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The quality of health is heavily influenced by lifestyle habits. (...) By

managing their health habits, people can live longer and healthier and
retard the process of aging. Selanagement is gal medicine. If the

huge health benefits of these few habits were put into a pill, it would be

declared a scientific milestone in the field of medicine.

- Albert Bandura

Let food be thy medicine and medicine be thy food.

- Hippocratedg
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Resumo

Resumo

As canpanhas de saude sdo amplamente utilizadas para persuadir as pessoas a adoptarem
estilos de vida saudaveis, incluindo o consumo de frutas e vegetais. O principal objectivo
desta tese foi identificar os mecanismos pelos quais preditorescegcibivos afetam o

consumo de frutas e vegetais, utilizando esse conhecimento, e teoria, para o desenvolvimento
de mensagens de salde, avaliando a sua eficdcia na promocdo deste comportamento.
Realizararrse quatro estudos, descritos em cinco capitulos. As hipotesesilddas
sustentarse no modelo Health Action Process Approach (Schwarzer, 2008) e na literatura
sobre enquadramento de mensagens. Nos estudos descritos nos capitulos 2 e 3seesificou
utilidade tedrica do modelo para este comportamento e seleciesaras crencas mais
relevantes para cada constructo, a fim de desenvolver mensagens dirigidas a pessoas em
diferentes estadios de mudanca. No capitulo 4, demorsdrausuperioridade de mensagens
adequadas ao estadio na promocéao daefidacia entre pas®as num estadio ndistencional

e intencional, e da intencdo e progressdo de estadio entieterd@@onais, sustentando a
validade dos estadios. Os estudos apresentados nos capitulos 5 e 6, demonstraram o valor da
adequacdo entre o enquadramento da ngensa& a orientacdo motivacional e as intencdes

dos destinatarios, o qual mostrou variar consoante a qualidade percebida da mensagem. Os
contributos aplicados apoiam o uso de teorias psicolégicas no desenvolvimento de mensagens
de saude e a adaptacdo do seanteldo e enquadramento de acordo com o estadio de
mudanca e/ou orientacdo motivacional da audiéncia, para maior eficacia na promocao de

mudancas nos comportamentos de saude.

Palavras-chave: mensagens de saude, adaptacdo ao estadio, enquadramergiosegem,

consumo de frutas e vegetais.

PsycINFO Codes:

2750 Mass Media Communications

3360 Health Psychology & Medicine

3365 Promotion & Maintenance of Health &Wellness
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Abstract

Abstract

Health communication campaigns are ubiquitous in the endeavor of perspadiplg to

adopt healthier lifestyles, including fruit and vegetable intake. The central aim of this
dissertation was tadentify relevant mechanisms by which key psychological antecedents
affect fruit and vegetable intake, using this knowledge and theomfdrm the design of

health messages, and evaluating their effectiveness in promoting this health behavior. We
conducted four studiesvhich are described in five chaptef$e theoretical underpinning of

our hypotheses was based on the Health Actiond3sApproach (Schwarzer, 2008), and on

the literature on health message framing. The studies described on chapters 2 and 3 allowed to
verify the theoretical model utility in predicting fruit and vegetable intake, and to select
relevant beliefsunder the heoretical constructs for the development of health messages
targeted at people in different stages of change. The study described on chapter 4
demonstrated the superiority of stagedtched health messages for instilling sdficacy

among norintendersand intenders, and intention and stage progression feintemders,
supporting the validity of stage assumptions. The two other studies, presented in chapters 5
and 6 demonstrated the value of matching the frame to the recipients” motivational orientati
and baseline intentions, which was shown to vary according to the perceived message quality.
The applied contributions support the use of psychological theories for the development of
health messages, and matching their content and frame to the nedfage and/or

motivational orientation for increased effectiveness in promoting health behavior change.

Keywords: health messages, message tailoyimgssage framing, fruit and vegetable intake

PsycINFO Codes:
2750 Mass Media Communications
3360 Heah Psychology & Medicine

3365 Promotion & Maintenance of Health &Wellness
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Chapter 1. Introduction

Introduction

Nowadaysthe existenceof alink betweendietarychoicesandhealthis unquestionable
andthe relevanceof eatinghabitsfor the maintenancef good healthis undeniable Among
other dietary aspects,the importanceof a sufficient fruit and vegetableintake has been
stressedn the basisof its preventiverole regardingthe major causef deathin developed
countries(WHO, 2009),andits benefitsfor healthandwellbeing (Hakkaraineret al., 2004;
Sanchezet al., 2012). Clear recommendationgor fruit and vegetableintake have been
established(Lock, Pomerleau,Causer,& McKee, 2004), however data from different
countries around the world convergein showing that only a small percentageof the
populationattainsuchintakelevels(Hall, Moore,Harper,& Lynch, 2009).

