.e. allocating more shelfspace toa food product or
placingitems ateye-level) in orderto generate sales ®41. Salience serves as a continuous reminder of
potential consumption, hence the sight of food mayincrease hungerand has been correlated with
greaterconsumption ®42. Most large chain supermarkets, recognizing that the purchase of snack and
energy-dense foodsis more likely to be dependent on visual cues within stores that subtly encourage
impulsive, unplanned purchase and consumption >628 strategically place sweets, chocolates and
otherimpulse-driven food items near checkouts 57>#43, By understanding the impact of food
placement, actions can be taken to use these locations in ways that encourage healthier choices >%*.
The results of this study provide some evidence for the existence of an obesogenicconsumer
food environmentin grocery storesin Malta. The collection of quantitative data characterising this
situation may raise awareness aboutin-storeaspects of the food environmentand serve asa
benchmark against which future progress may be monitored. To date, nutrition and obesity policyin
Malta has focused onimproving access to fresh fruitand vegetables (e.g. through farmers’ markets);
nutrition education; reducing the availability of foods high in fat, sugarand salt within the school
environment, and conducting surveillance research on population dietary habits 8%1°, Although a
number of regulatory and fiscal policy approaches to reducing the consumption of unhealthy foods are
under consideration 8%, these tend to generate considerable resistance by food industry. Modification
of the in-store environment to restrict access to or visibility of unhealthy foods may be an acceptable
alternative %1%, ratherthan focusing on increasing access to healthier options>®°. However there are
currently no programs or policies aimed at directly modifying the environmentin food stores in Malta.
Such store-based strategies might consist of interventions toimprove the quality and healthfulness of
checkouts, whereby confectionery is replaced by snack-sized fruit or vegetables 627°44; establishment
of a voluntary scheme amongst retailers to promote characteristics of healthy store designs ®*°; or
encouraging store ownersto change theirstocking practices, improving the healthfulness of their mix
of stocked products. Incentives may be required forstore ownersto enact such health-promoting
policiesinorderto compensate for potentialloss of income due reduced sales of profitable, unhealthy
items, orto counter ‘slotting fees’ paid by manufacturers for prominent product placementin stores
646 Although small, the sample of grocery stores was nationally representative. However, this study
has a number of limitations. A validated protocol was used for this study, however the sample of food
items explored was notselected atrandom and cannot be said to represent the range of healthy or
unhealthy foods availableto consumers. Only grocery stores were evaluated; otherstore types such as
conveniencestores were not evaluated. Data on stocking frequency or otherfactors thatinfluence

productassortmentand space allocation were not collected. In addition, information on consumer

164



purchases (e.g. receipts)was not collected, hence adirectlink between the in-store promotional

environment and actual individual cannot be established.

Conclusions

This study provides a baseline characterization of the in-store marketing environment of key food and
beverage categories within grocery stores in Malta. Although they are often thought of as contributing
to the healthfulness of the overallfood environment, the majority of grocery stores allocated more
space to unhealthyfoodsin areas of high promotional prominence than to fruitand vegetables. This
presents opportunities forinterventions thataimtoinfluence consumerfood choices through product
re-assortment. Studies assessing the promotional environmentin other store types, including online
supermarkets, are required. Furtherresearchis also needed to examine the relationship between the
in-store environmentand actual purchasing behaviour, to gain a deeperunderstanding of how
promotionsin prominentlocations are perceived by individuals and on which promotion locations are

encountered most often by customers.
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CHAPTER 5. KEY INFORMANT INTERVIEWS & FOCUS GROUPS

In the previous chapter | presented objectively measured data on several aspects of the obesogenic
environment which may be contributing to the high rates of childhood obesity in Malta, and which
may be of use to policymakerswho are interestedin addressingthe issue from a soci o-ecological
perspective. Such information provides a useful baseline against which the feasibility and potential
impact of future obesity prevention interventions may be assessed. However, the factors underlying
the high prevalence of childhood obesity in Malta are clearly more numerous and complex than any
single facet of the observed environment. Furthermore, objective measurements cannot offerinsight
into the relation betweenindividuals and their environment which influences risk of obesity. In order
to explore theselinks, | conducted a qualitative study of key informants whose actions may directly or
indirectly influence the various dimensions of the obesogenicenvironment in Malta. The measures
proposedinthe national obesity strategy (Appendix 1) were used to exploretheirviews on what
should be done to address childhood obesity. Having been involved in public health policy makingin
Malta for a number of years, | was particularly interested in the perspectives of publichealth
professionals, academics, and food industry representatives. | also conducted focus groups with
childrenand parents, in orderto gain an understanding of their lived experiences around how their

environmentinfluences dietary and physical activity behaviours (objective 4).

Preamble to Research Papers 6 and 7

Accordingto the social-ecological model, interactions between individuals and their surrounding social
and physical environment directly influence health-related behaviours and beliefs, promoting or
hindering overall health 2°3>43%5 Accordingly, various factors operating at multiple levels of the
socioecological model of health behaviour may contribute to childhood obesity 33182, and there is
evidence to supportthe notion that the apparent spread of obesity within socialnetworksisinfact
due to the shared environmentin which related individuals live ¢*7. Although Research Papers3to 5
provide objective information on this shared environment, there are innumerable waysin which it
may be experienced by, and exertitsinfluence upon, individuals.

Childhood and adolescence represent pivotal periods of development which may impact
behaviours during the remainder of the life trajectory 3848 Thus farthere has been limited formative
research to identify specificenvironmental factors that may be undermining efforts toimprove dietary
or PA behaviouramong children in Malta. Thus, | was motivated to ask: ‘What is the lived experience

of individuals living in this environment?’. In my research, | chose to focus on secondary school-aged
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children because thesewere likely to have sufficient ability to vocalize their experiences in a way that
illustrates theirinteractions with theirenvironment. The research papers presented in the previous
chapterssuggestthat there is a need for environmental interventions to promote healthy food habits
and PA patterns amongadolescents and younger children in Malta. Thisin turn requires insightinto
the context which shape such behaviours. This chapter explores the potential causes and
manifestations of the obesogenicenvironmentin Malta, and reports on contextual findings that
illustrate how this environment may influence individualbehaviours and thus contributes to childhood

obesity.
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Abstract

Malta has a high prevalence of childhood obesity, and understanding the factors influencing healthy
eating behaviour has become critical. Drawing on in-depth semi-structured interviews and focus
groups conducted in Malta, we explored child, parentand community stakeholder perspectives on
environmental drivers of Maltese children’s dietary behaviour. Between June and July 2014 we
conducted 10 focus groups with secondary schoolchildren (n=77), one focus group with parents (n=
10) and 69 interviews with 73 key stakeholders, including health professionals, academics,
governmentand food industry representatives. Data were analysed thematically, usingthe ANGELO
framework to structure emergentthemes. Our resultsindicatethat a sociocultural milieu that
encourages overconsumption of convenience food may be compoundingthe problem of childhood
obesity in Malta. In addition, an obesogenicfood environment characterised by easy access to foods
highin fat, sugar and salt existsin communities, secondary schools and in theirimmediate
surroundings. Food environments are key targets forinterventions to reduce obesity prevalence. This
study widens ourunderstanding of the broader environmental context within which children’s eating

habits develop, highlighting opportunities to support more healthful eating.

Introduction

The environments within which children liveand operate shape children and adolescents’ dietary
behaviourand nutrition-related ill-health >*3. Childhood obesity is recognised as aserious public
healthissue in Malta %114 and is likely related to high daily intake of soft drinks °6°°1%anda
preference for HFSS foods >2. Understanding the reasons for poor dietary behaviouramong Maltese
childrenand adolescents is thus critical, especially given the tendency of eating patternsto persistinto
adulthood 4%54° Food environments are likely to be particularlyimportant mediators of dietary
behaviourand hence, eventual risk of obesity >3:376571576613 Children in Malta are exposed to frequent
advertising of HFSS food on local television channels which may influence their dietary behaviour 3°2,
At the community level, greateravailability of stores selling fruit and vegetables may improve overall
dietary quality and potentially reduce odds of obesity °7¢°77, whereas a high density of fast food
restaurants and convenience stores has been associated with increased odds of obesity 191650,

In addition, two key settings for children are the school and the home. The home food
environment, family rules around eating, parental eating behaviour and parenting practices have been

shown to mediate children’s dietary behaviourand familial patterns of overweight *>4. The food
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environment within and around schools, where children spend a substantial portion of their
weekdays, has also beenidentified as a key setting for obesity prevention interventions 853, School
meals are not typically on offer at most Maltese schools, hence the majority of students consumea
packed lunchfromhome. These tend to consist of bread with ham, cheese and/orbutterfillings; or of
food highinfat, sugar and salt (HFSS foods), typically bought by schoolchildren (particularly boys) from
tuck shops 2°8. HFSS foods are sold in school tuck shops and canteens in spite of contractual
obligationstosell healthyitems thatadhere to nutritional criteria 23°, Until recently, there was also a
lack of formal monitoring of tuck shop sales, whereas street hawkers and othervendors selling HFSS
foods are oftenlocated in the immediate vicinity of schools 2¢°.

The recently updated ‘Healthy Eating and Physical Activity Policy’ (HEPA)—a school-based
policy whichis mandatory for state schools but voluntary forindependentand church schools —
acknowledges the importance of providing a supportive schoolenvironmentto encourage a healthy
lifestyle and promote healthy choices earlyoninlife 229332 |t provides strict nutrition criteriaaimed at
enhancingthe provision of food with high nutritional value and prohibiting HFSS food and drink from
beingsoldintuck shops, school canteens, vending machines and catering provided during special
eventsinorderto support healthier dietary habits. Since September 2015, formal, independent
monitoring of school adherence to these standards has been carried out on a regular basis. Such
nutrientand food-based standards have been shown to be effectiveand may playan importantrolein
promotingdietary health 325,

Qualitative research methods were employed to explore the range of stakeholder, parentand
children’sviews on barriers to, and enablers for, healthy nutrition and environmental factors that
influencechildren’s dietary behaviour. Understanding such factors providesrich, credible datato

inform approaches to childhood obesity prevention in Malta.

Methods

Semi-structured interviews

Semi-structured interviews were carried out with key stakeholder groups. A balance of sectors was
sought by purposely samplingindividuals with health or nutrition expertise, food industry
representatives and academics (Table 19), drawing from an established professional network of
contacts. These were supplemented through ‘snowball’ sampling to ensure adiverse range of
stakeholders. Potential interviewees were invited by email and provided with background information
on the study (Appendix 8). We anticipated thatinterviewees may access theiremail accounts

infrequently so we subsequently telephoned those who had not responded. Two versions of a topic

171



guide were developed as appropriate forindustry and non-industry stakeholders to enable key
guestionsto be asked whilst allowing free expression and flexibility to probe deeperinto responses
(Appendix 7). These mirrored one anotherto ensure core topics were investigated. DC also familiarised
himself with the portfolio of food or beverage products, and any published corporate social
responsibility policies, for each company in orderto tailor questions within the interview topicguides.
Interviews were carried out on a one-to-one basis (except for three combined interviews where more
than one stakeholder participated) by the lead author between May and July 2014. DC adopted a
neutral stance duringinterviewingto avoid creating a situation that may have inhibited or coloured
interviewee’s accounts. Interviews lasted around 60 minutes and were held in Maltese or English.
Interviewees were assured of anonymity and confidentiality, and signed a consent form priorto
interview (Appendix 8). With permission of respondents, interviews were recorded. Two re spondents
declined to be recorded, with notes being taken instead. Interviewing paralleled the analysis and

continued until theoretical saturation had been reached.

Focus groups

Focus groups (FGs) were carried out in ten state secondary schools across Mal ta. Data were collected
duringa one-day visit to each school between May and June 2014. While notintendedtobea
representative sample, groups were balanced forgender, level of independence, and socioeconomic
level of theirlocalityof residence. Children who had just started (i.e. 10-11 years), orwho were about
to finish (i.e. 14-15 years) their secondary school education were included in orderto obtain a
spectrum of experiences and abilityto vocalize opinions and views. Each focus group lasted
approximately 90 minutes and was conducted during school hoursin a classroom. Group size ranged
from six to ten participants (Table 20). The focus group topic guide mirrored the interview topicguide
and exploredinteractions between participants and theirenvironmentin relation to food behaviour
and physical activity (Appendix 7). However, this article focuses only on the emerginginteractions
between food and the environment. The following themes were broadly covered: participants’
perceptions of the home, school, and neighbourhood or community food environment; dietary
behaviour; and barriers orenablers of healthier eating habits. One focus group with ten parents of
secondary school children attending a church school was also organised. Recruiting parents from state
schools proved difficult, in spite of the authors’ flexibility with regards to location, date and time of the
focus group. Although notrepresentative, this group of parents provided importantinformation that

adds value to the study, and theirviews have been included.
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Data processing and analysis

Recordings were anonymised and transcribed verbatim by the lead authorto ensure consistency. Data
were analysed using principles of the ‘constant comparative method’ within the framework approach
81 followingthe systematicframework method outlined by Gale et al 2. DC led the analysis, reading a
random sample of transcripts several times before developing open codes. CK also read multiple
transcripts, compared interpretations of the data with DC, and reviewed the ongoing analysis.
Recurrentthemeswere coded and organised underindividual headings derived fromthe ANGELO
framework, and analysed thematically. Newly emerging themes were continually compared to the
coding framework and amended to ensure that they reflected the data, and the frameworkitself was
refined toaccommodate new themes. The organisation of data, includingillustrative quotes, under
these emergingthemes helpedto describe and elucidate the data, interconnections between the data,
and the generation of explanatory patterns. Extract codes adjacent to quotesindicate key informant
group (sector) or genderand age in the case of children. The London School of Hygiene & Tropical
Medicine Ethics Committee and the University of Malta Research Ethics Committee granted ethical

approval forthe study.

Results

Participant characteristics

A total of 69 interviews were conducted with 73key informants (Table 19). Perspectives from
governmentorregulatory agencies; food industry representatives; academics, health professionals,
non-governmental organizations (NGOs)and representatives of professional and grassroots advocacy

associationswere sought.

Sectors Interviewees
Academia/Education (researchinstitutions, faculty directors, heads of schools) 13
Government (ministries*, public health regulator, government agencies) 21
Health Professionals (paediatricians, GPs, physiotherapist, dietician) 5

Ind ustry (food orbeverage importers/manufacturers, fast food store managers, 17
restaurant owners)

NGOs (patients and consumer organizations, union re presentatives, urban 13

planners, Curia, alternative transport advocacy groups, journalist organizations)

Other (World Health Organization, independent consultants) 4

*including Ministry for Energy and Health, Ministry for Education and Employment, Ministry for Finance, Ministry for the Family and Social
Solidarity, Office of the Prime Minister, Ministry for Sustainable Development, the Environment and Climate Change, Ministry for Social
Dialogue, Consumer Affairs and Civil Liberties

Table 19. Sectors represented by key informants
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Seventy-seven children and ten parents participatedin eleven focus groups. There were approximately

equal numbers of boys and girlsin each age group (Table 20).

Age group (years) Male Female
10-12 18 17
14-15 21 21
18+ (parents) 4 6

Table 20. Focus group participants

Emergentthemesregarding physical, sociocultural, economicand political barriers to healthy eating

are illustratedinthe sections below using representative quotes.

Socio-cultural barriers

Socio-cultural factors referto the broader cultural context within which individuals live. Historical
influences and societal norms about nutrition may be responsible for shaping food preferences. In
particular, Maltese cuisine was heavily influenced by the food preferences of the British, leading to the
adoption of a diethighinrefined carbohydrates, meat, fats and salt 216. This was furtherreinforced by
the economicneed to cater for mostly British tourists following independence. As explained by a

cultural expert:

“[It] was a disaster. [We] were introduced to items with more fat and oils...this was
strengthened particularly atthe start of the budding tourism industry in the 60’s [which] was
mostly British... they introduced a sub-culture which is undoubtedly not Mediterranean... Go
to any supermarkets and you’dbe horrified by the variety and choice of butter and
margarines...that, to me, is a red flag.... They introduced canned fruit, when we have fresh
fruit thatdoesn’t need to be canned. They introduced sugarinstead of honey. They introdu ced
soft wheat bread instead of grano-duro bread... We scrapped goat’s milk —which has very low
cholesterol— becausethey didn’t like goat’s milk but preferred cow’s milk. Beef, which we did
notusually eat...we used to eat pork and goat and poultry... After the war a culture of canned
foods started spreading... [and]we changed our culinary values completely. So obviously we
paid the price.” [Academia]
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This nutrition transition was abetted by the subsidizing of certain food products highin fatand sugar

by the British colonial administration:

“If youlook back to a hundred years ago we had a very healthy diet, based a lot on the Arab
diet, funnily enough, with pulses and so on. It’s changed completely. We were, in my opinion,
partly ruined by the British... [who] pushed us to subsidise heavily: sugar, beef, tinned milk,
cheese, and tea. | mean...it was a classical British diet. And these were bulk-boughtand
subsidised. So you paid less foryoursugar, you paid less foryourtinned milk than you would
forfresh milk. So you had no chance.” [Academia]

In addition, the Maltese population’s experience of hungerand starvation, and memories of food
insecurity, during World War Il have shaped attitudes to food and body shape in Malta, where itis still

preferable forachildto be ‘chubby’ thanto risk being perceived as under-nourished due to thinness:

“I think it’s very cultural...thereis still impact from World War Il. That generation... suffered
extreme hunger and starvation during the war, or right afterwards. When suddenly things
started picking up in the late 50’s and 60’s, people went overboard... Certainly there was food
around, a greater variety of food started to be imported...so people wanted to have big
portions on their plate. It gave them a sense of security...of satisfaction...even the sense of
self-actualization [and] their offspring grew up with that attitude of [having] big portions on
the plate. Now this is still trickling over... grandparents in particular are very scared. They tend
to want to give the young children a lot of food to show their love...” [Academia]

Several othercultural traits around food intake emerged during this research, including a preference
for quantity over quality; an emphasis on the social aspects of eating over nutritional value of food;
and pleasure taken in demonstrating one’s hospitality and affection through providing food. Indeed,
these traits are so ingrained into popular culture that not offering food to guests would be considered
to be a breach of etiquette. Such values may lead to over-consumption in order not to waste food or

show disrespecttoone’s hosts:

“..in Maltait’s the portion that matters, ratherthan the quality... it’s a question of culture, a
matter of making your money last...I think the Maltese like to eat. It’s a priority forus. Food is
important, the Maltese lives to eat, ratherthan eating to live.” [NGO]

Changinglifestyles were proposed as determinants of dietary behaviour, with the rapid pace of

modern lifestyles and maternal employment highlighted as key barriers to healthy eating. A majority
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of respondents perceived that the search for convenience drives modern food choices, resultingina

growingreliance on processed or packaged food:

“Unfortunately I think that today’s lifestyle is so rushed, so stressful, that many people take
the easy way out...if both parents work they might not have time to cook at home, so what’s
the easiestthing to do? Purchase fast food on the way back home... So yes, unfortunately the
environmentdoes not help people to make healthy choices...” [Health Professional]

Eating out was portrayed as a family treat on weekends, special occasions and as a reward for
children’s good behaviour. Although industry stakeholders acknowledged the negative impact of HF
foods and drinks on health, they described that the supply of such optionsin restaurantswas a

response to custome rs’ taste prefe rences:

“..we reward children with fast food. We take them outto a fast food outlet. For many
families, that’s the weekend treat.” [Government]

“I think eating out is quite a treat. That’s the feeling that | get from my customers. And they
won’twantto think about nutrition when it’s a treat... And when you go out to eat, wherever
you go, you’re going to want full flavour.” [Industry]

“..we also havea softdrink culture... When you go to a restaurant, you’d see soft drinks on
the table...Unfortunately if you go to any child’s birthday party, it’s cake and soft drink [on
offer]. And if you offer children water instead they will always opt for soft drink. .. Yes, for kids
it’s just [about] taste.” [Industry]

Industry stakeholders commented about the difficulty of establishing a financially sustainable busin
offering healthierfood, blaming the Maltese population’s preference for sweet and carbohydrate -r

products for the lack of commercial success:

“People want sugar, with a vengeance, with a vengeance! | have been in the business for 20
years, and | have never seen people with such a craving, such a craving [sic]!...they absolutely
showed that government attempts at education have failed. So you see obese people with a
huge bag of sweets — ratherthan saying that they should stay away from sweets, they seem
to want more...first a milkshake, then pancake with ice cream and doughnuts, then take
away...” [Industry]

At the micro-level, family, peerand school authority’ perceptions and attitudes towards food may

influencechildren’s dietary behaviour. Grandparents may have arole in both encouraging over-
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consumption of food, and in promoting healthy eating by increasing availability and access to fruitand

vegetables:

“Nowadays... grandparents spoil [children] to show them their love. So parents try to be
carefuland encourage healthy eating, while grandparents do the opposite...” [Industry]

"She [grandmother] always puts too much on my plate. She’d ask me how much food | want
onmy plate, and then double the portion. Sometimes I’d be angry with [her] because I’d have
justeaten, my stomach would be full, and she’d try to give me more food...that sometimes
annoys me...I would be stuffed and she’d still insist that | eat everything on the plate..."

[Student, M, 11]

Physical barriers

Several aspects of the overall physicalenvironment were identified as barriers to healthy dietary
behaviour. Stakeholders described an unsupportive food environment that limits visibility of and
children’s access to healthy food while simultaneously enhancing exposure to unhealthy food. For
example, advertising techniques employed by fast food corporations to shape food preferences and
encourage consumption of HFSS food by children - such as offering free promotional toys, portion size

upgrades ( Figure 15) or use of cartoon charactersin adverts - were criticised by stakeholders:

“..youmay think we are buying things of ourown free will but we’re being seriously nudged
into buying ...and marketing has a lot to do with it. Case in point: go and look at bill boards
associated with the World Cup atthe moment. Not only do you get a Big Mac, you get a
Grand Mac... encouraging people to eat more of stuff which might not be that good for
them.” [Academia]

Quick-service restaurants have becomeanintegral feature of the Maltese landscape:
“I enjoy seeing my child eat, but | tell my child to eat healthy food and whatever. But
sometimes...once a week she wants to eat at McDonalds. When we were young, for

example, we didn’t have all these fast food outlets, it was easier [to avoid fast food].”
[Parent]
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Figure 15. Roadside Coca-Cola billboard: World Cup promotions/gifts

Credits: author

One food item which was repeatedly mentioned during focus groups and interviews was the ‘pastizz’.
This populartraditional savoury pastry, consisting of filo pastry with aricotta or mushy peafilling, is
typically soldin confectionery stores and fast food take -away outlets (‘pastizzerias’). Throughout this
study, the term ‘pastizzerias’ was used as an umbrellaterm referringtofood outlets selling cheap,
take-away unhealthy food. The number of pastizzerias and confectionery stores in Malta has increased
rapidly overthe past decade 25, reflecting high demand forthe cheap, convenient food products sold

at such outlets:

“..sometimes you’d find two or three pastizzerias next to each other. | imagine thatif they’re
still ongoing, they must be successful.” [Government]

In addition to fastfood stores and restaurants, mobilevendors emerged as anotheraspect of the
community food environmentin Malta. Two types of vendors that typically follow fixed routes with
temporary stopsin different neighbourhoods were frequently discussed: the fruitand vegetable (F&V)
hawkerand the doughnut hawker. F&V vendors represent positive features of the overallcommunity

food environment, as they enhance access to fresh produce (Figure 16).
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Figure 16. Fruit and vegetable hawker
Credits: author

Childrendid notreportany personal interaction with F&V hawkers. On the otherhand, several
childrenreported being directly targeted by doughnut vendors who oftenincluded stops at sites
popularamongst children —including schools —alongtheirroutes, establishing personal relationships

with youngconsumers:

“In my experience it’s these vans [hawkers] which are influencing us. | mean, you don’t find
doughnutsinmany shops... so thesevans sort of oblige you [to buy]... otherwise you wouldn’t
gooutofyourway to buy doughnuts...” [Student, F, 11]

“Yes they [doughnut hawkers] used to come next to the wall and sell to us... during break. He
used to stop by the gate, we'd tell him what we'd like, and he'd throw us the stuff overthe
gate... You'dsee almost the entire schooleating doughnuts.” [Student, M, 14]

Doughnut hawkersand ice cream trucks featured particularly prominently in stakeholders’
descriptions of the food environment outside of schools. Parents commented onthe apparent
inconsistency of healthy food policies within school walls that are undermined by vendors selling

unhealthy foods just outside the school gates:

“Well, forexample for a while, the doughnut hawker used to come around [the school]. And it
was tempting...my daughter would go out of schoolto buy a doughnut, before coming for
lunch. That’s notgood.” [Parent]
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Stakeholders observed that offerings on children’s menus tend to be fried foods highin fat, partlyin

response to demand from young customers who do not like vegetables:

“Il would go so farto say that we take it for granted that children do not like vegetables —look
at children’s menus in restaurants, and you’llsee what rubbish thereis.” [Industry]

Unsurprisingly, food manufacturers, food importers and restaurateurs stated that their ability to
generate sales primarily determines their decision-making around whetherto stock a particular
product. Even as they acknowledged that whatis beneficial for businessis not necessarily good for
individual health, they commented on the difficulty of importing or offering a wider choice of healthier
products, in part due to Malta’s small size and limited demand for such foods. Malta’s dependence on
food imports was highlighted as yet another negative factor influencing the consumer food
environmentsince the local food industry is constrained to a great extent by external, corporate

decisions made elsewhere:

“The truth is that whatis bad for you tastes good and what s good foryou tastes bad...!
cannoteliminate my fried [meals] and offer just grilled [meals] because I’d have to close down
the business. So even if you’reimporting, you have a shelf-life...if a product doesn’t sell, you
don’t [import]it... as a business strategy on its own, you won’t survive [by importing healthy
productsonly].” [Industry]

All stakeholders highlighted the importance of having asupportive food environment within the school
to complement nutrition education and health promotion efforts. One positive finding across schools
was thatvending machines did not dispense soft drinks or other sugar-sweetened beverages (SSBs),
with only water, flavoured waterorjuices beingavailable for sale. However, students reported that
despite nutrition education, tuck shops and canteens in most secondary state schools —some of which
are operated on contract independently of the school, or which are a source of income forthe school —
offera wide variety of unhealthy food and beverages. They speculated that healthier food items are
not popularamongst students, and that tuck shop or canteen managers are unwilling to stock food
items with low turnover. Students expressed confusion at being exposed to a food environmentinside
and around their school which contrasts starkly with the messages being passed on by nutrition

educators:
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Student: We do have people telling us whatis good foryou, butthen when you go to the tuck
shop —this is whatldon’tunderstand —and then find all these doughnuts, ice creams...
Student: It’s like the schoolis trying to set one up to be tempted. [Students, M, 14]

“l used to eat much more healthily in primary school. Now, because of junk food in the
[secondary] school, | don’t eat as healthily as | used to. There’s no consistency...if there’s
something in schooltelling you to eat vegetables, there’s anothertelling you ‘No, don’t eat
vegetables, eat something fattening instead.”” [Student, F, 11]

“What | don’tlike... is that we’d be talking about healthy eating at school...then as soon as we
goout of schoolwe’d see the doughnut guy, the pastizziguy...right outside the school gates.
Soon one handyou’retalking about and emphasising theimportance of healthy eating, on
the other hand you’llsee pastizzi, or the ice cream van right outside. Oryou’d see teachers
with pastizziin their hands...” [Student, F, 11]

The impact of the home food environmenton diet was also explored. Parents were generally aware of
the principles of ‘healthy eating’, yet they reported adopting a pragmaticapproach to feeding their
childrenin orderto balance the often conflicting demands of lifestyle, children’s requests for

unhealthy food, and good nutrition:

“IMy daughter] has to have one Cadbury a day after lunch. If | don’t buy her this
Cadbury....!111Such a fuss. She wants it. And if she finds the place where | hide them, they’d
disappear. She loves them...” [Parent]

Political barriers

Thisrefersto national orregional policies and regulations around food provision and media
advertising atthe macro-level, as well asinformal family rules around eating or school food policies at
the micro-level. Atanational level, Maltese authorities have little control overthe nutritional value of
imported foods. Malta’s lack of autonomy in this regard was presented as a potential barriertoa
healthy population diet, since populardemand for HFSS foods is likely to influence the type and
quantity of such food imported to Malta. Similarly, legally binding regulations to minimise children’s
exposure to advertising of unhealthy food to children on television oronline are lacking in Malta. This

was identified as a lacunathat may needto be addressed:

“Today with cable and satellite television and internet, kids are being bombarded by alltypes
of messages... guidelines will always remain guidelines. If you do not respect guidelines there
is very little we can do... there needs to be a definite framework which guides broadcasters
into what can be done and what shouldn’t be done, especially in children’s programs... There
is the Audio-Visual Media Services Directive [EU directive] which hints at this, and encourages
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— that’s the word — encourages stations not to broadcast these types of advertising or
commercial communications, but I think we’re still a long way off from having a harmonised
framework across the EU for these kinds of adverts.” [NGO]

Views on the political dimension of the school food environment and the implementation of the
Healthy Eating Lifestyle Plan (HELP) policy document, which outlines guidelines for creatinga
supportive environment conducive to healthy eating and physical activity in schools were mixed.
Studentsin particular claimed thatitsimplementation and enforcementin secondary school was lax

comparedto primary school, representing a barrier to healthy eating at school:

“There was supposed to be a healthy food policy at school, but they neverimplemented
it...because they wouldn’t have managed to keep the business going, there aren’t any
students here who like eating that type of food.” [Student, M, 14]

Multiple respondents suggested that the non-binding nature of the HELP guidelines was a barrierto
the creation of a healthy school food environment, since token efforts were being made to appearto
adhere to guidelinesin certain schools whilst simultaneously providing HFSS food in tuck shops and
canteens. Representatives of academiain particularexpressed frustration at the seeming dissonance
between whatistaughtinschool curriculaand actual practices, suggesting thatthe income fromsales
of HFSSfoodsiis prioritized over health considerations. Additionally, unexpected adverse effects of
implementing HELP policy were highlighted, such asthe emergence of ablack market withinthe
studentbody to cater for demand that could no longer be satisfied through official school food

sources:

“We don’t have any controlover what s provided at home, but if you provide unhealthy food
at school...it goes against allthat we teach. Who monitors tuck shops? Tuck shop owners are
bound by contractto provide healthy food. Strictly speaking they can be fined...Enforcement is
all. And there’s not enough of it...There are even tuck shops selling unhealthy food ‘under the
counter’ [illicitly], with nothing unhealthy on display. Don’t forget that the tuck shop is very
goodincome forthe school... And the more junk s sold, the higher the profits. The problem is
thatin schools which adhered strictly to the HELP guidelines, a black market was created.
Students buying three large bottles of Coca Cola, placing them in their lockers, and selling
disposable cups of Coke for€1 a cup. And if you’rereally the kind of person who can’tdo
without yourdaily dose of Coca Cola...you’d buy it.” [Government]

Ultimately, the Head of School was described as having akey role inthe implementation of HELP

guidelines and overallschool food environment. Head teachers have the potential to influence the
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entire school community including students, parents and staff, hence theirattitude towards school

food policies may hinderorimprove the overallschool food environment:

“A lot depends on the Head of School— a lot! —and whether he or she takes [the HELP
guidelines] on board or not. And then the Head influences teachers, the teachers influence
parents, but the Head influences parents directly as well.” [Academia]

A separate initiative frequently mentioned by students was the School Fruit Scheme, introducedin
Maltese primary schoolsin 2009/2010. This was described in positiveterms by secondary school
students, particularly by younger children who would have become used to receiving pots of fresh
fruitor vegetables on aweekly basis throughout their years attending primary school. The scheme was
credited with shapingtheirfood preferences through repeated exposure, with several children stating

that they would look favourably uponits extension into secondary school:

“In primary schoolthey used to give us containers with fruit or vegetables. Now, since we’ve
grown up a bit, they don’t anymore. | wish they could continue giving us bowls now, in
secondary school.” [Student, F, 11]

Olderchildren who might have only heard about the scheme also expressed aninterest, indicating

disappointmentatthe factthat itis onlyimplementedin primary schools:

“These things shouldn't be just foryoung children! They should be available even to children
ourage.” [Student, M, 14]

Rules and regulations enforced within the home are also crucial forthe development of young
children’s dietary behaviours, which are subsequently carried on into adolescence and adulthood.
They alsoimpact the perceptions of adolescents regarding healthy and unhealthy foods. Asone

stakeholder pointed out:

“Once a child has gotinto the habit of bad eating and over-eating, the child will grow with
this attitude, and it’s...it’s very difficult to get a person to reverse bad habits. Bad habits die
hard. So | think it’s mostly about habits: parents’ habits and children’s habits.” [Government]

Children also described eating patterns and practices outside of the school environment thatseemto
augmenttheirfood intake. One particularly recurrentemergent theme was the commonly observed

practice of parents whoinsistthatall food on a plate should be eaten, evenif portions were large. This
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adds credence to grandparents’ attitudes towards food described earlier. Stakeholders proposed that
such attitudes have been passed on from post-war generations (i.e. grandparents) who had

experienced hunger:

“...we havegrown upin a culture where parents almosttry to stuff food down yourthroat. In
fact, | think it’'s common that children are warned not to leave the table unless they have
eaten everything. That came from our past, from the poverty we came from... [People] want
to be replete at every meal.” [Industry]

This was confirmed by several children who related personal experiences of being encouraged to eat
until nofood remained ontheir plate in spite of expressing reluctance to continue eating, occasionally
withthe implicitthreat of beingdisciplined if they did not do so. They expressed mixed feelings about

such rulesimposed by their caregivers, linkingthem to a greater risk of becoming overweight:

“My mother wants me to eat the entire plate, even if it’s really big. And | often tell her that|
don’t want my stomach to grow bigger, because | don’t want to grow fatter.” [Student, F, 11]

Student: My motherinsists that | eat everything even if | have a big plate. So I’d eat it even if |
already feel full. She’d force me to eat it. My father would punish me [if | don’t].

Focus group leader: How do you feel aboutthat?

Student:ldon’tlike it, | feel unwell. I’d be full and I’d have to keep on eating and eating...and
evenif | tell herl can’t eatany more she’d insist “One last bite!”, over and over again.
[Student, M, 11]

“..1 feel full quickly, and my mother gives me quite a big portion of food ... usually [she] tells
me to eateverything thatis on my plate, even if | don’t like it.” [Student, M, 11]

Olderchildrenrevealed more freedomregarding the amount of food they are obliged to eat during
meals, butyoung children described not being allowed to drink liquids duringameal due to a parental
belief that this would adversely impacttheirchild’sfood intake, which in turn may contribute to

overconsumption of food by children:

“My mothertells me not to drink during a meal — | have to drink after eating. Because
otherwise l’d get bloated with water. And she would punish me [for not eating everything on
the plate].” [Student, M, 11]
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Economic barriers

The economicdimension encompasses factors such asincome and socioeconomicstatus at the micro
level, and the broadereconomicclimate atthe macro-level. The Maltese were depicted as being
sensitivetofood prices, suggesting thatlevels of fish, fruitand vegetable consumption in particular
remain low in part due to a perceptionthatfresh produce is expensive. In spite of growing awareness
of the link between food and long-term health, people may not be able to afford the healthier

versions of certain food products:

“Unfortunately, healthy food is apparently more expensive than unhealthy food, so whoever is
notdoing well financially will not see the point of purchasing healthy food when his or her
finances are limited. Health to them is not a priority, especially long-term health.” [Health
Professional]

Potential reasons why fruit and vegetables (F&V) are perceived to be expensive were proposed by
agricultural experts. Theseincluded the inherent nature of fresh products which expire more quickly

than processedfoods, as well as complex internationaland local agreements and policies between

suppliers and distributors that favour higher F&V prices:

“I find it easy to believe that F&V are more expensive, because these are fresh. That means
that there’s an added cost, which is the cold chain...and perishability... The Common
Agricultural Policy is definitely the main tool that can determine [supply and prices]. Not the
onlyone, because unfortunately there are also downstream contractual relationships
between supermarkets and Farmer’s Cooperatives [that determine prices]. Experience shows
thatin every country... the bulk of the contractualstrength lies in the supermarkets’ hands...
In the case of fruit and vegetables in general, overall negotiations between Europe and the
World Trade Organization have moreimpact on prices than individual subsidies... It’s certainly
difficult for prices to decrease without having a significantimpact on the income and survival
of farmers in Europe, and a reliance on third countries with the accompanying issues of food

security.” [Government]

Economicconsiderations also operate within the school setting. Some students highlighted how access
to excessiveamounts of money may lead to needless purchase of food that they would not otherwise

have bought from tuck shops at school:

"...their parents give them too much money, and the children wouldn’t know what to do with
it sothey go to thetuck shop to buy things. | only take 50 cents with me to schoolin case |
need to buy a bottle of water. Not more, or else I’d spend it on other things." [Student, M, 11]
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Discussion

This qualitative study investigated environmental barriers to children’s and adolescents’ healthy
dietary behaviourin Malta using a wide range of stakeholder perspectives. Participants highlighted
numerous environmental contextual factors at multiple levels may encourage poordietary behaviour,
set withinabroad sociocultural milieu that promotes over-consumption of food. Overall, the themes
emerging fromthis study were similarto those found in urban areas in similarstudies 4>, OQur
findings contributeto a socio-ecological model of the food environmentin Malta, illustrating the need
for multi-level obesity prevention interventions across several dimensions of the environment °°1,

Mothersand grandparents emerged as key food gatekeepersin Malta. There is extensive
evidence of the impact of caregivers on children’s food choices and long-term dietary behaviours.
Caregiverssetrules, provide information and modelling behaviours, and determine the accessibility
and type of foods and beverages (F&B) available in the home 8°¢7%%8 Children’s physiological satiety
cues may be systematically overridden by expectations that all food on the plate should be eatenand
food waste avoided. Several studies have shown that having fruits and vegetables in visible locations
within easy reach at home is positively associated with their consumption #885>° Parents also have
some influence overwhatis eaten outside the home, particularly in Maltawhere school lunches are
typically prepared by parents. In addition, the amount of pocket money given to older children and
adolescents may alsoimpact theirfood purchasing behaviour outside of the home. Grandparents also
playa keyrolein bringingup youngchildrenin Malta, yetfew studies have explored their contribution
to children’s dietary behaviour %0661 Qur findings suggest that grandparents have animportantrolein
mediating both positive and negative food behaviours of their grandchildren in Malta. Grandparents’
viewsthatthe overweight child is a healthy child, and that theiraffection can best be demonstrated by
providing abundantfood, may be contributingto obesityin Malta. Thus, educational courses aimed at
both grandparents and parents to correct inappropriate feeding practices may be important
components of multi-strategy interventions to prevent obesity.

Stakeholders overwhelmingly indicated that schools should be settings where healthful eating
behaviouristhe norm, and hence targeted forintervention 48%°°1, Currently, the reported easy access
to and high availability of unhealthy food within and outside of schools and in residential
neighbourhoods directly conflicts with the goals of nutrition education, and is a cause for concern *8,
Regrettably, our findings suggest that Maltese secondary schoolchildren have easy access to HFSS
snack foods within and around most state secondary schools, echoing findings of a 2011 report by the
National Audit Office 2%°. Research has shown that close proximity to fast-food outlets and high density

of stores selling fast-food in home or school neighbourhoods increase the likelihood of food
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purchasing from such outlets by adolescents *°°. The perishability of healthy food itemsis likely tobe a
key barrierto stocking and selling such foods by tuck shops and school canteens 2. Issues such as low
perceived demand, inadequate equipment orinfrastructure for storage and reluctance torisk financial
losses on unsold items may be justa few of the reasons why most adolescents typically reported that
salads and wraps become progressively less available as the school year progressed. Incentives to
encourage tuck shop and school canteen ownerstoinvestin appropriate storage equipment may be
importantdrivers of change. Furthermore, the school tuck shop or canteen may be an important
source of additional incomefor certain schools. This may lead to a lack of enforcement of school
nutrition standards that may negatively impactincome. However, some progress was noted. Formal
monitoring of food and beverage items sold through school tuck shops was established and the HELP
guidelines made mandatory in all state schools, starting from September 2014. Although no direct
observations of the school food environment were carried outin this study, participating stude nts
described theirbeverage choices at school as being limited to bottled water, flavoured waterand
juicessoldinvending machines or school food outlets. Soft drinks and other SSBs were not available
within school premises. Additionally, anew compulsory subject (Physical Health Education) comprising
elements of Physical Education and Home Economics was introduced to all primary - and secondary-
school students on a compulsory basisin 2015 22°. Thisis expected toimprove nutritional knowledge
among all students across all schools. Despite these positive developments, more remains to be done.
The provision of free drinking waterto students has been associated with areductionin the risk of
developing overweight #8453 yet currently drinking water availability appears to be limited to bottles
invending machines. None of the children participatingin focus groups reported having water
fountains attheirschool. Furthermore, action to prevent the emergence of ‘black markets’ within
schools should be considered.