Healthcampaignsarea widespreadneandor trying to persuadgeopleto changether
dietary habits,suchasfruit andvegetableintake (Pomerleaul.ock, Knai, & McKee, 2005).
They havethe advantageof reachinga higher numberof peopleat a relatively low costper
head(Wakefield, Loken, & Hornik, 2010). However,not all campaignssucessfullyattain
their goals,arguablybecausesomehealthmessagesre developedn the absenceof a clear
theoreticalgroundingor empiricalevidencesupportingcontentselectionandframing.

The presentdissertationwill focus on two communicationstraegiesthat have been
studiedas a meansof enhancinghealth messageséffectiveness: tailoring / targetingand
framing. We defendthat psychologicatheorieson healthbehaviorchangemay help to refine
such strategiesand, thus, provide information on the developmentof effective health
messagesthus contributing to increasingthe odds of reachingthe ultimate goal of such
campaignssuccessfullychanginghealthbehaviors,suchasfruit and vegetablentake. Our
main tenetis that different peoplehavedifferent needsin termsof informationandskills, as
well as different preferencegowardsthe way in which suchinformation is framed. These
differencesmay arisefrom the specificbarriersand challengegeopleface at a certainstage
of their changeprocessor from individual differencesn dispositionalcharacteristicsin each
case,the central idea is that when health messagesre adaptedin a way that fit these
situationalor dispositionalindividual differences,they should lead to increasedsucessin
healthbehaviorchangeprocesses.

This dissertationis organizedin sevenchapters.The presentchapter presentsthe
generabackgroundanoverviewof differentaspectselatedto fruit andvegetablentake,and
the theoreticalframework supportirg our researchquestions.The following five chapters
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(Chapters2, 3, 4, 5 and 6) are empirical chaptersbasedon publishedor submittedarticles.
Following the empiricalchaptersChapter7 providesa summaryandintegrateddiscussiorof
the main findings, aswell astheir main contributionson both theoreticaland appliedlevels,
while drawing conclusionswith regardto their implicationsand raising questionsthat have
yetto beaddressed.

In thefollowing introduction,we will beginby outlining the generalbackgroundf this
researchlin thefirst section,the myriad of influencesover eatingbehaviorswill bereviewed,
stressingthe importanceof psychologicalfactors for understandingood choicesand as
potentialinterventiontargets.The needfor interventionin this domainwill thenbereinforced
by sheddindight uponthelink betweerfood choicesandhealthandits implications,suchas
prematuredeath,quality of life andpublic spending, asvell asotherbenefitsthatarerelevant
from a primary preventionperspectiveFinally, the advantagesf usinghealthcampaignsasa
meansto fosteringchangesn healthbehaviors,ncluding the improvementof dietary habits
will be presentedas well as evidencepertainingto campaigneffects and effectiveness
evaluations.

Thesecondsectionwill focuson presentinghe healthbehaviorof interestin the studies
presentedn this dissertationfruit and vegetableintake. It beginswith a definition of what
"fruit and vegetables'actually are, and by reviewing the recommendationsegardingtheir
intake. Specifichealthbenefitsassociatedvith fruit andvegetableintake arethenpresented,
aswell asavailabledataon fruit andvegetableconsumptionn different countries,including
Portugal, with a view to demonstratingthe need for its promotion. Sociakdemographic,
contextualand psychologicafactorsaccountingfor differencesin levelsof consumptiorare
thenbriefly reviewed,with specialemphasion the psychosociafactors,giventhatthey are
the primary targetsof health communicationsthat set out to directly influence behavior.
Finally, a classificationof differentstrategieso promotechangesn fruit andvegetabléntake
is provided, situating health communication interventions within the broader set of
possibilities.

In thethird section thetheoreticalunderpinningof our thesiswill be presentedA brief
historical overview of persuasionand attitude changemodelsis provided, followed by a
presentationof the most prominent social cogntive health behavior change models. A
detaileddescriptionof the theoreticaframeworkunderlyingthe presentesearclprogram the
Health Action ProcessApproach (Schwarzer,2008a)is then given, and is followed by a

review of the mostrelevantliterature on the two communicationstrategiedeingaddressed:
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messagedailoring / targetingand messagdraming. Finally, the fourth sectionprovidesan
outline of the empirical chaptersdescribingthe aims of the different studies,and how they
seekto contribue to the current state of the literature on the motivational and volitional
mechanism#volvedin fruit andvegetablantake,on stagemodelsof healthbehaviorchange

andtheirimplicationsfor tailoring/ targetingandon healthmessagéaming.