Effortsto improve the food environment at the home neighbourhood level and around
schools are also required. Children are being directly targeted by mobile vendors selling doughnuts,
ice cream and packaged snacks outside the school gate. Thusthere remains aneedtoaddress the
fiscal priorities of food vendors around schools and the inherently divergent goals of business owners
and publichealth professionals when designing community interventions ¢4, The rapid proliferation of
fastfood outletsinrecentdecades 2'® and the increasing popularity of eating out >2 have augmented
children’s daily exposure to HFSS foods and beverages. Urban planning measures such as zoning laws
to prevent construction of new fast food outlets around schools, or changing the function of existing
food outletsinsuch zones, may reduce theirdensityinthe longterm. Additionally, observations of
food pricesin grocery storesin Malta suggestthatthe price of certain healthy versions of food items

are indeed more expensive than theirregular, less nutritious alternatives (e.g. wholemeal bread

187



compared to white bread), confirming the existence of economic barriers to healthy eating [see
Research Paper4]. The same study also identified a positive significant association between the
density of confectionery storesinalocality and the prevalence of overweight among childrenin that
locality. There isagrowing body of literature that store-based interventions combining multiple
strategies (e.g. point-of-purchase information, pricing modification, changes to advertising, placement
and promotion) mayincrease both the supply and demand for healthy food and positively impact
childhood obesity and dietary behaviours 63665, Work can also be carried out with restaurant chefs to
reduce the fat, sugar and salt content of restaurant meals; remove HFSS food from children’s menus;
and reduce portion sizes where possible. The creation of a ‘healthy restaurant’ scheme approved by
publichealth authorities and activelypromoted during health promotion efforts may be one such
avenue forexploration.

Publichealth efforts should be targeted at working with the food industry to discourage
imports of unhealthy foods, particularly when healthier options are available. Thisin turn may require
fiscal mechanismstoincrease the price of unhealthy food and subsidise healthy products, as well as
publichealth engagementininternational trade negotiationsin orderto push for healthierglobal food
systems. There isanascent debate around the feasibility of introducing taxation of HFSS F&Bin Malta
80 in part fuelled by encouraging preliminary reports of reductions in the sale of taxed beverages
following the imposition of an excise tax on SSBsin Mexico ®¢. Malta’s high rate of softdrink
consumption by children warrants further serious consideration of such fiscal measures. Additionally,
the media exertgreatinfluence overchildren'sand adolescents’ food decisions *#9, Studies have
consistently shown a positive association between television viewing and childhood obesity 463,
Research on television advertisingonlocal channelsindicated a high proportion of adverts promoting
HFSS food throughout the day, including family-oriented programmes popular with children that
extend beyond the 9pm watershed 3>2,

Stakeholders were asked about potential facilitators of healthy eating. Almost all health
professional, academicand non-governmental organization representatives expressed support for
systemic, environmental interventions toimprove dietary outcomes. Some suggestions are already
beingimplemented, including elevating HELP guidelines to the level of legislation, enforcement of
existing school food policies and precluding mobile vendors from the immediate vicinity of schools.
Others, such as revising urban planningrulestorestrict licensing of new food outlets in the vicinity of
schools; introducing colour-coded food labels; and restriction of HFSS food advertising to children on
television during watershed hours, are actively being considered. They also emphasised the need for
more effectivetargeting of nutrition education efforts at parents and greaterfocus on nutritionin the
school curriculum. Government stakeholders were less articulate about the likely need for more
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stringentlegislation to supportahealthy food environment, citing the complexmulti-factorial
aetiology of obesity and the difficulties of reaching a balance between industry needs and public
healthinterventions as limiting factors. With few exceptions, food industry stakeholders disagreed
with any regulation, recommending that obesity preventioninitiatives should focus solely on
enhancing delivery of nutrition-related knowledge to parents and children. However, they
distinguished between the intra-schoolenvironment and the food environment outside of school,
suggestingthatimplementation of strict school food policies may be warranted and that mobile food
vendors should not be allowed near schools. All adult stakeholders looked favourably uponincreasing
monitoring and surveillance of tuck shops and school canteens and enforcement of contracts that
specify the provision of nutritious foods and the elimination of HFSSfood. Ensuring adequate school
income would also minimise the risk of budget-starved head teachers turninga blind eye to the sale of
lucrative HFSS foods within school premises 77667668 Children demonstrated enthusiasm about
receiving more nutrition education, butlooked I ess favourably uponimplementation of strict school
food policies unlessthesewere appliedinall schools, creating a ‘level playing field'. Several students
recommended introducing greatervariety of healthyfood options such as fruit, vegetables, salads and
yogurtsto school canteens and tuck shops, with HFSS being sold on an infrequent, occasional basis as
atreat. Theyalso suggested enhancing the quality and taste of perishable healthy products currently
soldinschools (e.g. salads and wraps), claiming that they had limited appealto children as they do not
taste good. Lastly, some students suggested expanding the School Fruit Scheme 27°to secondary

schools as a way of maintaining exposureto fruitand vegetables beyond primary school.

Strengths and Limitations
There are some limitations to this study. Our sample of parents was small (n=10), and the views of

childrenyoungerthantenyears of age were not examined. Information on participant health or
weight status was not collected, although this may have animpact on attitudes towards food and
dietary behaviouringeneral. No direct observation of children’s actual eating behaviours or of the
school food environment were made. However, adolescents having a wide range so cioeconomic
backgrounds participatedinfocus groups, and a large number of experts from different sectors
contributed to the study. Interviews and focus groups were conducted in familiarlocations that
potentiallyimproved the comfort of participants; adolescents were encouraged to contribute to the
focus group discussioninanon-dominant manner, allowing everybody a chance to speak. Interactions
between students enhanced engagement and encouraged sharing of their experiences of their

neighbourhood and school food environments. The frequency and consistency of recurringthemes
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from multiple independent sources suggests that theoretical saturation was achieved and that the

barriersidentified are important.

Conclusions
Recognition of barriers to healthy eatingand understanding the ways in which interactions between

multiple levels of the food environment may influence food behaviours are essential toimproving
population diet. By applying asocio-ecological approach, this study contributes to the developme nt of
obesity-prevention strategies aimed at promoting healthy eating and reducing obesity among children

in Malta.

End of Research Paper 6
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Abstract

Malta has a high prevalence of childhood obesity and physical inactivity. Itis likely that environmental
factors influence physical activitybehaviour within alocal context. Drawing onin-depth semi-
structuredinterviews and focus group, we explored child, parentand key informant perspectives on
environmental influences on Maltese children’s physical activity levels. Between May and July 2014
we conducted 10 focus groups with children (n=77), 1 focus group with parents (n=10) and 69
interviews (n=73) with key actors who are active in sectors and areas that may influence the
environmentin Malta. Data was analysed thematically, using the ANGELO framework to structure
emergentthemes. Ourresults suggest that stakeholders perceive Maltato be excessively urbanized,
characterised by excessive trafficand inadequate access to publicopen spaces where children can play
unsupervised. Asocio-cultural context that discourages active transport also limits physical activity
among children. This study widens our understanding of the broader environmental context within
which children’s physical activitytakes place, a crucial first step towards developing interventions

aimed at addressing the multiple environments within which children live and play.

Introduction

Childhood obesity 10104195 gnd physically inactivity in Malta 2'° are of critical concern. The physical and
mental health benefits of engagingin regular physical activity (PA), especiallyin childhood, are
unequivocal 6%°%73 However, levels of PA among Maltese children are generally low. Pre-school and
primary school children engage in minimal PA 674675 and only 39% and 10% of ten to elevenyear-old
boys and girls respectively meetthe World Health Organization’s (WHO) daily PA recommendations
210211 Adolescence is a particularly influential period of human development where PA typically
declines ®’%77; thisisalso the case for Malta, where the proportion of physically active children
decreased substantially from 21% and 28% of 11 year-old girls and boys respectively, to just 9% and
16% of 15 year-old girls and boys *°°. Instead, children —particularly obese children - report engaging
inincreasingly sedentary behaviour 96-°7:100.210,

Evidence suggests that the environments within which children live and play impact their
behaviour, including personal intention to engage in PA 13678 Children are not fullyindependent and
are influenced by theirenvironmental constraints to a greater extent than adults '°3. The socio-
ecological model proposes that such behaviourarises from complexinteractions between individuals
and the sum of theirphysical, social, political and economicenvironments 2°¢7°, Altering human

behaviourwithinan environmentthat does not support healthy choicesis difficult to achieve and
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sustain 38. Although the Maltese government has made political commitments to improve physical
activity among children 228328680 80 332 3 recent study of the ‘obesogenic’ environment 2°in Malta
concluded that many environment factors, such as an overwhelming reliance on vehiculartransport
and limited infrastructure for PA, favour a sedentary, physically inactive lifestyle 6. Furthermore, local
research has identified excessive homework, lack of transport options, lack of space at home and
excessive use of technology as barriersto PA among children 68,

The aim of this study was to qualitatively examine stakeholders’ perceptions of environmental
barriersto children’s PA. Understanding barriers to, and enablers of, structured and unstructured PA
couldinformrelevant policy and aid in the development and implementatio n of environmental

strategiesto promote PA throughout life.

Methods

Semi-structured interviews

Semi-structuredinterviews were carried out with key stakeholder groups. A balance of sectors was
sought by purposely samplingindividuals with health or nutrition expertise, urban environment and/or
transport expertise, food industry representatives and academics ( Table 21), drawing from an
established professional network of contacts. These were supplemented through ‘snowball’ sampling
to ensure a diverse range of stakeholders. Potential interviewees were invited by email and provided
with background information on the study (Appendix 8). We anticipated thatinterviewees may access
theiremail accountsinfrequently so we subsequently telephoned those who had notresponded. A
topicguide was developed to enable key questions to be asked whilst allowing free expression and
flexibility to probe deeperinto responses (Appendix 7). Interviews were carried out on a one-to-one
basis (except forthree combined interviews where more than one stakeholder participated) by the
lead author between May and July 2014. DC adopted a neutral stance duringinterviewingto avoid
creatinga situation that may have inhibited or coloured interviewee’s accounts. Interviews lasted
around 60 minutes and were held in Maltese or English. Interviewees were assured of anonymity and
confidentiality, and signed a consent form priortointerview (Appendix 8). With permission of
respondents, interviews wererecorded. Two respondents declined to be recorded, with notes being
takeninstead. Interviewing paralleled the analysis and continued untiltheoretical saturation had been

reached.
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Focus groups

Focus groups (FGs) were carried outin ten state secondary schools across Malta. Data were collected
duringa one-day visitto each school between May and June 2014. While notintendedtobe a
representative sample, groups were balanced for gender, age, and socioeconomiclevel of their locality
of residence. Children who had just started (i.e. 10-11years), or who were about to finish (i.e. 14-15
years) theirsecondary school education were included in orderto obtain aspectrum of experiences
and ability tovocalize opinions and views. Each focus group lasted approximately 90 minutes and was
conducted during school hoursina classroom. Group size ranged from six to ten participants ( Table
22). The focus group topicguide mirrored the interviewtopicguide and explored interactions between
participantsand theirenvironmentin relation to food behaviourand physical activity (Appendix 7).
However, this article focuses only on the emerginginteractions between PA behaviourand the
environment. The following themes were broadly covered: participants’ perceptions of the home,
school, and neighbourhood or community food environmentin relation to PA; transport and mobility;
safety concerns; and barriers or enablers of PA. One focus group with ten parents of secondary school
children attending a church school was also organised. Recruiting parents from state schools proved
difficult, in spite of the authors’ flexibility with regards to location, date and time of the focus group.
Although not representative, this group of parents provided importantinformation thatadds value to

the study, and theirviews have beenincluded.

Data processing and analysis

Recordings were anonymised and transcribed verbatim by the lead authorto ensure consistency. Data
were analysed using principles of the ‘constant comparative method’ within the framework approach
81 followingthe systematicframework method outlined by Gale et al 8. DC led the analysis, readinga
random sample of transcripts several times before developing open codes. CK also read multiple
transcripts, compared interpretations of the datawith DC, and reviewed the ongoing analysis.
Recurrentthemes were coded and organised underindividual headings derived from the ANGELO
framework 2°, and analysed thematically. Newly emerging themes were continuallycompared to the
coding framework and amended to ensure that they reflected the data, and the framework itself was
refined toaccommodate new themes. The organisation of data, includingillustrative quotes, under
these emergingthemes helped to describe and elucidate the data, interconnections between the data,
and the generation of explanatory patterns. Extract codes adjacent to quotesindicate key informant

group (sector) or genderand age inthe case of children.
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The London School of Hygiene & Tropical Medicine Ethics Committee and the University of Malta

Research Ethics Committee granted ethicalapproval forthe study.

Results

Participant characteristics

A total of 69 interviews were conducted with 73key informants ( Table 21). Perspectives from
governmentorregulatory agencies; food industry representatives; academics, health professionals,
non-governmental organizations (NGOs)and representatives of professional and grassroots advocacy

associationswere sought.

Sectors Interviewees
Academia/Education (researchinstitutions, faculty directors, heads of s chools) 13
Government (ministries*, public health regulator, government agencies) 21
Health Professionals (paediatricians, GPs, physiotherapist, dietician) 5
Ind ustry (food orbeverage importers/manufacturers, fast food store managers, 17

restaurant owners)
NGOs (patients and consumer organizations, union re presentatives, urban planners,

13

Curia, alternative transport advocacy groups, journalist organizations)

Other (World Health Organization, independent consultants) 4

*including Ministry for Energy and Health, Ministry for Education and Employment, Ministry for Finance, Ministry for the Family and Social
Solidarity, Office of the Prime Minister, Ministry for Sustainable Development, the Environmentand Climate Change, Ministry for Social
Dialogue, Consumer Affairs and Civil Liberties

Table 21. Sectors represented by key informants

Moreover, 77 children and ten parents participatedin 11 focus groups. There were approximately

equal numbers of boys and girlsin each age group (Table 22).

Age group (years) Male Female
10-12 18 17
14-15 21 21
18+ (parents) 4 6

Table 22. Focus group participants

Emergentthemesregarding physical, sociocultural, economicand political barriers to healthy eating are

illustratedin the sections below using representative quotes.
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Physical environment

Neighbourhood

Several aspects of the built or physical environment were identified as barriers to children’s PA. The
changingurban landscape, urbanization and increasing vehicular trafficwere the most frequently
mentioned obstacles. Although fears over road safety emerged as the primary cause for this parental
behaviouramongyounger children, children of all ages also commented on a general lack of space

where to play:

“My motherdoesn’t let me play in the road becauseit’s not safe. She doesn’t like it. She...
doesn’tlet me walk around on my own...because I’'m still young. | think it’s a bit silly —[but]
there are many cars around, and streets with no pavements.” [Student, M, 11]

In densely populated, land-scarce Malta, space is at a premium, as highlighted by stakeholders who
reported that relativelyfew children have access to gardens or backyards where they can play safely.
In addition, the redevelopment of localities’ open spaces into private enclosures (e.g. football pitches,
Figure 17) owned by for-profit enterprises that charge a fee foraccess has furtherreduced

opportunitiesto be active:

“Any open space...is being closed off, revamped as a five-aside [football pitch], and rented
outto earn some money. So children have nowhereto play ballin. It’s an obscenity...Where
can oneplay, it’s so full of traffic? Children can’t afford to rent out a ground. We need to give
children the opportunity to play.” [NGO]

b o L T
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Figure 17. Small enclosed football pitch within a public open space
Credits: author

197



Children were asked to comment more specifically about physical environmental barriers to being
active withintheir neighbourhoods orlocalities. Traffic, the absence of adequate facilities, and
neglected orvandalized playgrounds wereidentified as major deterrents to PA. Without any

prompting, students linked these restrictions to sedentary behaviourand childhood obesity:

“We don’t meet often anymore, because that’s where we used to meet. Now | spend more
time at home playing on the computer... Since we can’t play in the [football] ground, the only
thing we have to do at homeis homework, so whatelse can we can do [otherthan play
computer games] once we finish that?” [Student, M, 11]

Giventhe circumstances outlined above, several key informants pointed out that national policies
which propose behavioural interventions to reduce obesity and improve PAamong children are

inappropriate:

“If, in the [national obesity] strategy, exercise is mentioned so frequently, while at the same
time we keep destroying the naturalenvironmentto build on it, not leavin g space for children
to playin... If we allow so many cars on the road which restrict the outdoorspace where
children can go...it has become a major limitation.” [NGO]

Schools

A common concern across stakeholders was that insufficient time was allocated to physical education

(PE), and that there are inadequate facilities for PAin schools. Studentsin certain schools also
expressed frustration about school policies, implemented in response to damage caused to school

property during play, that prevent them from using existing spacesin schools:

“PA atschoolis non-existent. [My daughters] have a maximum of two lessons a week of PE,
with no facilities exceptfora small yard...and during break time they can’tdo anything, can’t
runor play with balls. So we’re actually instilling a sedentary culture...schools, and other
extra-curricular activities, are not really helping to change the mentality.” [NGO]

“The problem is that previously we used to have some football, but now they've stopped it,
because somebody kicked the ball and broke a window, so we only have footballduring a
league game or during PE.” [Student, M, 11]
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Sociocultural environment

The sociocultural environment was recognised as a dimension of the environment affecting children’s
PAthat is particularly challenging to address. Several traits that may be contributing to the
population’s current disinclination to be active were identified, including lack of knowledge on what
constitutes sufficient exercise; safety concerns; parental overprotection and lack of parental example;
excessiveemphasis on academic performance; and the impact of electronicdevices on children’s
social interactions. An experienced public health professional suggested that ata macro-level, there
has beeninsufficient public health focus on educating the general population on the importance of
beingactive (possibly due to an institutional emphasis on nutrition education). This might have limited

the impact of behavioural interventions to promote PA and active transport at a population level:

“If you ask people how much sugaror cholesterolthis or that food has, they’lltell you down to
milligrams...But if you ask people how many calories you’llburn if you run from here to the
church, nobody knows. What amount, what kind of exercise should you be doing every day?
Few will know. ...possibly we are trying to change behaviour without there being a knowledge
base. [Government]

Otherstakeholders attributed the Maltese population’s sedentariness to laziness, lack of positive

parental example, ortoa misperceptionthat PAisto be performed outside of one’s daily activity:

“My daughters... are lazy. Really lazy. | have no problem saying that. You take them to the
beach, they wantto laze around on the deckchair. You take them out to the countryside, they
want to lie down and enjoy the view. Possibly because they are not brought up active, and |
haveto admit! am not a very active person myself.” [NGO]

“..we Maltese, culturally, think of exercise as something separate, as something to be done
outside of yourdaily living...the Maltese population’s bias towards not doing exercise is very
evident, and continues to be a strong policy challenge” [Government]

This cultural tendency to equate PA with sports, rather thanintegrating activity in everyday life, was
highlighted as a problem by health and sports professional stakeholders. These decried the shiftaway
fromunstructured PAinfavourof organised sports activities, partly due to the limited opportunities

for play available to children:

“Children need both unstructured and structured PA, but what we’re doing is trying to
increase structured PA to compensate forthe lack of unstructured PA, when it should be the
otherway round. Children need both.” [Health Professional]
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The prevalence of technological devices and associated sedentary behaviours emerged as key factors
that negatively influence PA. Alladult stakeholders commented on the increasing proportion of time
childrenspentinfrontofa screen; childrenthemselves (olderboysin particular) indicated that they
preferredtoengage insedentary behavioursuch as playing games or socializing with peers online
instead of playing outdoors. Such onlineinteractions and relationships were reported to be

increasingly replacing face-to-face interactions:

“IMy child] also does a lot of sports, three times a week...Butin between, the activity thatone
might haveon a daily basis is very low...because she prefers to stay on her iPad chatting to
friends. She enjoys socialising on the computer more... because her friends are online.”

[Parent]

Participantsalso described a national mindset that favours the use of cars overalternative means of
transport, providing historical and sociocultural reasons for this mentality. In part, thisis likely to be
due to economicimprovements and transport policies that have facilitated car ownership; the
perception of cars as status symbols; as well as the ‘social trap’ whereby, through their chauffeuring of
childrentoschool and othervenues, parents aimto protect their children fromthe traffichazard to
which they are contributing 682, The irony of driving children to places where they can perform
structured or unstructured PA was not lost on parents and otheradult stakeholders. Inapp ropriate use

of the car to travel short distances was a common theme to emerge frominterviews and focus groups:

“We are challenged by the concept of the “Sunday Drive”. Or if people are going to go for a
walk, they’re going to drive half across theisland to go for a walk, which to me is an oxymoron.
Why wouldn’t you walk from your house onwards?” [Government]

“This mentality thatto swimin the sea, if possible one should drive a car and dip one’s toes in
the water from the car... this mentality of wanting to be comfortable...it is now embedded in
ourpopulation—the idea that a car is a status symbol.” [Government]

Both parents and children seemed toregard driving to their destination (as opposed to using
alternative means of transport) as unremarkable, suggesting normalisation of this behaviour. Parents
also contrasted theirindependent mobility during their own childhood with current expectations,

usingexamplestoillustrate the inconvenience caused by the need to transport children by car:
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“Why can’t they [children] use public transport?...I did everything on my own. Going by bus
everywhere. Nowadays, we take our children everywhere by car. When | suggest that my
daughter catches the bus to go to school, she’d make a fuss and claim that shewon’tarrive
ontime. And I’m talking about my eldest who goes to university! We spoil our children. So |
wasted time in the car waiting for her to start, then waited some more before this meeting
becausel arrived early...now I’ll wait a bit more in the car because she won’t have finished...as
if  have nothing betterto do!” [Parent]

Yet anotherimportantemerging theme common across all stakeholder categories was that children
were underintense pressure to perform well academically. This emphasis on achieving academic
successimpingeson children’s opportunities to perform PA both during and after school. It was
suggested that the school syllabusis too demanding for children, and that PE lessons are not
consideredto be a priority, often being replaced by revision lessons as exams approach during the
school term. Outside of school, many children are encouraged to attend private (tutoring) lessons
throughoutthe year, taking up substantial time from theirday. In fact, cultural pressure to perform

well academically was akey theme reported by numerous stakeholders:

“We havethis thing about academia, academia, the grades, the grades. Everybody goes to
private lessons, this or that. Ok there are quite a lot of sports outlets and football clubs, which
haveincreased and improved facilities and so on. But still, the priority, to average Maltese
family, is the academicside...they’re too focused on the academicimportance of schooling.
Something which challenges me a lot is that4 yearolds are already sitting behind a desk a ll
daylong” [Academia]

Political environment

The political dimension refers to organizational or national planning policies and regulations that
govern how and when spaces may be used for PA. A broader political context which has failed to
address physical inactivity emerged as arecurrent theme. Politicians were criticised by non-
governmental respondents for succumbing to the interests of an allegedly powerful motorist lobby
instead of taking steps toimprove cyclinginfrastructure; and for not being proactive in designingand
implementing initiatives that would show positive outcomesin the longterm, beyond the five-year

electoral cycle:

“[Politicians] haven’t got the guts... much of what is being done is cosmetic. There’s nothing
radical being done...there’s a kind of resignation really. Governmentis not providing an
environment which encourages children to safely be active.” [Other]
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“As soon as you start touching where people drive, it’s political suicide, and this is perhaps
whatis driving TM’s unwillingness to take cycling on board.” [NGO]

At a more local level, inter-organizational politics and lack of collaboration with relevant stakeholders
were also highlighted as barriers to development of interventions to tackle physical inactivity. For
example, anumberof respondents referred to the development of anew umbrellasubject that
integrates Health Economics with Physical Education 226, and indicated disappointment at the relative

lack of consultation:

“That’s anotherchallenge in Malta. Why shouldn’t we work together? ... It frustrates me. I’'m
notsaying | or my colleagues are experts, butsorry, you need to bring all the stakeholders on
board.... in Malta | see a lot of parochialism: ‘Don’t come into my space please. This is my
space’.” [Academia]

At the same time, civil servants and academics suggested that there may be excessive political
interference by external parties that limit effective interventions to address publichealthissues or
influencelocal planning policies thatinfluence the amount of outdoor space or quality of environment

where children can be active:

“Partly the problem is culture, butthe other big problem is politics and management. And
here, politics and management are one thing —and it’s the politics which count. At the end of
the day, if politicians wanted to, we could change the environment and make it a healthy
environment, but no-one wants to, because atthe end of the day money counts most here...
political will is driven by money and industry, and the industry at the moment as you know is
much more in favour of, you know, obesogenic [activities?] than anything else.” [Academia]

Stakeholders were asked about regulations that might limit PA at home, within schoolsor in
neighbourhoods. Children did not report any parental rules or regulations around being active at
home unless prompted. This suggests that the home was not considered to be a location where PAis
typically performed. However, regulations that influence PA at school or intheir neighbourhood often
emerged. Policies that restrict the type of PA that can be performedin publicspaces were criticised by
participants, particularly younger boys whose idea of ‘play’ included most of the prohibited activities
(Figure 18). For example, the current school curriculum and short school day were criticized, as
informants queried the possibility of reducing the academicload orlengthening the school day to

permit more PE lessons:
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“..schools are definitely not doing enough, because they don’t have the time to fit in a PE
lesson. It’s difficult enough fitting in the curriculum. We’re in a situation where some schools
actually finish at 1 pm. So how...can you have a break and run around a bit? On top of that,
they actually shrink their hours furtherin summer. I’'m talking about certain church schools. |
mean, how can you do PE when yourscholastic yearis so crammed, simply because your
schooldays are so short? [Health Professional]

Figure 18. Signage prohibiting certain forms of physical activity in a public garden
Credits: author

“There are huge barriers. Large classes; equipment limitations ...The lack of facilities... and the
[school] ground being out of bounds at certain times, because it belongs to the Malta Sports
Council (KMS), notto the school. There are many such conflicts... So there are limits imposed...
children cannot play there during break unless supervised fora league match.” [Academia]

The overall school ethos around PA also emerged as a crucial determinant of the frequency, type and
amount of PA performedinschools. Inturn, this appears to be heavily influenced by the Head of
School (HoS), who has the ability to foster or constrain additional activi ties beyond the compulsory PE

lesson:

“..in schools, PA depends too much on the Head of School... [PA] should be a policy, not left to
the individual Head or College Principal. There are certain teachers who are afraid of asking
their Heads for permission to take children outto play. It’s an abuse of the power of the Head.
We need to review the schoolstructure. [NGO]
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Economic environment

The economicaspect of children’s PA environment was infrequently mentioned by stakeholders,
howeveralack of financial resources is likely to represent an additional obstacle to participationin
sports-related PA. There was some criticism of the extent and type of financial support provided by

the governmenttoincrease PAlevels:

“Anotherissueis the price of PA. Cheap options do exist, and the service is good. But still it
can beimproved, orsubsidised further. PA for children is being pushed... [but] the payment
offered [to instructors] by the government for free PA sessions is ridiculous, so instructors
don’taccept. The value that government gives to health in terms of the money it is willing to
spend leaves much to be desired.” [NGO]

Stakeholdersalsoimplied that the conversion of open publicspacesinto privately owned sports
grounds accessed at a fee was forcing children to pay for any structured PA that they would like to do,
and reduced theiroptions for performing unstructured PA. In addition, maintenance costs and the
potential cost of repairing damage to open spaces and sports grounds following vandalism were

highlighted by adults as economicbarriers to PA:

“Almost every village has a footballground, but only footballis played there. Now, | don’t
blame the managing authorities foreach ground for not opening them to the public, even
though most of them were built using public funds. Because if there is no supervision, there
would be chaos... they would have been vandalised. But vandalism will continue to happen, so
where damages occur, one must repair, and quickly, so thatit opens again and is used again .
But again, it costs money.” [NGO]

Discussion

Thisresearch providesinsightinto the environmental influences on children’s PA, pinpointing
barriers and facilitators that could aid in designing enabling interventions and strategies to promote
PA.The majorobstaclesto children’s PA identified in this study —including trafficsafety concerns; the
absence of sports facilities oropen spaces where children can safely play; the lack of bicycle lanes or
otherinfrastructural features that may encourage active transport (e.g. sufficiently wide pavements or
aesthetically pleasant surroundings); the proliferation of technological devices; and cultural attitudes
that facilitates sedentary behaviour—are notlimited to Malta 385, However, itis possible that the
rapid urbanization that has occurred overthe past few decades 2® has exacerbated these

environmental barriers to the point where the inactivity of Maltese children needs to be urgently
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addressed by policymakers. This study is coherent with other research which has shown that
availability of nearby open space, walkability of neighbourhoods, positive perceptions of
neighbourhood safety and low traffichave been associated with increases in the amount of time
children spend being physically active outdoors 86687,

Recommendations to address these barriers are proposed below. First, understanding
patternsinthe use of playgrounds and open spaces by children (e.g. semi-participatory ethnographic
studiesin combination with GIS mapping of routes taken to such venues) may help toidentify
opportunities forincreasing theiraccessibility and overallfrequency of unstructured PA. Second, the
introduction of low speed limits or modification of roads to improve safety (e.g. installation of passive,
traffic-calming measuresin residential streets) are necessary to address road traffichazard fears and
improve overall safety %8, Environmental modification has been shown to be effectivein promoting
modal shiftamong UK residents 68391, Targeted efforts toinstil achange in population perceptions
and behaviouraround transportation may also be crucial 2. These may involve action to build
parental confidence through educational campaigns that emphasise the benefits of PA, aswell as
approaches to managing parental concerns combined with strategies to enhance child self -efficacy 5°3.
In turn, these actions need to be supported by local planning policy changes to preserveand expand
the accessibility of publicopen spaces where children can play. Third, physical environmental
interventions need to be supported by social interventions to promote active transport to school, such
as designated days on which walking to school is actively encouraged 6%, The provision of adequate
infrastructure is also likely to be crucial. For example, a California study found that the frequency of
children’s active transportincreased following the construction and maintenance of pavements
togetherwith installation of trafficlights on the way to school %°4. Fourth, regular auditing of actual
time spentbeing physically active should be carried outin all schools on a regular basis, and ideally
more time allocated for PE. The quality and duration of PE lessons should also be improved. Fifth, PA
during break should be promoted through a combination of measures thataddress physical, socialand
organizational aspects of the school environment. These may include implementation of school
policies which support PAin all weather conditions (includingindoor PA when inclement weather
restricts outdooractivity); enhanced teacher presence during break to resolve conflicts and to
organize engaging activities; actively encouraging children to be active during break time; lengthening
duration of break times to permit play; introduction of new equipment (possiblyoutdoorgym
equipment which were repeatedly mentioned in a positive light by older children); and re -negotiation
with sports bodies such as KMS to allow use of currently out-of-bounds sports grounds during beak
time. These actions may require a high degree of commitment and motivation from school
managementand teachersto be successful. Funding constraints may also need to be addressed.
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Provided that sufficient care is taken to overcome cultural resistance to change, “walking school
buses”, exercise breaks duringlessons, and the organization of novel, fun activities during break times
are justa few examples of low-costinterventions thatfind traction among children and which may
contribute toan increase in children’s PAlevels.

Besidesintervening at policy level in communities and in schools, educational and behavioural
interventionsto change existing cultural attitudes should also be considered. Ensuring that new
drivers are taught to be aware of cyclists and pedestrians atall times should be a perquisite for
obtainingacar license. Inaddition to reducing curricular load, schools may need to engage in dialogue
with parentsto reduce academicpressure athome. Incentives to promote alternative types of
recreation should also be considered. Forexample, children indicated that they were very active on
beaches duringsummer. Asanisland surrounded by water, this represents a potentially untapped
opportunity forencouraging unstructured PA, in the form of swimming, at minimal expense.
Furthermore, the importance of neighbourhood social networks emerged as aninteresting factorthat
merits further investigation: is children’s need for socialising being sufficiently met online? As
identified in studies elsewhere, parents perceived that absence of neighbours or nearby friends to play
with seemedtoinfluence levels of outdoor PA %5, whereas greater social interaction may enhance
independent mobility in children ®°6. Certainly, the proliferation and adoption by children of
technological devices that facilitate online social interaction or provide alternative, sedentary avenues
for havingfun (e.g. gaming) have exacerbated this trend. Perhaps local initiatives to attract groups of
childrenlivingin the same neighbourhood —similarto the regular catechism lessons organised by the
Society for Christian Doctrine (M.U.S.E.U.M) #°7, some of which also organise PA activities —may be
effective means of supporting PA among children. In addition, behavioural or environmental
interventionstolimitscreentimeare likely to be key elements of any successful obesity prevention

strategy °°3.

Strengths and limitations

A limitation of this study was the non-random sample of participants, and the lack of objectively
measured behavioural datathat would enable comparison of children’s actual PA with the themes
emerging fromthis research. The parentsinthis study were self-selected, and are unlikely to have
beentruly socio-demographically representative. However, participantsincluded individuals with a
wide range of contrastinginterests and perspectives across a range of sectors as well as children
themselves. Many interviewees were also parents themselves, and often used their parental

experiencestoillustrate orfortify theirarguments. Another strength of this study was the
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participation of children, which enabled contextually relevantinformation to be elicited. The
consistency of findings from these independent sources suggests that the environmental influences
identified in this study reflect reality and should remainimportant considerations forthe development

of obesity prevention interventions.

Conclusion

The physical and cognitive benefits of PA have been clearly elucidated %987%, yet Maltese children are
severely restricted intheir PA choices. In particular, children’s options to be active within their
neighbourhood while unsupervised are severely limited. Addressing Malta’s ‘obesogenic’ environment
25 requires system-wide, contextually appropriate environmental interventions that complement
educational measures and create supportive environments that make healthier choices the easiest
choices?'%. Thereisa clear needto act on multiple levels and dimensions of the environment,
including family, school, neighbourhood and country level. This study has potentially important
implications for urban planning. Strategies to reduce motorized traffic, improve infrastructure for
active transport, and enhance availability of, and access to, open spaces where children can play are

likely to be key to creating an environment that supports children’s PA.

End of Research Paper 7
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Preamble to Research Paper 8

Negative societal attitudes toward obese individuals persist 126127 and have been described as being
damagingto publichealth efforts to counteract obesity *28. Obese individuals face widespread
stereotyping, often being perceived as lazy, unmotivated, incompetent and lacking self-control 70704,
Discrimination and stigmatization of obesity in adults have been extensively documented, showing
that overweightand obese individuals face prejudice and social inequities across multiple settings
includingemployment, education, legalinstitutions, healthcare, and interpersonal relationships
122,128,702,703,705 Research papers 3throughto 7 seekto provide context to the problem of obesity —
particularly childhood obesity —in Malta. They presentthe case that successful efforts toreduce
childhood obesity are likely to require policies that target both individual behaviours, and more
importantly, external environmental factors including socio-economic conditions, the physical
environmentand social norms. Numerous actors and sectors have the potential to influence
environments, and hence affectindividual energy balance and childhood obesity levels. Relevant
actors in Malta include parents; grandparents; heads of schools; retailers and food manufacturers or
importers (i.e. the food industry); government agencies; transportand urban planners, among others.
Each of these actors has the potential tofacilitate orhinder obesity-related policy development,
implementation and eventual success, and different actors have different perceptions of obesity.
Thus itis possible —even likely —that policy changes targeted at modifying the broader environment
may encounter resistancefromthe general publicand from groups whose interests might be
adversely affected by the enactment of such policies The food and soft drink industries in particular
are increasingly seento be powerful players with substantial direct orindirectinputinto policy related
to nutrition and health 796798, Strategicliaisons with policymakers and other such tactics are typically
used byindustry to undermine publichealth efforts to address obesity 7°67%, Forexample, the soft
drink industry strongly opposed the introduction of a SSB tax in Mexico 7°%, and numerous attempts to
introduce SSBtaxesin several US states or cities failed in part due to strongindustry lobbying against
theirintroduction %9471°, Such resistance also occurs locally. During the research process, some
interviewees described corporate strategies to influence policymaking around obesity in Maltain
orderto protectthe softdrinkindustry’s commercial interests. The following example narrated by a

publichealth policymaker clearly illustrates the power of corporate lobbying:

"Industry is very strong. The food industry is probably stronger than the tobacco industry...
bigger, equally rich, and deals with essential beneficial stuff, not killing stuff... These are the
issuesthat putyou back. So the industry is very clever, it knows how to tackle [policymakers], it
goes on to sensitive areas. Forexample when we issued the [national] obesity strategy, it was
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mentioned in the strategy that we will carry out —this is all it says, that ‘we will carry out’ - a
feasibility study on the introduction of taxes and subsidies on healthy and unhealthy foo ds.
Within a week, Coca-Cola [representative] came to Malta asking about these taxes, saying that
they havea [charitable] foundation, thatthey do a lot of good, etc etc. They tried to blind us
with science that ‘No, the sugarin Coca-Cola does not cause that much harm, you can burn it
off with exercise.” And we listened them out. They offered to support, they offered us money for
our[health promotion] campaigns —we would join forces to campaign against obesity...as long
as wedon’tsay anything against Coca-Cola. And we said ‘Thank you very much’, and left things
there. Then weeks pass — and this happens, | can quote a number of examples even in the past
—and this week we find that the Coca-Cola Foundation is subsidising an initiative by the
Ministry of Gozo to the tune of S800,000. So now you can be sure that if we cometo cabinet at
somestageto say that we wantto introduce a 1 cent tax on a bottle of Coke, the Gozo Ministry
will be reluctant because they [Coca-Cola] will stop their funding...” [Ministry for Health]

In additionto directinvolvementin policymaking, the food industry also seeks to shape public
opinioninits favour by reinforcing anarrative of obesity that protectsits commercial interests 796798,
Distinct narratives or frames of obesity are created by a range of competing stakeholder entities who
have vested interests in framingthe debate to suittheiragenda #°°711712 positioning obesity asan
individual health problem equates excessive weight gain with alack of restraintand discipline, blames
individuals fortheir excess weight, and resultsin policies that promote changesinindividual lifestyle
as the main solution to the obesity epidemic **. This contrasts starkly with the ecological approach
that acknowledges the complex, multi-factorial aetiology of obesity and recognizes a broad range of
physical, socio-cultural, economicand political contexts within which individuals are embedded,
suggesting thatthey are not personally to blame for their obesity >33182, Indeed, any
recommendations to tackle childhood obesity may be inappropriate if these prevailing contexts are
not takenintoaccount 23, Inthe following article, | focus on the contrasting narratives of public health
and food (including soft drink) industry representatives in Malta. Thus far, no qualitative research has
been carried out on causal attributions of obesity, obesity narratives and perceptions of obesity policy
in Malta. Although qualitative research on the opinion of the Maltese publicaround obesity could not
be carried out within thisresearch, there is substantial value to describing obesity frames among two
of the key stakeholder groups in Malta. Identifyingand documenting these frames enables greater
understanding of the broader context and policy debate around childhood obesity in Malta,
potentially providing useful information to pre-empt personal responsibility arguments put forward by

the food industry and guide future publichealth advocacy efforts.
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Abstract

Introduction. This articles outlines how the food industry and publichealth sectors frame the issue of
childhood obesity in Malta. Framing analysis may be key to understanding how competinginterests

may influence the policymaking process around obesity.

Methods. We conducted 38 qualitative interviews with food industry and publichealth actors in Malta
between MayandJuly 2014. A semi-structured interview guide was used to solicit views on the causal
explanations of obesity, stated beliefs around attributions of blame and responsibility for addressing

childhood obesity, and opinions regarding potential solutions.