1. General background: From nutrition to health

1.1. Why do we eat what we eat?

Despiteits apparensimplicity, the answerto the questionof why we eatwhatwe eatis
rather complex, not only becauseof the number of factors involved, whether food or
individuatrelated,but also due to the multiple contextswhereeatingtakesplace,which are
embeddedn a specifictime andcultural matrix. Eatingis a survival need,aswell asbeinga
sourceof pleasureandthroughoutour lives, it evolvesto becomea source of meaninganda
way of expressingur identity.

Foodchoiceshave,to someextent,a sensoryand physiologicalbasis.For example the
"natural” preferencefor sweettastes,evenin newborns,is well documentedas are the
expulsion reactionsthat follow the exposureto bitter and sour tastes (Steiner, 1977).
Moreover, sensoryspecific satietyis a physiologicalmechanisnmthat operatesn the short
termregulationof intake,sothatthe greaterthe sensoryandnutritional diversity of foods,the
highe the overall intake (Rolls & Hetherington,1989). Both the preferencedor sweettastes
andaversiontowardsthe bitter or sour,plus the useof the sensorialaspectof food asa cue
for varietymakesensdrom an evolutionarypoint of view. As omnivores humanbeingshave
the advantageof being able to live in almostevery part of the Earth’ssurface.However,
without a clear geneticpredispositionto stick to a specific kind of food, the likelihood of
ingestingtoxic foods or a nutritionally unbalanceddiet is increased(Rozin, 1996). Thus,
sensoriabspect®f food areusedasa vehiclefor food selectionwith sweetsignalingenergy
densdoodsandbitter or sourtastingfood pointingto a potentiallyinedibleor toxic substance
(Conner& Armitage,2002. Furthermoretheyactasa cuefor variety, ensuringintake of the
differentnecessarputrients(Rolls & Hetherington;1989).

Despitethe existenceof innate predispositionsdifferent studieshave confirmed that

preferencesare shaped,to a large extent, through experienceand learning processes
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(Beaucham@® Moran,1984;Bertinoetal., 1982).This is how onemayunderstandhatsome
food and beveragesgespitehavinga souror bitter taste,suchasbeer,may, nonethelesshe
greatly appreciatedn certain cultures.The life of eachchild beginswith only onetype of
food, milk, but the variety of foodsexpandggreatlyevenin the very early years.During this
processthe mereexposureo foods(Birch & Marlin, 1982),the associativdearningbetween
the eatingof certainfoodsandtheir social,emotionalandevenphysicalconsequence@irch,
Zimmerman,& Hind, 1980;Rozin & Vollmecke, 1986) andthe sociallearningexperiences
with the family (Pearsoret al., 2009),peers(Birch, 1980)andthroughthe media(Halford et
al., 2004) are important socializationand learning experiencevehiclesthat influence food
choicesandthedevelopmenbf dietaryhabits.

Whetherpreferencesare innate or learnedthrough experiencethe liking for certain
foodsanddislike for othersis animportantchoicedeterminan{Shepherd Farleigh,1989).
Eatingis a pleasurablexperienceand peopledo not eatjust to satisfytheir nutritional needs.
However,thereis no direct correspondencketweenliking andfood choice,and sensations
not the solefactorinvolvedin the choiceof food (Armitage & Conner,2002).Moreover,the
physiologicalaspectsrelatedto food choice are often mediatedby cognitive processesas
individuals establishassociation®etweenspecific sensoy characteristicef foodsandtheir
postingestive or postabsorptiveeffects, and learn to regulatethem through their dietary
choiceg(Booth,1985).

Cultural traditionsare alsoimportantin determiningwhat we eat (Katz, 1989). It has
beenarguedthat from the productionof food to its preparatiorandingestion,eatingshould
be regardedasa predominantlycultural act (Montanari,2004).Unlike otherspecieshumans
do not only eatwhat natureoffers. Throughagricultureandlivestock, manactuallyproduces
whatis eaten Moreover,mostof whatis eatenis first transformedy the useof fire andother
technologieshat constitutewhat may be called a "cuisine”, a cultural body of knowledge
relatedto food selectionand preparatiorthatis handeddown from generatiorto generation
(Katz,1989).