Results. A range of framings that generally corresponded with stakeholders’ underlying interests was
revealed. Food industry representatives predominantly framed obesity as a consequence of unhealthy
individuallifestyle choices, limited to a minority of the population and largely attributed to knowledge
deficits. Regulatory approaches wererejected outright, whereas targeted educational interventions
were advocated as the primary solutionto obesity. In contrast, publichealth actors framed obesity as
a population-wide issue originating from wider determinants of health, including the presence of an
obesogenicenvironment. Society was presented as having a collective responsibility to address
obesity by creating supportive environments that facilitate healthier dietary and physical activity
choices, primarily using alegislative orregulatory approach. Both groups shared a narrative that

parents have a key role in preventing childhood obesity.
Conclusion. Identifying and documenting these frames enables greater understanding of the broader
context and policy debate around childhood obesity, providing usefulinformation to pre-empt

arguments put forward by industry and guide future publichealth advocacy efforts.

Keywords: Childhood obesity, framing, industry, parental responsibility
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Introduction

Obesity has become a critical publichealth challenge globally as prevalence continues torise 137, The
health and economicimplications of obesity are significant 22¢, largely driven by tracking of obesity
intoadulthood &7# and associated incidence of non-communicable diseases 1°71127114 Maltais no
exception, having experienced high levels of childhood and adult obesity overthe past decades 1216
which are likely to burden the future healthcare system 226, Reaching consensus regarding the causes,
implications, and potential solutions for the obesity epidemicis difficult 4°°713714 Highlighting personal
responsibility for obesityhas been a consistent characteristic of the global discourse for decades, and
individuals are often blamed for their overweight status >°271>71¢_ However, a growing body of
literature suggests thatthe environments within which peoplelive and operate may shape their risk of
becomingobese >3, The environment in Malta, as in many other countries, has been described as
‘obesogenic’, characterised by afood environment that promotes consumption of highly palatable,
energy-dense foods and beverages and a built environment that offers limited opportunities for
physical activity 21°. Changing human behaviour within an environment that does not support healthy
choicesisdifficulttoachieve and sustain >3,

‘Framing’ referstothe wayin which a particularissue is defined or presented, including its
origins, impact, responsibility forresolving the problem and moral judgements about which solutions
are appropriate 716718 Inturn, the specificframing of anissue influences whetheritisidentified as a
political problem and the range of policy responses under consideration 7*°. Often, conflicting
narratives are proposed by competing stakeholdergroups which may have a vested interestin
promotinga particular narrative to suittheiragenda 313711718720722 ‘Seyeral sectors have significant
potential toinfluence policy related to obesity. Forexample, literature suggests that while health
professionals and policy makers may view obesity as a socio-ecological problem having environmental
and socio-cultural determinants, industry prefers to frame obesity as a consequence of poor lifestyle
choices %718 The food industry relies on sale of foods to generate profit, and thus exerts aninfluence
upon population dietary patterns through marketing, advertisingand other promotional practices 7.
Conversely, the publichealth sector has a vested interestin shaping obesity-related policy since its
primary aimis to protectand improve population health 728,

Knowledge of the differentinterests, narratives and frames around obesity is essential for
publichealth policy becauseit offersimportantinsightsinto the dynamics of the policymaking process
723724 The food industry in particular may affect population dietary patterns by shaping the debate

around nutrition and obesity, and by exertingan influence on the government’s policy responseto
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these issues’2%72% In addition, frames are likely to influence public opinion and political sup port for
obesity prevention policy 31231372 Forexample, stated beliefs around causes of obesity, such as
associating obesity with pejorative concepts like ‘sloth’ or ‘gluttony’, can be strong predictors of public
support for obesity policies 312. Publicsupportis a key ingredient of successful lobbying for - and
eventual implementation of —effective population-level interventions to prevent overweight and
obesity, hence awareness of existing frames is useful for publichealth actors and policy -makers 726,

Relatively little is known about the ways in which obesity is framed by the industry and public
health sectors. The aim of this studyisto address thisgap in knowledge and reflectinformant views
from these two groupsin Malta against existing literature. Documenting the food industry and public
health frames of obesity will contributeto a deeper understanding of the broader policy context
around childhood obesity, both in Malta and elsewhere, and may guide future obesity policy

development.

Methods

Semi-structured interviews

Semi-structured interviews were carried out with adiverse sample of publichealth and food industry
representatives. Potentialinterviewees were invited by email and provided with background
information on the study (Appendix8). We anticipated thatinterviewees may access theiremail
accounts infrequently so we subsequently telephoned those who had not responded. Atopicguide
was developedto enablekey questions to be asked whilst allowing free expression and flexibility to
probe deeperintoresponses (Appendix 7). Proposed solutions for childhood obesity derived from the
2012 national obesity strategy 8° were used to stimulatediscussion and explore participants’ views on
how obesity should be addressed in Malta. These included proposals such as the introduction of
zoninglawstorestrict licensing of fast food outlets in the immediate vicinity of schools; fiscal
measuresincluding taxes and subsidies of unspecified foods or beverages; and behavioural
interventions. Interviews were carried out on a one-to-one basis (except for three industry interviews
where more than one stakeholder participated) by the lead author between May and July 2014. DC
adopteda neutral stance duringinterviewing to avoid creating asituation that may have inhibited or
colouredinterviewee’s accounts. Interviews lasted around 60 minutes and were held in Maltese or
English. Anonymity and confidentiality were ensured, and aconsentform signed priorto interview.
With permission of respondents, interviews were recorded. Two respondents declined to be recorded,

with notes beingtakeninstead.
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Sampling

We soughtto represent both perspectives by havingadiverse sample of individuals with publichealth

or nutrition expertise, as well as food industry representatives (Table 23), drawing from an established

professional network of contacts. These were supplemented through ‘snowball’ sampling. A total of

38 interviews with 20 publichealthinformants and 21 industry representatives were conducted. Food

industry representativesincluded food manufacturers; importers/exporters; and industry associations.

A relatively broad definition of publichealth was employed to include perspectives from: (i)

governmentorregulatory agencies havingadirector indirectimpact on population health and public

policy; (ii) academics with health, nutrition or physical activity expertise; (iii) health professionals; and

(iv) non-governmental organizations (NGOs) concerned with health.

Category Representative(s)
Department for Policyin Health, Ministry for Health
Department of Food Studies and Environmental Health, Faculty of Health Sciences, UoM
Department of Health, Physical Education and Consumer Studies, Faculty of Health
Sciences, UoM
Department of Public Health, Faculty of Medicine and Surgery, UoM
Dieticians
Foundation for Social WelfareServices, Ministry for the Family and Social Solidarity
Health Promotion and Disease Prevention Directorate, Ministry for Health
Public Malta Association of Physiotherapists
Health and Malta Association of PublicHealth Medicine
Policy Malta College of Family Doctors
Malta Diabetes Association
Malta Health Network
Malta Paediatric Association
Ministry for Education and Employment
Ministry for Health
Ministry for Sustainable Development, the Environment and Climate Change
Office of the Superintendence of Public Health
The Today Public Policy Institute
Bottled water manufacturer
Dairy products manufacturer
Food caterers
Food import/export
Food manufacturing:including manufacturers of biscuits, packaged snacks, other
processed food; meat products; fruitand vegetable producers; canned foods
Industry General Retailers and Traders’ Union

Malta Chamber of Commerce

Malta Hotel and Restaurants Association

Restaurateurs: including quick service/regularrestaurants
Smoothie manufacturer

Soft drink manufacturers

Winery/fruitjuicemanufacturer

Table 23. Key informants
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Data processing and analysis

Recordings were anonymised and transcribed verbatim by the lead authorto ensure consistency. Data
were analysed using principles of the ‘constant comparative method’ within the framework approach
81 followingthe systematicframework method outlined by Gale et al 2. Data were coded and analysed
by the firstauthor, while CK cross-checked excerpts and any disagreements were discussed until
consensus was achieved. A matrix used previously to frame obesity was applied to ensure systematic
identification and recording of the main components of the frames 71718, The matrix consists of two
devices orcomponents: (i) the signature ‘rhetorical’ devices which comprise the overall position;
attributed causality; core underlying values; and policy responses considered to be appropriate; and
(ii) the signature ‘framing’ devices, which consist of metaphors; use of examples toillustrate key
points; catchphrases; characterizations; and visual images. Devices are not mutually exclusive within
and across frames 71, Table 24 depicts the framing matrix used to code the data for the ‘rhetorical’
devices, which was adapted fromwork by Jenkin etal. (2011) 7*2. Few signature ‘framing’ devices
emergedinthisstudy, andthese were therefore excluded from the analysis. Populating the matrix,
includingallocatingillustrative quotes to each key aspect outlined, helped to highlight differences and
interconnections between the data. The London School of Hygiene & Tropical Medicine Ethics
Committee (ref. 6485) and the University of Malta Research Ethics Committee granted ethical approval

for the study.
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Rhetorical devices Key aspects

Prompts (to identify and code data)*

Overall description

Type of problem

Position

Affected groups
(depiction of
subjects)

How is the issue described? Whatis the emphasis?
Why is the issuea problem?

What type of problem (health, social, economic, moral)is it?
Who the issueis a problem for?

Is itan individual, specific community or whole population
problem?

Are age, gender, ethnicity & socioeconomic dimensions
mentioned?

Who is excluded from or not affected by the problem?
How are subjects (those with the problem) described?

Main cause

Causal roots

Non-causes

Whatis identified as the main cause?

Is the cause environmental or individual?

Is there any additional focus or emphasis in the discussion of
causes?

What are dismissed or explicitly identified as non-causes?

Responsibility for

Main responsibility obesity

Who/what is to blame for the problem?

Existing policy
and
interventions

What are the views on current policy andinterventions?

What solutions are proposed/emphasized?
Whatissues areincluded & excluded? Are the solutions

Solutions Proposals targeted or universal? Whois responsible?
Non-solutions What solutions areopposed?
Appeals to What values or principles are evidentin the problem
Core values principle representation?

*Source:Jenkin etal. Framing obesity: The framing contest between industry and public health at the New Zealand inquiry into

obesity. Obes Rev2011;12: 1022-1030 718

Table 24. Framing matrix used to code the data
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Results

There were substantial differences but also some convergences between the rhetorical devices of the
two main stakeholder groups (Table 25). These findings are discussed in more detail below. Appendix

9 containsillustrative quotes that highlight typical responses by stakeholders.

Problem representation

There was general agreement among both groups that obesity in Maltaneedsto be urgently
addressed. All stakeholders expressed knowledge and awareness of Malta’s high obesity prevalence
when compared to other countries. However, publichealth stakeholders emphasised the scal e and
severity of obesity in Malta by framingitas an intractable ‘epidemic’, pointing to Malta’s top ranking
inthe international obesity prevalence charts as a cause for concern. In contrast, industry
stakeholders framed obesity asa ‘complexissue’, commenting that Maltais not exceptionalin having
high obesity prevalence (Appendix 9).

Stakeholdersinboth groups agreed that obesity represents an economicconcern for Malta
duetoitsassociated healthcare costs, but only publichealth informants argued that the government
has a moral, as well asan economic, obligation to address obesity. Publichealth presented obesity as a
‘massive’, publichealth issue that affects the whole population across generations, whereas industry
framed obesity as a medical problem affectinga minority group thatis notinherently comparable to
the rest of the population. When defining those affected by obesity, some industry representatives
commented on the association between underlying socioeconomicfactors and risk of developing
obesity, suggesting that one’s level of educationis akey mediator of risk. Publichealth interviewees
adopted a stronger positioninthis regard, stating that obesity may be both a cause of, and a result of,
cumulative social and health inequalities. While recognizing that low socioeconomicgroups are more
likely to be affected, they presented obesityas an issue that cuts across socioeconomicstrata. Many
expressed concern atsociety’s ‘normalization’ of obesity, where being overweightis considered to be

normal.

Causal roots

All representatives agreed that obesity has a multifactorial aetiology. Industry cited genetics;
unhealthy lifestyle choices; and lack of knowledge about appropriate dietary and physical activity
behaviourasthe main culprits behind current obesitytrends. In particular, individual lifestyles
characterised by overconsumption of food, insufficient physical activity and increasingly sedentary

behaviourwere presented as the primary underlying factor. Furthermore, they suggested that the
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proliferation of technological devices and ageneral lack of opportunities for physical activity are key
reasons forinactivity and sedentary behaviour. However, industry emphasised that no single food or
beverage product category can be blamed for causing obesity, and that publichealth arguments to
restrictor regulate products such as soft drinks, chocolates and otherenergy-densefoods are too
‘simplistic’. They alleged that such products are only harmful when eatenin excess, but can be
beneficial wheningested ‘in moderation’. Excessive consumption of these food and drink items was
attributed to a lack of dietary knowledge on the part of the individual, to familial dietary patterns that
encourage large portionsizes, orto a lack of motivation on the part of the individual to control their
dietand weight. ‘Moderation’ during food consumption was arecurrent theme amongindustry
representatives, who proposed that this should be the responsibility of individual consumers, not of
food suppliers: responsibility forone's weight should not be 'imposed on others'.

Some publichealth representatives also highlighted a potentialrole for genetics,
overconsumption of food and individual lifestyles, howeverthese were considered to be minor
contributors to development of obesity when compared to broader, multi-sectoral societal influences.
In contrast to industry, they emphasised that knowledge deficits were not responsible forincreasesin
obesity, and criticised industry’s focus on education as the solutionto this publichealthissue.
Accordingto publichealth respondents, the mainreason underlying obesity in Maltais the
‘obesogenicenvironment’, defined by Swinburn etal. (1999) as “the sum of the influences thatthe
surroundings, opportunities, or conditions of life have on promoting obesity in individuals or
populations” 2>, Obesity was perceived to be a problem whose origins primarily lie outside of the
health sector, having strong sociocultural, physical, political and economicinfluences. Heavy
marketing of, easy access to, and increased availability of energy-dense, nutrient-poorfoods; price
premiums on healthy food; cultural attitudes promoting large portion sizes and lack of infrastructure
to promote active travel were just afew of the factors outlined by publichealth respondents to
illustrate how the obesogenicenvironmentin Malta does not support healthy dietary or physical
activity choices. Generally, the emphasis was on features of the environment that promote excessive
foodintake as opposedtofeaturesthatlimitenergy expenditure. Soft drinks and ‘pastizzi’ (a savoury
snack with high fatand salt content) were repeatedly put forward as examples of popular but highly
obesogenicfoods.

Publichealth disagreed thatthere is insufficient knowledge about food at population level.
Some proposed that there has beentoo much publichealth emphasis on nutrition education, and
insufficient promotion of culinary skills, budgeting and other individual competences conducive to
healthy dietary behaviour. Respondents across both groups also suggested that more ambitious
personal aspirations and changesto the social fabricsuch as increased uptake of part-time
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employmentin additiontofull time work to make ends meet; more womenin employment; and the
shiftaway fromthe traditional nuclear family structure may have contributed to obesity in Malta.
Allegedly, these factors have collectively resulted inin parents spendingless time with children,
limited ability to act as positive role models, fewer opportunities to be active orto cook nutritious
food at home, and a preference for highly-processed convenience foods. Whilethis seemed to
reinforce the common perception position that parents are partially to blame for childhood obesity,
some fast food representatives suggested that offering convenience foods to busy parents would

actuallyincrease the amount of time actually spent with their children.

Responsibility for obesity

Industry stated thatindividuals are personally liable for their own overweight status. Self-discipline
was perceived asthe ideal way to control food intake. One food manufacturer commented that
governmentis primarily responsible for providing nutrition education and knowledge to the general
public, and that any consideration of more regulatory approaches (e.g. fiscal mechanisms, restriction
of advertising) directly reflects governmental failure to provide adequate education. Only one industry
representative acknowledged that the food industry has contributed to the obesity burden, arguing
that this placesthemina position to search for solutionsin collaboration with government.
Interviewees across both stakeholder groups expressed clearviews that responsibility for children’s
healthy weightlies primarily with parents. Industry representatives in particularcommented on the
importance of ‘leading by example’ pointing out how parental dietary or physical activity
‘misbehaviour’ leads to propagation of thatinappropriate behaviouramongst their children. Public
health representatives expressed a more nuanced view of parental responsibility for childhood
obesity. Several nutrition academics and educators commented that parents should share
responsibility forinstilling healthy dietary and physical activity behaviour with school staff, ratherthan
abdicating responsibility and undermining nutrition behaviours instilled during school hours. In
general, publichealth respondents rejected the viewthat individuals are entirely to blame for their
own excess weight, stating thatall of societyis responsible foran obesogenicenvironment that does
not support healthy choices. Publichealth policy makersin particular cited the need forjoint
responsibility among parents, government, schools, and the food industry if obesity is to be effectively
tackled. Several stakeholdersin this group expressed concern at what they perceived to be political
inertiaand short-term approaches that characterise current obesity policy in Malta. They
acknowledged that any health or economicgains resulting frominvestmentin health promotion are
likely to take longerthanthe five-year electoral cycle to appear, hence long-term strategies are likely

to be unattractive to politicians. Inaddition, they hinted at excessive industry influence on
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policymakingthatis compounded by excessive ‘politicization’ of healthin Malta, where thereis ‘no
cleardivide...between the political and the technical’. This has negative repercussions on health and

obesity policy development.

Solutions

Current approaches

Few industry stakeholders were familiar with the 2012 national obesity strategy. Two informants who
had collaborated with the Ministry for Health during the strate gy’s consultation stage seemed satisfied
with the measures outlined in the document. Otherindustry representatives including soft drink
manufacturers and quick service restaurant franchise owners stated that they would have welcomed
being consulted during drafting, but were not familiar with its contents at the time of interview. Public
health representatives were both supportive and critical of the national obesity strategy. Several
informants suggested thatit was unrealistically ambitiousinits targets; vaguely worded; and criticized
itsfocus on behavioural measures ratherthan on altering the environment orthe wider determinants
of publichealth. Concern was expressed regarding the strength of the evidence base underlying the
proposed measures, andregarding the strategy’s implementation and future evaluation. However,
many publichealth actors and policymakers praised its cross-sectoral, whole-of-society’ and inter-
governmental approach.

Publichealth practitioners were generally critical of government’s health promotion efforts
thusfar, suggesting that there has been excessive emphasis on health education and treatment
instead of addressing the root causes of obesity. Inadequate obesitytreatment services and the lack of
appropriate referral services were also criticised by health professionals including paediatricians,
dieticians and physiotherapists. Onthe other hand, there was substantial supportforfinancial
incentives (tax rebates) and subsidies offered to parents by governmentin orderto en courage
children’s participation in sports. Malta’s Food and Nutrition Policy and Action Plan (2015) 11° and the
revised school nutrition and physical activity policy (2015) 332 were also specifically highlighted as
positive, progressive responses to childhood obesity in Malta, particularly if the latteris adequately

enforcedinschools.

Policy prescriptions

Various solutions to obesity in Maltawere presented. Industry emphasised that more targeted,
government-led nutrition education and greater promotion of active lifestyles were the main solutions

to obesity. There was support forincreased physical education in schools and the establishment of
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strict nutritional standards for food and drinks sold within schools and publicinstitutions (e.g.
hospitals). Inline with overallindustry emphasis on the importance of energy expenditure asa
solutionto obesity, some industry representatives alsocommented on the need for better urban
planningthatincorporates cycling or walkinginfrastructure and more open spacesin order to facilitate
active transport (and hence, energy expenditure) at the community level. However, industry was
adamantthat it should be allowed to voluntarily regulate its advertising and marketing practices
“rather than have to conformto legislationin the absence of self-regulation”. Industry respondents
were unanimously in favour of front-of-pack nutritional labels, yet strongly opposed trafficlight
labelling, claiming thatthe latteris overly simplistic (yet at the same time confusing to consumers),
and would pose athreat to sales of certain food items. They also opposed food or beverage taxes,
suggestingthatthese are regressive, that they may actually increase sugar orfat consumption due to
substitution effects, orthatimplementation of such taxes in other countries has generated
unsatisfactory results leading to their withdrawal. Zoning laws (e.g. restriction of new fast food outlets
nearschools) were also perceived to be too prohibitive by industry, which expressed concerns around
the risk of progressive governmental erosion of personal liberties. Some food and drink manufacturers
highlighted their own contributions and efforts to address obesity as part of their corporate social
responsibility strategy, citing examples such as sponsorship of sports events, sponsorship of sports
equipmentinschools, and product reformulation. Industry alsoargued in favour of broaderindustry
involvementin publicpolicy-making around nutrition.

Publichealth prescribed agreatervariety and widerrange of approaches that reflected their
concern with the widerdeterminants of health. Mostinterviewees emphasised the importance of
adoptinga multi-sectoral, healthin all policies, whole-of-society approach thatincludes collaboration
withindustry (e.g. to promote product reformulation)and working with entities at the grassroots
level. The legislative, and fiscal measures strongly opposed by industry (e.g. trafficlight labelling;
restrictions on marketing and television advertising of unhealthy food; fatand sugar sweetened
beverage taxes; zoninglaws etc.) were broadly welcomed by publichealth. Otherregulatory measures
such as fruitand vegetable subsidies or fiscal mechanisms to reduce the price differential between
healthy and unhealthy food; improved trafficmanagement and infrastructure; urban planning; public
transportreforms and curricularrevision toincrease time spentin physical educationin schools were
supported by industry and publichealth alike. Publichealth representatives perceived such initiatives
as being more effective than education alone, sincethey create supportive environmentsin schools
and communities thatfacilitate healthy choices. Itis pertinent to note that notall publichealth
representatives were in agreement upon this point: two NGO representatives echoed industry
concerns regarding taxation and ‘excessive’ legislation outside of schools, commenting that these
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might prove unpopularwith the general public. Publichealth advocated for more consistent
nutritional education thatis targeted towards certain vulnerable population groups, ratherthana ‘one
size fits all’ approach. Conversely, solitary nutrition education campaigns that are not sustained and
reinforced overtime, or undue focus on obesity treatmentinstead of prevention, were perceived to
be a non-sustainable means of addressing obesity. Lastly, several interviewees within this group
highlighted aneedfor publichealth to adopt a strong, independent yet collaborative stance with
industryin orderto mitigate the effects of industry lobbying within the political sphere. An
experienced publichealth representative also observed that publichealth advocacy should highlight
the short-term gains and ‘low hanging fruit’ of investingin childhood obesity in orderto overcome the

political inertia described earlier.

Core values

Industry representatives frequently emphasised the importance of consumers’ right to choose, stating
thatitis up to individualsto be disciplined and moderate theirintake of unhealthy foods. Some also
commented ontheirduty to generate a profitfortheirshareholders and reflected upon their moral
obligation to ‘respond to demand’ by offering choice to consumers. One food manufacturer lamented
that past effortsto reformulate food products were met with little uptake by consumers, forcing the
manufacturerto discontinue these healthierversionsin orderto remain competitive and responsiveto
demand. Onseveral occasions industry deflected arguments promoting legislation by commenting on
the needfora ‘level playingfield’ across industry, citing potential discrimination due to their small
marketshare if legislation were to be introduced. The threat of legislation was perceived by some
industry representatives as apowerful argumentfor collaborative self-regulation by the industry
sector. Core publichealth valuesincluded the need for ‘evidence-based’ solutions to address obesity,
despite potential resistance to potentially controversial approaches such as legislation; concern around
adequate enforcement of any regulation introduced; and consideration of both the beneficial health as

well as economicimpact of reducing population obesity rates.
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Publichealth

Industry

Position Overall An 'epidemic' A 'complex'issue

Malta ranks highlycomparedto other Worldwide problem, Maltanotan
countries exception

Type of Economicand moral concern; a multi- Economic concern; a medical problem

problem generational public health (population) (limited to certain groups)
problem

Affected Whole population (normalization of Socioeconomically deprived

groups overweightand obesity); allsocial groups,
esp.the socioeconomicallydeprived

Causal roots Main cause Obesogenicenvironment Individual lifestyle characterised by

Sociocultural influences: historical overconsumption
positive attitudes towards overweight; Geneticfactors
changing familylifestyles and familial Changing employment andsocial patterns
dietarybehaviour; price sensitivity Knowledge defidts
Individual lifestyle characterised by
overconsumption
Geneticfactors
Socio-economicinequalities
Skill defidts

Non-causes Knowledge defidts Anysingle food product category

Main Responsibility Whole of society; parents; government Individuals; parents; government; industry

responsibility (limited)
Solutions Existingpolicy Criticism:lackof overall policydirection;  Supportforcontinuedvoluntaryself-
and absence of referral services; focus on regulation; little knowledge of national
interventions obesitytreatment obesitystrategyamongindustry
Support:forfiscalincentives; school representatives notdirectlyinvolved
nutritionand physical activity policy duringthe consultationstage
Balanced criticism of and support for
national obesity strategy

Prescriptions  Regulatoryandlegislative measures: Education: lifestyle education for parents
includingfiscal mechanisms, trafficlight & children (portion control; food
labelling, regulate marketing and preparationskills etc.)
advertising Supportive environments in communities
Supportive environments incommunities and schools: mandatoryschool and
and schools: mandatory s chool nutrition hos pital nutrition standards (but not in the
standards; more physical educationin community); more physical educationin
schools; improved active transport schools; improved active transport
infrastructure infrastructure
Multi-sectoral approach:including Collaboration with industry during policy
collaborating with industry development
Appropriate referral (treatment)services  Voluntary, self-regulated initiatives: Front-
Long term strategyfocusing onimproved ~ Of-Pack GDA labelling; product
better public health advocacy; consistent, reformulation; Corporate Social
targeted nutritional education and skill- responsibility
basedtraining/empowerment

Non-solutions Education/excessive legislationin Legislation: taxation; zoning laws; traffic-
isolation/treatment focus lightlabelling
Short-term strategy

Core values Appealsto Evidence-based solutions Individual choice: self-
principle Economic considerations discipline/moderation

Enforcement of existing regulations

Moral obligationto make a profitandto
respondto consumerdemand
Level playing field

Table 25. Obesity frames
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Discussion

This study aimed to identify and describe how two key interest groups with the potential toinfluence
government policy inthis areain Malta frame obesity: publichealth and the food industry. Despitea
few similarities across frames, there were also stark contrasts between the signature rhetorical devices
used by the two sectors. The food industry in Malta were aware of, but played down the significance
of, Malta’s alarmingly high rankingin terms of obesity prevalence. Although cognizant of the potential
economicimpact of obesity uponthe healthcare system asawhole, obesity was presented asanissue
affecting few individuals thatis best addressed through targeted interventions. Significantly, food
industry actors framed obesity as an individual lifestyle problem, in line with industry framings of
obesity reported elsewhere >°27127%7 |n contrast, publichealth actors described obesity as an epidemic
affectingthe whole population, proposing that government has a moral as well asan economic
obligation to addressthe issue. There was some agreement between sectors that geneticfactors
contribute to obesity. However, industry generally framed excess weight as aconsequence of poor
lifestyle choices due to knowledge or personality deficits, and emphasised physical inactivity as akey
contributing factor. In contrast, the publichealth frame presents obesity as asocietal problem arising
from continued exposureto an obesogenic environment and prioritised addressing upstream
structural and socio-economicdeterminants of obesity.

Industry representatives arguedin favour of education as a key strategy to address obesity.
They vociferouslyresisted many of the upstream (legislative and regulatory) policy solutions outlined
inthe Healthy Weightfor Life (obesity) strategy ®%intended to create food environments that support
healthierdietary choices. More specifically, these included zoning laws to restrict fast food and
confectionery outlets around schools; subsidies and taxes on specificfood and beverages; and the
introduction of colour coded nutritional labelling schemes 8°. Measures intended to create supportive
physical environments that would not directly affect their commercial interests, such as the provision
of more publicopenspaces, were notopposed. Although they were not entirely averse to applying
stricter nutritional standards in schools and publicinstitutions, industry claimed that government
regulation outside of these settings would detrimentally impact consumers’ rightto choose. Key
argumentsincluded claims that no productisintrinsically harmful to health ifingested in moderate
guantities as part of a ‘balanced diet’; thatindividual foods or beverages such as biscuits and soft
drinks are unfairly demonised by public health since eveninnocuousitems like apples and water can
be dangerousifingestedin excessive quantities; and that government-imposed restrictions or taxes

would ultimately resultin blanket bans on all sweetened products (Appendix 1), thus restricting
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individualchoice. In contrast, publichealth representatives were supportive of the proposed
government regulation, highlighting the need forimplementation of evidence-based solutions and the
enforcement of existing legislation to control obesity. Although policy proposals within the 2012
national obesity strategy generally met with approval within this group, underscoring this support was
an evidentfeeling of frustration at the lack of progress achieved thus far through educational
campaigns alone. Some representatives also expressed skepticism about the possibility of introducing
significant environmental change, citing political inertia at government level as a key factor or hinting
at industry ties with policy makers thatimpede effective obesity policy development.

Most industry representatives expressed a desire to be consulted during obesity or nutrition -
related policy-makinginthe future. Industry actors are able toinfluence the policy process and shape
the policy debate in several ways, including direct lobbying of government policymakers; the formation
of trade associations, scientificorganizations and civil society groups 7°%; and funding of political
campaigns 7?8, For example, the ‘Global Energy Balance Network’ —a US-based public-private
organization which was criticised for actively promoting physical activity while downplaying the role of
energyintake —was disbanded shortly after being established following revelations that Coca-Cola
executives not only funded, but were also directlyinvolved in shaping the network’s strategy and
development’2°. Research on the tobaccoindustry has also highlighted how corporate actors
deliberately sought toinfluence publicand policymaker perceptions of and scientificdebate around
the detrimental health effects caused by their products 73%731, Involving food and drink corporationsin
obesity policy development would represent aninherent conflict of interest because they have alegal
obligation to maximise profit for shareholders through increasing sales of food and beverage products.
Argumentsfavouringself-regulation are coherent with the ‘personal responsibility’ argument
promoted by food industry since they deflect responsibility for alteringindividual dietary behaviour
ontothe consumer, ratherthan the food provider. Thus, self-regulationis perceived to be preferable
to any government-imposed legislative framework. However, the effectiveness of voluntary industry
self-regulationis highly debatable. In the UK a ‘PublicHealth Res ponsibility Deal’ outlining voluntary
industry action aimed atimproving population health was espoused by the food industry and
governmentin 2011 353, Since then, research has shown that the actions proposedinthe
Responsibility Deal were mainly downstream, informational or educationalinterventions, which the

evidence showsare lesslikely to be effective orto have a positive impact on population health 204206,

The role of parents

Repeated assertions by key informants across both sectors regarding parents’ keyrole in fostering
healthy food and physical activity behaviourindicate a pervasive belief that parents hold some
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responsibility for theirchildren’s lifestyle behaviours and weight status. The role of parentsin the
development of childhood obesity is controversial 71>732733 and often placed underintense scrutiny
734735 Pooreating habits and exercise patterns are often established during childhood, as parents and
other primary caregivers profoundly influence and guide their children’s weight-related behaviour
732738 through the promotion of specificvalues and attitudes, reinforcement of specificbehaviours,
determining the availability of food eateninthe home, provision of health-related information, and by
serving asrole models 733737739 Studies showing associations between maternal weight status
prenatally, maternal diet and child taste preferences (that startto develop in utero), and risk of the
child developing obesitylateroninlife, have also reinforced such beliefs 73>, Whilst parental support of

health promoting behaviours can impact positively on child overweight and obesity 74°

, parents may
not recognize their children’s overweight status ’#* or childhood obesity’s detrimental health
consequences 742743, Studies indicate that the news media often blame parents —particularly mothers
— fortheirchildren’s weight-related health problems 735744,

However, the argument of parental responsibility is employed in different ways by industry
and publichealth actors. It was frequently used and emerged most clearly amongstindustry
stakeholdersin Malta, suggesting thatindustry finds parentalblame to be a convenient way of
deflecting attention away from the influence of marketing and advertising while simultaneously
reducingrisk of being held responsible for childhood obesity. Similarly, arguments about industry
regulation and legislation were deflected by shifting discussion towards ‘irresponsible’ parents who fail
to act as positive role modelsto their children and create unsupportive, unhealthy environments at
home. This reinforced industry’s framing of obesity as an ‘individual’ problem deriving from lack of
personal self-discipline or self-efficacy. Yet, the food industry’s strong influence on parental
(particularly maternal)food preferences and its potentialto shape the home food environment
through marketing techniques that promote consumption of food high in fat, sugarand salt was not
discussed by industry representatives. The implication was clear:itis up to parentstoteach these skills
to children, anditis up to governmentto educate parents. The theme of parental responsibility was
also echoed by several publichealth informants, who expressed frustration at alleged parental
‘abdication of responsibility’ to act as role modelsto theirchildren. However, unlike industry, public
health actors acknowledged that upstream environmentalinfluences directly orindirectly affect
parental behaviourand play arole in the development of children’s food and physical activity
preferences, hence parents are notsolely to blame fornot beingideal role models to theirchildren.

Although adiverse sample of key informants within the sectors of industry and publichealthin
Malta were interviewed, our results might not represent the entirerange of opinions and stated beliefs

of actors within each sector. However, clear parallels weredrawn between the contrasting frames of
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industry and publicsectorsin Malta, and those of equivalent sectorsin countries such as New Zealand
718 the USA 7!, and Mexico ’#. The international food industry’s response to increasing public health
calls for more regulation by governmentin ordertoaddress obesity has been well-described elsewhere
706,707 Similarities with the apparently organized strategies employed by the alcohol and tobacco
industries to prevent legislation that mightimpact their profits have been observed 745747, raising
questions on whetherindustry should have arole in policy-making at all 7#8. This ‘playbook’ includes
features such as promotion of narratives that shift responsibility away from food manufacturers and
advertisers and onto consumers; afocus on personal responsibility; raising fears around alleged threats
to personal freedoms and civil liberties; criticism of scientificstudies that hurtthe industry’simage;
placingemphasis on physical activityand energy expenditure over diet and energy intake; pledging to
self-regulate; emphasising moderation; and statements purporting that there are no food or bad
foods, only excessiveintake of food (hence no single food category should be targeted) 592746, Almost
all of these features emerged during this study. Furthermore, the importance and power of framing
problems such as obesity using personalized examples and causal stories to shape publicopinionand
broadersocietal discourse should not be underestimated 312722, Different framings may significantly
influence obesity-related behaviours: in arecentstudy, framing obesity as a consequence of wider
structural determinants raised awareness of obesity as asocietal issue and increased acceptability of
upstream, environmental responses to obesity 74°. In the USA, where the concept of personal
responsibility haslongbeen acentrepiece of food industry arguments against government action 3°2,
studies suggest that the general publicviews obesityas primarily a personal responsibility 314750 with
parents beingthe second-most blameworthy entity responsible forthe rise in obesity 7*°. Several
studiesin multiple countries have found that a majority of overweight and obese individuals hold
themselves responsiblefortheir own dietary choices 314715727.751752 ngssibly due to aninternalisation
of messages focusing on personal responsibility 738. Consolidation of these framings at the individual
levelislikely toincrease their potency and make them difficult to change 73%. The beliefthat obesityis
subjecttointernal controlislikely toresultinlesssupportforpolicies promoting healthiersocial,
economicand physical environments 312314,

Differences between the publichealth and industry frames highlight how each sectoradoptsa
narrative that reinforces theirarguments and matches theirinterest 7:8725, Understanding these
frames provides useful information on how publichealth advocacy should best respond toindustry
framing, underscoring the importance of developing messages that acknowledge the impact of
individualchoicesinthe development of obesitywhile emphasising external mediating factors and
societal determinants °°2, Reframing obesity as a multi-sectoral, whole-of-society issue that requires

contextual social, economic, physical and political determinants to be addressed, but which also
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requires parental investmentintheirchildren’s health, should be adeliberate strategy endorsed by
publichealth actorsin Malta 73, This approach has been successfully employed elsewhere, such asin
the field of alcohol policy to introduce minimum unit pricing for alcohol in Scotland 7>, Future workin
this area mightinclude amediaanalysis and assessment of the frames used by otherkeyinterest
groups around obesity in Malta, including those of children, parents, non-governmental organizations
and the general public. This would be helpfultoaid in the contextually relevant reframing of obesity
by publichealthinaway that pre-empts counterarguments and addresses concerns. In addition,
research might also analyse the timing and consistency of specificmessages and frames across
industriesin Maltaandinternationally to gaininsightinto how specific narratives are developed and
disseminated overtime. Research on how different frames may influence publicsupportforobesity

policy should also be carried out 312726749,

Conclusions

Competing conceptualizations of causes of and solutions to obesity may influence policy discourse and
policy development by precluding certain policy responses and favouring others. Specificframings may
alsoinfluence the direction of publicsupportfor obesity policy. Analysis of the contrasting frames of
two key sectors which have significant potential to influence obesity policy in Malta clearlyillustrated
the ‘framing contest’ currently underway between these groups. Industry actors predominantly
framed obesity in ways which were consistent with their underlying commercialinterests, whereas
publichealth offered acompeting frame which highlighted the need for whole-population approaches
to address obesity. This has significantimplications for policy, since the narrative promulgated by
industry essentially misrepresents the evidence around the causes of obesity. Ineffective solutions
that are less threateningtoindustry’s commercial interest (i.e. education) are promoted over more
effectivesolutions such as taxes and subsidies °°%7>>, Furthermore, each sector’s frames of obesity
showed clear convergence with those of equivalent sectorsin other countries, suggesting that the
foodindustryin Malta has adopted frames from the international ‘playbook’. The tension between the

foodindustry and publichealth framesislikely to be present worldwide.

End of Research Paper 8
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CHAPTER 6. FORECASTING THE FUTURE OF OBESITY IN MALTA

Preamble to Research Paper 9

The contextual analysis revealed mounting concern about the spiralling costs of obesity 216, An
increasing number of national policy documents mirrorinternational calls foraddressing the problem
of obesity at multiplelevels of the environment, including the introduction of fiscal instruments to
encourage healthy nutrition 38, Maltaisalso a signatory to the European Charter on Counteracting
Obesity 267, which emphasised the importance of subsidies, reformulation and marketing restrictions
to address structural drivers or obesity. However, translation of policy into actionis nota
straightforward process. The cost of implementinginterventions, and the likely return oninvestment,
are typically of concern to policymakers. Public health professionals might find it difficult to convince
budget-conscious policymakers toimplement interventions which have been shown to be successful
outside of Malta but which have not yet been attempted locally. As outlined in Research Paper 2
(Overview of systematicreviews), the majority of childhood obesity prevention interventions have
produced equivocal results in different settings, and if positive the effect size is usually modest.
Despite these limitations, modest benefits multiplied many times over might well prove to be cost
effectiveata population level 6. Implementing such interventions, however, is often a challenge
706705 The dominant ‘personal responsibility’ frame of obesity adopted by industry and the food
industry’s pivot towards positioningitselfas part of the solution to obesity 7> - as shownin Research
Paper 8 —may hinderthe implementation of politically controversial environmental interventions that
may impactindustry profits, such as regulation of television advertising to children and taxation of
SSBs. The use of quantitative evidence that highlights the economic consequences of unchecked
obesity and the potential financial savings resulting from reductionsin population BMI may be key to
changing policymakers’ attitudes in this regard *8. Although mostly derived from a reductionist view of
a complex system, modelling can potentially support the argument foran socio-ecological or
environmental approach to tackling obesity, bridging the gap between evidence generation and policy
implementation. Thus | feltthat there was scope for the application of innovative instruments that can
inform and support decision-making in childhood obesity nationally, allowing forecasts about the
effectiveness of environmental, population-level interventions to be made 7°8. One such instrumentis
microsimulation modelling, which has been extensively used to test the impact of different scenarios
indiverse spheres such as HIV treatment 7>, tobacco control 7%, and long-term care expenditure 76,
Microsimulation modelling has also been used to project the financial and health impact of

reductionsin population BMI, and to forecast the effect of interventions and policies on future obesity
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prevalence and obesity-related disease burden 231762 _|tis highly likely that such projections played a
keyroleinthe political debate leading to the successful excise tax on SSBsin Mexico ®%¢ and the recent
introduction of alevy on SSBs in the UK 783, Limited projections related to the future health and cost
burden of obesity in Malta have been made 2267% howeverthesedid not take childhood obesity
prevalence datainto consideration, relyinginstead on relatively inaccurate self-reported BMI data for
adults %%, Given existing links with public health colleagues in Malta, | determined that I might be
granted access to data thatwould not be easily accessible tointernationalresearchers. Itis hoped that
more robust outputs will be welcomed by policymakers who face an uphill challenge in attempting to
apply socio-ecological principles to obesity preventionin Malta.