Throughouthistory, food has servedas an elementto expressselfidentity and to
establishdifferencesamongsocialclassesFoodchoiceshaveplayedarole in affirming social
status,throughhow muchis eatenand what is being eaten(Montanari,2004). Standardsof
valuehavechangedvertime, especiallysincefood industrializationwhich hasdemocratized
accesdo food, both in termsof quantity and diversity. Standardf value may also change

from one socety to another,howeverall culturesdifferentiatebetweenhigh andlow status
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foods (Gelfand, 1971). Thereis little doubtthat eatingis a communicativeact (Conner&

Armitage, 2002); we form impressionsof othersbasedon their dietary choices(Basow &

Kobrynowicz,1993; Chaiken& Pliner, 1987)and self-presentatiorconcernsmay determine
how muchwe eatin a specificsocial situation(Mori et al., 1987; Pliner & Chaiken,1990).
Therefore,in addition to biological predispositionscultural and social contexts exert an
importantinfluenceover dietary choices.Multiple otherfactorsmay alsoplay a role in food

choicessuchassocioeconomidactors(e.g.,income,price of foods),educationafactorsand
nutritional knowledge, religious practices, envionmentrelated factors (e.g., food

availability, advertisement)demographicfactors (e.g., gender,age), to name but a few.

Different models have been proposed (e.g., Conner & Armitage, 2002; Khan, 1981,
Shepherd1985), presentingdifferent selectionsof these(and other) factors,arrangingthem
accordingto differentinherentlogics. All suchmodelsare, however,essentiallydescriptive
andarguablynoneof themaretotally comprehensive.

Despitethe complex picture of factorsinfluencing food choices,many of them exert
their influence, at least partially, through individuals™ perceptions,beliefs and attitudes
towardsfood (Conner& Armitage,2002).In otherwords,their influenceis oftenmediatedoy
psychologicali.e., sociatcognitiveandemotiona) aspectsithin theindividual. Suchfactors
are,thereforecrucialto understanénindividual sfood choicesandarethe mainfocusof the

presendissertation.

1.2.Dietary habits and health

The main causeof deathhavedramaticallychangedover the last hundredyearsor so.
Datafrom the United Statesshowsthatin 1900the main causeof mortality wereinfectious
diseases,such as influenza and pneumonia,tuberculosisand gastrointestinaldisorders,
whereasin 2010, noncommunicablediseasessuch as cardiovasculardiseaseand cancer,
toppedthe list (JonesPodolsky,& Greene2012).In Portugal,cardiovasculadiseasesvere
responsiblefor 37% of all deathsin 2010, cancerfor 26%, and other non-communicable
diseasesnddiabetesaccountedor afurther 13%and6%, respectivel( WHO, 2011).

Dietary habitshave also undergongorofound changesover the last century. Although
manypeoplein low- and middle-incomecountriesstill suffer from malnutrition, worldwide,
overweight and obesity already case more deathsthan underweight(WHO, 2009). In
developedcountrieswe live in anaffluentsocietynowadaysSomehaveevencoinedtoday’s

food environmentwherethe accesgo a hugevariety of readyto be consumedood products,
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in which high sugarconcentrationis prevalentas"toxic" or "obesogenic'(Swinburn,Egger,
& Raza,1999).

Five out of thetenmajor metabolicandbehavioralrisk factorslinked to main causeof
deathin high-income countriesare relatedto diet: high blood pressure,overweightand
obesity,hyperglycemiahigh cholesterolndlow fruit andvegetablantake (WHO, 2009).In
conjunctionwith physicalinactivity, thesefactorsaccountfor 19% of deathsworldwide and
7% of disability-adjustedlife years. Indeed, nutritionally poor diets contribute to huge
expenditure,most of which is related to treating their consequencessuch as medical
appointmentsjn-patient and day-case admissions,out-patient attendancesand drug costs
(McCormick, & Stone,2007).Thefinancialburdenof obesityanddiabetegepresented.2 %
and1.3 % of the GDP of the US in 2000and2002,respectivelyYach, Stuckler,& Brownell,
2006),and in the UK alone,morethan 7 billion Euroswere spentin connectionwith poor
dietrelatedill healthin 200607 (Scarbooughetal., 2011).In sum,the main cause®f death
nowadaysnaybeattributed to alargeextent,to poordietaryhabits.Besidegprematuraleath,
thesehabits also contributeto reducingquality of life and to massivehealthcareexpenses,
mainly in orde to treat the consequencesf suchdietrelateddiseasesGiven that dietary
habitsareamenabldo changeboth healthandfinancial burdenscould be preventedhrough
interventiondgn this domain.