Models that have been used to simulate obesity include the UK Heal th Forum's (UKHF) Obesity
Microsimulation Model 7>8; HIA-DYNAMO 76>76¢: and the OECD/WHO’s Chronic Disease Prevention
(CDP) model 232, The UKHF microsimulation model was created for the 2007 Foresight report ‘Tackling
Obesities'’®’ to predictand analyse future trends in disease and societal costs attributable to the rise
in obesityinthe UK. It was ultimately preferentially selected due to the convenience of beingable to
run the model fromthe UKHF officesin London, and because the datarequired forinput was relatively
readily available. In contrast, the CDP Model —which | also considered - required data such as nutrient
intake at population level whichis notyetavailablefor Malta. | initially planned to extract
environmental interventions mentioned in the national obesity strategy 8’ (e.g. introduction of fiscal
measurestoinfluencefood consumption; ban on TV advertising of HFSS food before the 9pm
watershed) and model theirimpact on population obesity level, offering a quantitative perspective on
their potential impact to policymakers. However, modelling constraints and limited data meant that
this could only be done for a possible SSB tax. Results, responding to objective 5 of my thesis, are
presentedinthe followingresearch paper. Lastly, itis relevant to note that microsimulation modelling
typically assumes linear cause-effect relationships that may not reflect the reality of obesity, which has
beendescribed asacomplex adaptive systemthat does notfit neatly within narrowlydefined cause -
and-effect boundaries 7%8. Thus the scope of the model is to highlight the potential benefits of
reducing overall population BMI, ratherthan to identify and hierarchically classify ‘best practice’

interventions for Malta.
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Abstract

Giventhe scale of the obesity epidemic, there isincreasing concern about the potential health and
economicconsequences of current obesity trends. The aim of this study was to assess the impact of
unchecked obesity and the benefits of reducing population weight in Malta. We projected disease
burdenanddirect healthcare costs for stroke, coronary heart disease, diabetes, hypertension and
several types of cancerin Malta to 2035 usinga microsimulation model. This utilizes atwo-stage
modelling processto predict future body massindex rates, disease prevalence and costs, and to
determine the impact of publichealth interventions upon future disease incidence. Ourresults
indicate that uncontrolled overweight and obesity are projected toresultina62% increase in stroke
prevalence;a16% increase in prevalence of hypertension, and a 27% increase in obesity-related
cancers by 2035. The prevalence of coronary heart disease is expected to double within the nexttwo
decades. Associated cumulative direct healthcare costs willamountto around €814 million by 2035.
However, a5% reduction in average population body massindex by 2035 is projected toresultin €141
million less being spent on obesity-related conditions overtwenty years. Thesefindings have
significantimplications for obesity policy in Maltaand other European nations with similar health
systems and levels of population obesity, highlightingthe need for, and ben efits of, effective

population-level strategies to address this avoidable condition.

Introduction

Obesity has become acritical publichealth issue globally as overall prevalence continues torise 2.
Malta is no exception, leading the overweight and obesity rankings in Europe #3. Around 35% of
Maltese 10-11 year-olds and 40% of nine yearolds are overweight or obese 1°41% whereas self-
reported dataindicates that older Maltese children are also amongst the most obese worldwide 1°°,
Obesityisa major risk factor for non-communicable diseases (NCDs) including diabetes, hypertension,
coronary heart disease (CHD), stroke, and certain cancers '3, and there is a well-established link
between obesity, poor health outcomes and all-cause mortality 4. The direct and indirect economic
implications of overweight and obesity are also significant, largely driven by increase d incidence of
related NCDs 7%, Health services in Maltaare mainly provided by the state and are free at point of use,
with a private sector acting as a parallel, complementary system for health-care coverage and service
delivery 77°, Health expenditure has increased steadily in recent years, exceeding the rise in GDP 77°,
Annual direct costs attributable to the consequences of overweight and obesity in the Maltese adult

population have been conservatively estimated to be around €20 million, or 5.7% of total health
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expenditure 22°, This included medical expenses such as in-patient stays, day-patient stays, and general
practice or specialist consultations, but excluded costs related to medication, surgery and ancillary
services.

Concern about tracking of childhood obesity into adulthood 8 and its potential to substantially
burden the health care system 76 has led to the publication of a national policy aimed at obesity
prevention ®. Increasingly, an ecological approach to addressing obesity that acknowledges its
complex, multi-factorial aetiology and which recognizes policy and environmental factors influencing
individual obesity-related behaviouris being advocated 3%, Simulation models are useful tools that aid
inthe understanding of the complex interaction of drivers of obesity and health outcomes 762, The UK
Foresight microsimulation model 77t has been applied to obesity in several countries. The aim of this
study was to model the potentialtrajectory of unchecked overweight and obesity trends in Malta, the
economicand health consequences of such trends, and the potential benefits of any mitigating action
taken. Our results may help to guide resource allocation at a national level and emphasise the positive
health and economicoutcomes of implementing preventive measures to curb obesity levels, in Malta

as well asin other nations with similar levels of population overweight.

Methods

Data sources for the model are shownin Table 26.

BMI data

Databaseswere included if body massindex(BMI) datawere nationally representative. Adult data was
categorised by WHO cut-offs for normal weight (<25kg/m?), pre-obesity (25-29.99 kg/m?), and obesity
(>30kg/m?), whereas child height and weight datawere converted into BMI equivalents using
International Obesity Task Force cut-offs 2. Currently, the availability of nationally representative BMI
data for Maltese adultsis limited to two national rounds of the European Health Interview Survey
(EHIS) conductedin 2002 and 2008 18213 Both measured and self-reported dataforseveral cohorts of
Maltese children were used as the microsimulation modelinputs. Additionally, the School Health
Service withinthe Ministry for Health provided anthropometricdataforthree national cohorts of
schoolchildren bornin 2001, 2003 and 2005, measured when they were approximately 7years old.
Anthropometric measurement of the 2001 cohort was repeatedin 2009 and 2010, when children had
amedian age of 9 and 10 yearsrespectively. Inaddition, self-reported BMI data from four rounds of

the ‘Health Behaviourin School-aged Children: WHO Collaborative Cross-National Survey’ (HBSC)
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conductedin Malta during 2002, 2006, 2010 and 2014 were providedfor11, 13 and 15 year-old

children 62799100 Qutliers wereremoved where datafell outside of 95% confidence limits.

Disease data

A review of epidemiological studies and nationally available data sets was undertaken toidentify
incidence and prevalence forthe following obesity-related diseases by age and gender: type 2
diabetes, CHD, stroke, hypertension and obesity-related cancers (breast, colorectal, oesophageal,
endometrial, liver, kidney and pancreas). Diabetes, CHD, and hypertensionincidence was derived from
prevalence data?'* using WHO’s Dismod model 772, The Clinical Performance Unit (CPU) provided
prevalence, incidence and survival data for stroke, whereas the Directorate for Health Information and
Research (DHIR) provided prevalence and incidence dataforcancers 773, Mortality and survival data
were also collected forfatal diseases: CHD, stroke, and cancers *3%773774 The relative comorbidity risks
related to being overweight or obese for each of these diseases were obtained fromthe International

Association forthe Study of Obesity 77°.

Cost data

Direct costs of non-cancerous disease include the cost of in-patient stays, day patient stays, and GP
and specialist consultations. Estimated attributable costs for 2013 were calculated by DHIR, based on
2008 disease prevalence estimates 226, [t was assumed that disease prevalence had not changed since
2008, andthat any increase in cost was due to inflation (2% yearly) and demographicchange.
Expensesrelated to medication, surgery, and ancillary services were unavailable. Approximate direct
healthcare cost of breast cancerand colorectal cancerfor 2009 were obtained froman EU cost
analysis study informed by a mix of national and proxy data 7’®; cost data on otherindividual obesity-
related cancers were unavailable. Indirect costs such as those associated with premature mortality,
productivity losses orloss of income due to absenteeism from work were also omitted from this study

due to a lack of national data on these factors.

Sugar-Sweetened Beverage Tax

Growing evidence for deleterious health effects of sugar-sweetened beverages (SSBs) and their
association with obesity and other NCDs has led to global calls for action to limit consumption >23777,
Studies suggestthat preventive “upstream” policy interventions are likely to be the most cost-
effective options ®%8. Forexample, fiscal measures aimed at raising the price of SSBs to modify
purchasing behaviours may potentially reduce obesity rates 7’2, and have been proposed asviable

toolsfor policymakers 347523779 Recently, the United Kingdom (UK) announced the introduction of a
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levy on sugar-sweetened fizzydrinks to help tackle childhood obesity 7¢3. Given Malta’s reportedly high
consumption of SSBs °6°79° the Maltese government has recognised the potential of —and has
indicated awillingness to explore —such approaches 8%11°, Modelled estimates of the health effects of
taxing SSBs vary significantly depending on, among other factors, the type and level of taximposed;
SSB price elasticity; and purchasing and consumption estimates in the country of interest. For
example, a 20% SSB tax in the United States has been predicted to reduce obesity by up to three
percentage points 789781 whereas markedly different levels of consumption of SSBsin the United
Kingdom (UK) suggest alowerimpact whenimplementing the same tax 7%2. Currently, reliable
information on SSB price elasticity and population-level consumption of SSBin Malta is lacking, hence
it isnot possible to accurately model the impact of asweetened drink tax intervention. However, the
use of proxy datafrom the UK — which has a broadly similaradult obesity rate 3 — to estimate health
and economiceffects of a20% SSB tax in Malta was deemed to be a valid first step towards
conservativelyillustrating the potential of such fiscal policy approaches. We have adopted the BMI
outcome froma 2013 UK study which estimated thatintroducing the tax would resultinareductionin
average population BMI of 0.07 (confidence interval: 0.05 to 0.09), with the same patterning by
income and age as the predicted changesto prevalence of obesity 782, Forecasting models suggest that
most of the effect would occur withintwo years, with maximal effect achieved after fiveto 10 years
781 Tax revenue and administrative expenditure estimates were outside the scope of this study and

were not calculated.
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Category Source (data year)

Population characteristics
EHIS (2002, 2008) 108213
School Health Services, Malta (2007; 2008; 2009; 2010;
2013) [santAngelo, V., personal communication]
HBSC (2002, 2006, 2010, 2014) 97-%°
Populationsize National Statistics Office (2012) *’
Incidence/Prevalence
CHD, Diabetes, Hypertension EHIS (2008) 108

BMI distribution

Stroke DHIR & CPU (2013) [England, K.; Distefano, S., personal communication]
Cancer National CancerRegistry (2013) 773

Relative risks of obesity on disease risks

Relative risk International Association for the Study of Obesity (2010) 77>
Survival

CHD DHIR & CPU (2013) [England, k. Distefano, 5, personal communication]
Stroke DHIR & CPU (2013) [England, K.; Distefano, S., personal communication]
Cancers EUROCARE-5 (2007) 774

Costs (direct)
CHD, Diabetes, )
] DHIR (2013) [co-author calculation]
Hypertension, Stroke
Economicburden of cancer across the European Union:a
Cancer* . .
population-based cost analysis (2009) 77¢
Disease-specific mortality
CHD, Diabetes, Stroke National Mortality Register (2013) 3¢

Cancer National CancerRegister(2013) 773

* Breastandcolorectalcanceronly

Table 26. Data sources for the microsimulation model

Microsimulation model

A two-stage modelling process developed by the UK Foresight working group and described in more
detail elsewhere 77 was used to project future obesity-related disease burden in Malta. Assuming that
an individual’s BMI status in the same-age cohortis consistent overtime, cross-sectional datawere
used to simulate longitudinal BMI trajectories to 2035, starting from 2015. Briefly, the first module fits
multivariate, categorical regression models to the cross-sectional BMI data. A BMI value is
probabilistically and stochastically assigned to simulated individuals as a function of age, sex and
calendaryear, and the predicted proportions of the population in each BMI category is constrained,
resultinginalongitudinalgrowth model of the population (Appendix 10A). Size and age distributions

were based on medium variant projections from the UN population database 7®3. Disease dataenabled
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the consequences of these BMI trends to be determined, so that each virtual individual’s chance of
contracting, surviving or dying from these set of conditions was simulated. Subsequent healthcare
costs associated with these trends could then be calculated. The effects of constraints on future BMI
growth were also modelled, allowinginsightinto how levels of obesity-related chronicdisease
prevalence, mortality, and healthcare costs might change following one of fourdistinct trend
scenarios, one of whichinvolved the implementation of a population-based public health intervention:

e Scenario0: obesity trends continue unchecked

e Scenario 1: mean population BMI decreases by 1%

e Scenario2: mean population BMI decreases by 5%

e Scenario3: reductionin meanadult population BMI by -0.07 points as a consequence of the

introduction of a20% sugar-sweetened beverage (SSB)tax in 2015

Twenty million Monte Carlo 78 simulation trials were performed for each scenario.

Results

BMI distribution

The projected prevalence of overweight and obesity (>25kg/m?) in the Maltese population by 2035 is
illustratedin Figure 19. Prevalencein malesis projected toincrease over the coming decadesto reach
79%, while prevalence inthe adultfemale population - currently around 50% - is predicted to decrease
slightly to approximately 48% by 2035. The proportion of adultsinthe overweight category is
generally predicted toincrease at the expense of the normal weight and obese categories, with the
exception of young (25-34years) and elderly (70+years) adults who are predicted to have a high
obesity prevalence. Results also suggest anincrease inthe burden of overweight and obesityin
childrenupto 14 years of age, with prevalenceincreasing by around 17% and 3% in girls and boys
respectively by 2035. Table S1 in Appendix 10B presents the proportion of the population in each BMI
group by sex and age group projected to 2035. FiguresS1 — S6in Appendix 10E illustrate a sample of

the projections with confidence limits.
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Figure 19. Projected prevalence of overweight and obesity in the Maltese population by 2035

Disease prevalence and projected outcomes

Should current obesity trends continue unabated, the prevalence of almost all related diseasesis
expectedtoincrease. The exceptionistype 2diabetes, the prevalence of whichis projected to
continue increasing up to around 2025, followed by a prolonged slow decline (Table S10, Appendix
10F). Any reduction in population BMI would substantiallyinfluence disease prevalenceand incidence.
Figure 20 illustrates projected obesity-related disease incident cases avoided by 2035 if a 1% (scenario
1) and 5% (scenario 2) decrease in average population BMI were to be achieved, when compared to

no intervention (scenario 0).
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Figure 20. Estimation of cumulative incident disease cases avoided per 100,000 population in scenarios
1 and 2, relative to scenario O (hypertension not shown)

Using UN total population projections for Malta, by 2025 scenario 1is projected to decrease
prevalence of CHD and stroke by 2037 cases; diabetes by 3264 cases; and all cancers by 554 cases.
Scenario 2 has a more significantimpact, reducing occurrence of CHD and stroke by 6025 cases;
diabetes by 7674 cases; and all cancers by 1743 cases by 2025. There would also be a projected
reductionin hypertension by 3566 and 9847 cases forscenarios 1 and 2 respectively (Table S14,
Appendix 10F). Scenario 3shows more modest reductions of 149 cases of diabetes, 98 cases of CHD
and stroke, 13 cancer cases and 158 cases of hypertension by 2025, which accumulate overtime to
resultin 278 fewer cases of diabetes, 192 cases of CHD and stroke, 56 cases of cancer and 307 cases of
hypertension by 2035. Appendix 10F provides furtherinformation on estimated prevalence; prevalent
cases avoided through intervention; cumulative incidence avoided and incident cases avoided through

intervention.
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Economics

Conservative estimates suggest adirect healthcare cost for diseases associated with obesity (including
breastand colorectal cancer, but excludingendometrial, kidney, liver, oesophageal and pancreatic
cancers for which cost data were unavailable) of around €32 million in 2015. Hypertension comprises
34% of these costsin 2015, followed by diabetes (28% of the costs). Stroke and CHD toge ther
comprise a further 25% of the total obesity-associated healthcare costs. The projectedincreasein
obesity-related diseases has a substantial impact on healthcare expenditure: assuming current trends
remain unchanged; by 2035 associated direct healthcare costs are conservatively projected to reach
€43.6 millionyearly. The proportion of direct healthcare costs attributable to CHD and stroke will
increase to 35%; cost attributable to breastand colorectal cancers and arthritis will increase slightly;
whereas the proportion attributable to hypertension and diabetes is expected to decrease by 5% and
8% respectively. Thisreflects findingsin modelling studies for other European countries which indicate
that increasesin CHD and stroke prevalence will be disproportionately responsible for rising
expenditure 764785787 Table 27 shows that a 1% decrease in population BMl is estimated toresultin
€2.9 million less being spent each year on obesity-related morbidity by 2025, and €7.1 million less per
year by 2035. Thistranslatesintocumulative savings of €65.5 million by 2035. A 5% decreasein
population BMI will clearly have agreaterimpact, resultingin cumulative savings of €141 million by
2035 due to directannual healthcare coststhatare €7.8 millionand €12.2 millionless by 2025 and
2035 respectively. Projections for scenario 3suggest that the introduction of a 20% SSB tax might

resultina modest cumulative saving of €2.3 million by 2035 (Appendix 10D).
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Scenario 0 Scenario 1 Scenario 2 Scenario 3

2015 2025 2035 2025 (*) 2035 (*) 2025 (*) 2035 (*) 2025 (*) 2035 (*)
Hypertension 11.0 12.2 13.0 11.7 (0.5) 11.6 (1.4) 10.9 (1.3) 104 (2.6) 12.1 (0.0) 12.9 (0.0)
Diabetes 9.0 9.2 8.8 81 (1.00 6.4 (2.5) 6.8 (2.3) 50 (3.9 9.1 (0.00 88 (0.1)
Breast +

4.0 5.8 6.6 5.5 (0.3) 59 (0.7) 50 (09) 55 (1.1) 5.8 (0.00 6.5 (0.1)
Colorectal Ca
CHD + Stroke 80 121 15.2 11.0 (1.0) 12.7 (2.5) 10.3 (1.8) 12.8 (2.4) 12.0 (0.0) 15.1 (0.1)
Total 320 39.2 436 36.3 (2.9) 36.5 (7.1) 314 (7.8) 31.4 (12.2) 39.0 (0.2) 43.3 (0.3)

(*) Estimated annual healthcare cost savings forin€ million, relative to scenario 0

Table 27. Direct annualhealthcare costs in € million, by year and disease
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Discussion

This study used the most recent Maltese datato model the impact of potential reductionsin average
population BMI on future obesity-related disease burden. Projections of the future obesity burdenin
Malta have been previously published 226, however this is the first to report on direct health care costs
of five key obesity-related conditions for Malta. Results are consistent with those found elsewhere in
Europe and the Americas 7°378578 Inall cases, the projected rise in overweight and obesity levels is
expectedtoleadtoa substantial increased burden of NCDs and associated healthcare spending. Given
the organization of the health system in Malta, a large proportion of this burdenis likely to be
shouldered by the state: publicexpenditure comprised almost two thirds of total health expenditure
in 2010, withthe remainderderived from out-of-pocket payments and voluntary health insurance 77°.
In 2013, total health expenditure for Maltawas 9% of GDP 7°%, equivalentto around €678 million (GDP
at market prices). Ourresults suggest that obesity-related diseases currently account forat least 4.7%
of this expenditure (i.e. 0.43% of GDP). Furthermore, this financial burdenislikely to be substantially
higherif more accurate directandindirect costs were to be included in these calculations.

The modelindicatesthatincreased CHD and stroke incidence will have the most significant
impact on the healthcare system, as risk of developing cardiovascular disease increases with age.
Surprisingly, modelled incidence and prevalence of diabetes plateaued and gradually declined over
two decades, possibly due to the death of individuals with diabetes at the same time asfewer people
are bornto contract the disease. Alternatively, thisfinding could be an artefactarisingfromthe
limitations of the datathat informed the model. Projections of accurate, measured anthropometric
data recorded overthe past decade showed substantial increases in childhood obesity rates,
particularly in girls. However, this was inconsistent with the projected modestincreasein adult male
overweightand obesity rates, and the reduction in adult femalerates. Thisis most likely due to the
paucity of Maltese adult BMI data (only two data points were available) orto the inherentinaccuracy
of self-reported BMI data used foradult projections 7°*, hence no firm conclusions can be derived from
these results.

This study expands on the results for Malta published in arecent World Health Organization
(WHO) cross-European microsimulation study 754, We set out to add value to the findings by utilising
the most up-to-date dataavailableand deriving disease cost estimates, avoiding the use of proxy data
when possible. Acomparison of our results with those of the WHO modelling study show substantially
highercumulative incident cases avoided across all diseases in our study. Additionally, while the

cumulative incident cases per 100,000 for diabetes and all cancers across the two studies were
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broadly similar, ourstudy found alowercumulative incidence overtime for CHD and stroke, as well as
hypertension. There werealso differences in estimated prevalence cases: our study indicated aslightly
loweroverall projected prevalence of cancerand a substantially lower prevalence of CHD, stroke and
diabetesthan WHO calculations. Prevalence estimates of hypertensionin both studies were broadly
similar. Projections for arthritis utilising UK proxy datawere included in the WHO estimates, however
the self-reported prevalence dataavailable to authors from the EHIS 2008 survey were deemed to be
insufficiently accurate towarrantinclusion of this established risk factor. Thus, actual cost of obesity-
related disease is likely to be higherthan that outlined in our study.

Quantification of the burden of NCDs isimportant to patients and public health professionals because
of the long-term consequences to patients’ function and demand for healthcare. Such data are vital if
national policies to control NCDs are to be appraised objectively. Although the Maltese government
has developed a national strategic plan toimprove population diet and physical activity patterns, the
translation of policy into tangible action is unlikely to be a straightforward process. Publichealth
professionals may find it difficult to persuade budget-conscious policymakers to considerinterventions
shown to be cost effective and successful outside of Malta but which have notyet been attempted
locally. We chose toinclude afiscal interventionin view of increasing publichealth interestand
debate around this topic, as well asinterest expressed by the Maltese governmentin exploringthe
feasibility of such anintervention. Significantly, although the majority of childhood obesity prevention
interventions have produced equivocal results 224, and if positive the effect size is usually small,
modest benefits multiplied many times over might well prove to be cost effective ata population level
758 In particular, environmentalinterventions are designed to alter the contextin which peoplelive,
creating conditions that are more supportive of healthy behavioural choices and which influence
individual-level behaviours amongalarge group of people, making them more efficient 7>, Taxation
schemes that produce relatively large changesin price can alter purchasing habits and are likely to
improve health to a greaterextentthan small price changes 789792, |n 2013, Mexico launched atax
regime on softdrinks and junk food; preliminary results suggest asubstantial reductionin soft drink
sales 73, A levy on sugar sweetened soft drinks was announced in the 2016 UK budget, suggesting
increasedinterestinsuch population-levelapproaches to address obesity among policymakers 763, Our
results suggest asmall but positive effect of a20% tax on SSBs can resultin significant cost savings
overtime. However, food and beverageindustry resistance often makes implementation of such

regulatory policies difficult toimplement sustainably in the long term 706797,
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Limitations

As with all models, the quality of microsimulation modelling outputis dependent onthe accuracy of
surveillance data and the underpinning assumptions of the model. Limitations of the model have been
described elsewhere7°37%7 Forexample, obesity cannot be considered to be the sole causal factor
contributingto the projected rise in NCDs, and it was not possible toincorporate the impact of
economicgrowth or future increasesinthe cost of healthcare into the analysis. BMI projections for
adults should be interpreted with caution as only two data points were available. In addition, although
the utilization of cross-sectional datato construct BMI trajectories may not be applicable to upcoming
generations, the modelassumes that any BMI changes occurring as a result of interventions are fixed
overtime. Furthermore, high quality healthcare datawas difficult to locate, limiting the accuracy of
our findings. Direct costs forkidney, liver, pancreatic, endometrial and oesophageal cancers were not
included due to lack of accessible data, hence study estimates are likely to be gross underestimations
of the true cost. Finally, noindirect cost data was available hence indirect costs of obesity for Malta

could not be determined.

Conclusion

Thisresearch provides evidence of avoidabledirect health care costs for five major obesity- related
illnesses using arecognised forecasting model, thereby providing animpetus for policymakers to take
action by bridging the gap between evidence generation and policy implementation. Itis clearthatany
reductionin population overweight and obesity levels will have a substantial cost saving effectin the
longerterm. Multi-component, population-levelinterventions addressing drivers of obesityat multiple
levels are the mostlikelyto be effective. Collection of disaggregated surveillance datarelated to

disease costs and indirect costs of obesity would enhance the accuracy of future modelling efforts.
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CHAPTER 7. DISCUSSION

7.1 Summary

Thisresearch set out fromthe premise thatthereisa discrepancy between the alarming scale of
childhood obesity prevalence in Malta, and a policy agendato address the issue which is not
proportionate in complexity and scope and that fails to adequately consider environmental
contributions to obesity. The aim of this PhD was to answer the research question “Is there an
obesogenicenvironment contributingto the high rate of childhood obesity observed in Malta, and
whatopportunities exist to address this public health problem using an ecological approach?” The
specificobjectives of my research were to:
obesity
1. describe the upstream and downstream drivers of childhood obesity in Malta
2. reviewthe evidence on effective environmental interventions to address childhood obesity
3. describe and assessthe obesogenicelements characterising select local communities
4. understandthe views of main stakeholders around childhood obesity in Malta, the way the
issuesisframed, and explore barriers to physical activity and healthy dietary behaviouramong
children
5. assessthelong-term health and economicburden of childhood obesity in Malta and evaluate
the impact of preventiveinterventions to reduce childhood obesity
6. developrecommendations foradoptingan environmentalapproach to address childhood

obesityin Malta

Findings generated by the application of a mixed-methods approach to achieve these objectives have
been presentedinthe form of research papers, each of whichincludes adiscussion specificto that
paper. This final thesis chapter will synthesise these results, outline theirimplications for national

obesity policy and suggest directions for future research (objective 6).

7.2 Quality assurance

This mixed-methods thesis combined observational studies with qualitative research. These disparate
yetinterconnected components were subject to conceptual and methodological shortcomings which

are discussedinthe respective research papers. As outlined in Chapter 2, the use of study protocols to
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guide the quantitative aspects of data collection aided scientificrigor and led to the collection of
reliable and valid datathat were presented in Chapters 3,4 and 6. However, at this pointitis also
useful to outline the quality criteriato which | adhered when conducting the qualitative research
outlinedin Chapter5. In particular, Lincoln and Guba argue that the ‘trustworthiness’ of researchis
importantto determineits value, and proposed an alternative framework to the concepts of
‘reliability’ and ‘validity’ (typical of quantitative research)in orderto ensure rigorin qualitative studies

794 Trustworthinessinvolves satisfying the following four criteria:

1. Credibility: researcher’s confidence that the study findings represent atrue picture of reality

2. Transferability:the provision of sufficient detail so that the study findings can be applied to
other, similar contexts

3. Dependability: ensuring thatthe research findings are consistent and can be repeated

4. Confirmability: taking steps to demonstrate that findings truly emerge from the data, rather

than researcher bias, motivation, orinterest (i.e. demonstrate researcher neutrality)

7.2.1 Credibility

Credibility corresponds to the concept of validity, whereby researchers seek to ensure thatastudy
measures whatitisactuallyintended to measure 7°>. | endeavoured to meet this criterion through
adopting well-established research methods, including transcribing my interviews verbatim and
keeping comprehensive and detailed records of my findings. Interviews were carried outin either
Maltese, English, orin a mixture of both.lam fluentin both languages, and paid substantial attention
to the careful translation of Maltese into English in orderto remain as faithful as possible to what was
said duringinterviews. Where possible, | questioned informants iteratively, referringtoissues
previously raised by otherinterviewees and rephrasing questions during the interviewto ensure that
the data collected reflected the informants’ opinions. Triangulation was a key consideration during
this research, reflected in myinterviews with awide range of informants to enable verification of
indivudal viewpoints and experiences against others, and to reduce the impact of local factors peculiar
to one institution. | attemptedto gain familiarity with the structure and culture of all organizations
represented by key informants priorto each interview, and with the policies of schools wherefocus
groups were carried out. This was not always possible, beyond gleaning information from official
websites and brochures. Lastly, | engaged in areflective commentary to record my initial impressions
of,and any emerging patterns from, each interview orfocus group session. In addition, the use of

distinct but complementary data collection methods was designed toresultinacomprehensive
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snapshot of the range of environmentalinfluences on obesity, highlighting challenges and

opportunities forapplying an environmental approach to reversing the obesity crisis in Malta.

7.2.2 Transferability

Transferability corresponds to external validity, or the extent to which the research can be transferred
to other contexts. However, thisis difficult to achieve within qualitative research since the results of a
qualitative study must be understood within the specific contextual characteristics of the areain
which fieldwork was carried out. Shenton states that providing a highly detailed description of the

methods usedto conductresearchis essential, hence | have attempted to do so throughout this thesis

795

7.2.3 Dependability

Dependability corresponds with reliability, orwhetherthe research processis methodologically
consistentand correct, whetherthe research questions are clearand logically connected to the
research purpose and design, and whether findings are consistent and repeatable. Inordertodoso, |
followed aninterview guideto ensure that all issues were covered, and transcribed interviews as soon
as possible afterthe interview. Furthermore, | have reported upon each research method in detail to

enable an external researcher to potentially repeat the study and achieve similar results.

7.2.4 Confirmability

Confirmability refers to whether researcher objectivity was maintained throughout the research
process. Itis impossible to be entirely objective when conducting qualitative research. Instead, itis
suggested thatthe researchershould adopt an attitude of ‘evenly suspended attention’ 2¢in orderto
minimize research bias. Reflexivity referstothe process whereby the researcher’s subjective
impressions, pre-formed theoretical assumptions and political values are explicitly acknowledged, and
the researcher’srole in generatingand analysing the datais critically reflected upon 7>. Such reflexivity
promotes understanding of the issue under study and improves data reliability 7°¢. In this section | will
reflectupon myrole in conducting this research, and how my background might have influenced

interpretation of the datagenerated.
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Background

As a medical professional specialisingin publichealth within the Ministry for Health in Malta, | am
aware that my training and professionalinteractions with public health colleagues may have shaped
my thoughts and beliefs regarding the drivers of childhood obesity in Malta. Additionally, | entered
intothisresearch havingbeeninformed andinfluenced by the literature on ‘obesogenic
environments’, which resonated with my experience and observations as a publichealth professional.
Thus, | am aware of having had pre-conceived ideas regarding the possible existence of an obesogenic

environmentandits likely contribution to childhood obesityin Malta.

Research experience

Priorto commencingthis research, my experience had been strictly limited to quantitative methods.
While this proved beneficial inthe sense that | was aware of the need torigorously follow protocol
during the quantitative aspects of data collection, it also meant that | was a newcomerto qualitative
research. | received welcomeguidance on qualitative methods from my supervisorand qualitative
research experts, whereas the iterative development, piloting and revising of the topicguide enabled
my understanding of the qualitative method to evolve. During fieldwork, | learnt to adopta more
open-ended, participant-led approach tointerviews and focus groupsin orderto allow participants’
perspectives tocome throughinthe data. | was careful toadopt a neutral stance when discussing
obesity policy and responsibility for obesity, particularly when interviewing industry stakeholders,
where awareness of my professional background might have influenced re sponses.

Despite these precautions, my relative inexperience is likely to have influenced this research, and may
explainany missed opportunities for generating data that could have altered the findings or provided
a more comprehensiveunderstanding of the topic. However, this does not negate the overall integrity
of the study. | consciously acknowledged these pre-existing beliefs and potential bias atall times
duringthe research and declared my background upfront prior to stakeholderinterviews. | am
confidentthat, by reflecting onthe possible influence of my professional background and discussing
possible interpretations of the data with colleagues outside of the study, | was able to minimize the

effect of myinexperience on the research process.

7.3 Findings of the thesis

Findings of the research papers presented in Chapters 4to 6 are briefly summarized below.
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7.3.1 Contextual Analysis

The contextual analysis identified numerous factors that may contribute to obesity in Malta. A
nutrition transition towards a'Western'diet high in fat sugar and salt that commenced during colonial
times hasbeen thoroughly consolidated inrecent decades. Furthermore, aspects of the food
environment such as the uniquitous pastizzeria and confectionery establishments strongly hints atthe
commercial success of these outlets, possibly due to strong demand. From a policy perspective (see
alsosection 3.4 Policy response to obesity in Malta), there are encouraging signs that more
importance is being given toimproving the overall school food environment, and to the quality of
nutrition and physical education in schools. However, the contextual analysis indicated that little is
being done to create supportive food or built environments in communities. In summary, the
contextual analysis indicated that an obesogenicenvironment characterised by limited infrastructure
for active living combined with an energy-dense food supply exists in Malta, and highlighted the

relative absence of published research on this topic.

7.3.2 Overview of Systematic Reviews

The overview indicated that environmental approaches to addressing childhood obesity show
promise, yet most of the evidence is currently limited to the school setting and review results are
often equivocal. Disentangling the contribution of environmental components within multi-level
interventions (thatalsoincorporate behavioural components) to overall intervention effectiveness
presents additional difficulties to policymakers. Most systematic reviews did not provide clear
recommendations regarding which environmental components were effective. Furthermore, few
systematicreviews of relevance were of high quality, and the lack of standardisation of reporting was
identified as a potential barrierto the extraction of relevant reviewimplications and
recommendations by policymakers. In orderto add value to the overview and be able torespond to
objective 2 of thisthesis, primary studies reviewed in eligible systematicreviews were also assessed to
identify specificenvironmentalinterventions that may be of interest to policymakers in Malta.
Notably, the overview suggests that creating a healthier school food and physical activity environment
may be modestly effective inimproving weight outcomes among school-aged children. However, the
overview also revealed a dearth of successful home or community-based interventions with
environmental components. Only two such components were identified: substitution of sugar
sweetened beverages with zero-calorie alternatives, and use of atime managerdevice to limit
television watching. The need forfurtherresearch to identify effective environmental interventions
outside of the school setting was highlighted.
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7.3.3 Environmental Audit

Research Paper 1 (Contextual analysis) highlighted alack of objective data that characterizes the
obesogenicenvironmentin Malta. In orderto respond to this gap in knowledge and to objective 3 of
thisthesis, laudited the builtand food environmentin arepresentative sample of localities across
Malta and assessed children’s exposure to HFSS food advertising on local television channels. Study
findings establish a baseline against which future progress towards creating more supportive food and
builtenvironments may be measured. With regards to the built environment, statistically significant
differencesin pavement quality and bus stop density between the mostand least deprived localities
were observed. However, these findings do not necessarily indicate that socio-economicforces are at
play. Inthe absence of longitudinal trends, and given the lack of physical activity behaviour data of
individuals using the audited built environment, itis difficult to meaningfully interpret these cross -
sectional findings. However, the dearth of cycle lanes observedin audited areas highlightsagap in
Malta’s active transportinfrastructure and underscores concerns about road safety expressed by
cyclingadvocatesinthe qualitative part of this thesis (Research Paper 7).

Research Paper 3 (Television advertising) showed heavy promotion of unhealthy food and beverages
not only during children's programmes, but also throughout the weekday. Indeed, the intensity of
HFSS advertisingincreases during prime time, attimes when children are known to watch popular
family dramas %7, Research Papers 4 (Environmental audit: NEMS-S) and 5 (Environmental audit:
GroPromo) describe key features of the food environment in the community and in grocery stores,
addingrich detail tothe overall picture depicted in Research Paper 1 (Contextualanalysis). Given the
increasing number of confectionery stores granted alicense inrecentyears, itisinteresting thatthis
food store type was the only store category positively associated with increased risk of overweight and
obesityinchildrenlivinginthe audited localities. Although this association does notimply a causal
link, it provides support for regulatory measures currently being considered by the Maltese
government, including proposals to investigate the feasibility of ‘increasing the availability of healthy
food outlets and restricting outlets selling fast foods’ 8°. The data also indicate that an obesogenic
environmentis present within grocery stores (the consumerfood environment). More specifically,
Research Paper4 (Environmental audit: NEMS-S) illustrates that median price of certain ‘healthier’
versions of foods was more expensive than theirless healthy alternatives, potentially disincentivizing
purchase of healthy versions by customers. Research Paper 5 (Environmental audit: GroPromo) further
suggeststhatchildrenare exposedto HFSS food items displayed in prominentlocations within grocery

stores, possibly intentionally in order toincrease sales of these items. Onthe otherhand, with few
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exceptions, the absence of significant SES differences in food availability, price, quality and promotion
was an unexpected finding. One possible explanation for thisis that Malta’s small size and relative
ease of transportation enable consumers to judiciously shop around forfood. Inturn, this promotes
competition among majorsupermarket chains, wherethe Maltese purchase the bulk of theirfood 2°°,
Thus, grocery store size was a better predictor of food pricingthan area-leveldeprivation, since less

affluent customers may still find reasonably priced food items at their nearest large grocery store.

7.3.4 Barriers to children’s healthy dietary and physical activity behaviour

Research Papers 6 and 7 offerrich insightinto children’sand key informants’ views regarding the
impact of Malta’s food and builtenvironment upon children’s dietary and PA behaviour respectively.
Findings suggest that Maltese children have limited opportunity to be active within their
neighbourhood while unsupervised, and that this situation is compunded by parental concern
regarding traffichazards and general safety. Strategies to reduce motorized traffic, improve
infrastructure foractive transport, and enhance availability of, and access to, open spaces where
children can play are likely to be key to creatingan environment that supports children’s PA. With
regards to the food environment, thereis clearly more to be done at policy levelin orderto make
healthy food choices the default choices forchildren. Numerous strategies can be employed to
establishamore supportive, healthier food environment. These include environmental interventions
such as regulation of HFSS food advertising on television during peak hours; introduction of fiscal
measures to make healthierfood options cheaper; more regulation and stricter enforcement of laws
or policies that support healthierfood choices within and around schools; and educational and
behavioural interventions aimed at parents and grandparentsin order to avoid the establishment of
inappropriate dietary habits athome. The data presented in thesearticles support the quantitative
findings outlinedin Research Papers 3-5, and complement the conclusions reported in the contextual

analysis. This suggests that triangulation of data was achieved in this research.

7.3.5 Obesity frames

Research Paper 8 providesinsightinto the framings of obesity by two key stakeholder groups in Malta.
Findings indicatethat the food industry in Malta has adopted the ‘industry playbook’ utilised by the
industry sectorin many other countries. This script promotes a narrative of obesity thatrevolves
around the concept of personal responsibility for one’s dietary and physical activity choices. Obesity is

presented as a problem affecting a minority of the population thatis best addressed through
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education and an emphasis on energy expenditure. Such a narrative deflects attention away from any
industry responsibility for actively promoting unhealthy dietary behaviouramong consumers. In
contrast, publichealth actors highlighted the existence of an obesogenicenvironment (partly
describedin Chapters4and 5 of this thesis), and proposed an obesity frame that shifts attribution of
responsibility away from the individual. According to publichealth, there is a collective societal
responsibility to tackle the underlying cause of obesity, thatis, obesogenicenvironmental factors that
make healthy behaviour difficult to pursue. While the frames espoused by each sector matched with
those reportedinthe international literature, there was unexpected agreement between sectors

regarding the key role of parentsin addressing childhood obesity.

7.3.6 Microsimulation modelling

The results of the microsimulation model (Research Paper 9) offerauseful contribution to the policy
debate around childhood obesity. They provide modelling evidence of the tangiblefinancial and
population health benefits that may be achieved if bold action to address obesity is undertaken.
Despite the lack of data on indirect costs of obesity, it became clearthatany reduction in population
overweightand obesity levels in Malta— even arelativelysmall decrease of 1% of population BMI -
would substantially reduce the health burden of obesity-related disease and healthcare costs over the
comingtwo decades. In particular, the financial savings that can be achieved are ‘low-hanging fruits’
that are likely to be attractive to budget-conscious policymakersin the shortterm. Future
microsimulations will benefit from the inclusion of adult BMI data that is currently being collected
withinthe framework of athird European Health Interview Survey, which will offera clearer picture of

future population obesity trends in Malta.

7.4 Strengths and limitations of this research

7.4.1 Strengths

This research has a number of strengths. [t made extensive use of c