Promotingdietaryhabitchangealls within the scopeof a primary preventiomapproach,
whereefforts are gearediowardsthe modification of risk factorsand preventionof the onset
of an initial episodeof diseaseThis approachhasgreatpotentialin overcomingsecondary
prevention thus contributingtowardsimproving the healthof populationsin a costeffective
manner,with virtually no side effects (Kaplan, 2000). In lieu of the biomedical model,
primary preventionendorses bio-psychesocial healthmodel, focusedon healthpromotion
rather than on diseag detectionand treatment.In fact, besidesreducing mortality and
morbidity, other beneficial outcomesare relatedto a nutritionally balanceddiet, such as
increasedvitality and quality of life (Sanchezet al., 2012), mental health and wellbeing
(Hakkaminenet al., 2004; Rogers,2001), better oral health (Kénig, 2000), improved skin
condition (Boelsmaet al., 2003) and suitableweight (Swinburn,CatersonSeidell,& James,
2004).All thesebenefitsareworth consideringwhenthe aim is to go beyondthe prevention

of earlydeathto improvethelives andwellbeingof individuals.
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1.3.How is this related to health communication?

Health campaignsplay an importantrole in societalefforts aiming to foster healthful
practices Campaign$iavebeendefinedas an "organizedcommunicatioractivity, directedat
a particularpopulationfor a particularperiod of time, to achievea particulargoal” (Snyder,
2007). Typically, the ultimate goal is to influence individuals™ health behaviors,but the
chosenpathwaysmay be direct or indirect (Wakefield et al., 2010). Campaignsaiming to
havea directimpact on behaviornormally seekto trigger emotionalor cognitive responses
that arerelevantfor individuals” decisionmaking and/orbehavioralenaction.Otherways of
influencing behaviorindirectly include setting an agendafor the discussionof the health
topic, promotinga changein socialnorms,or initiating the public debateof a certainhealth
issue thatmayleadto or be usedin supportof achangen policy (Wakefield etal., 2010).

Despite their widespreaduse, the effectivenessof health campaignsmay vary.
Historically, threegeneration®f researcton campaigneffectsmay be distinguishedRogers
& Storey,1987).Thefirst, or the "era of minimal effects” (Perloff, 2003),emergedwith the
first systematic evaluations of campaign effectiveness,that were rather disappointing.
However,this pessimisticview startedto changein the 1960sand gaverise to the "era of
campaigrsuccess"whichwasgroundedon areviewentitled"Somereasonsvhy information
campaignsansucceed'(Mendelsohn1973).Someof thereasondehindthe minimal effects
perspectivevereclarified, suchasthe unrealisticallyhigh succes&xpectationsa tendencyto
blamethe audiencefor the lack of effects,the absenceof sophisticatednethodsto detect
subtlechangedn attitudesand behavior,aswell asreferringto the period beforetelevision
(Perloff, 2003). This secondgeneratiornof studies,conductedduring the period betweenthe
late 60s and early 80s pointedto the huge succesof campaignsHowever,this view was
againoverriddenin the 80s, by what was denominatedhe "contemporaryera of moderate
effects”(Perloff, 2003).This perspectivas groundedon the observatiorthatsomecampaigns
are successfulput othersfail to achievetheir objectives.In fact, severalfactors have an
impact on campaigneffectiveness,such as the type of outcome being considered(i.e.,
whetherthe focusis to influenceknowledge attitudesor behavia), the doseof information,
degreeof repetition,integrationwith interpersonatommunicationandthe concomitantuse
of othersocialchangestrategiessuchasreinforcemenor environmentathangegSalmon&
Atkin, 2003).Anotherimportantaspecis whetherthe behavioris episodic,suchasscreening

and vaccination,or ongoing, for example,dietary choicesor exercise.In this regard, the
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available evidence points to the relative successof campaignsin promoting episodic
behaviorsvhencomparedo ongoingones(Wakefieldetal., 2010).

Moreover,a metaanalysishasrevealedthat the type of behaviorbeingpromotedis of
paramountimportance(Snyder,2001; Snyderat al., 2004). For campaignspromoting the
commencementdf a new behavior,suchas seatbelt use,exercise,condomuse,or fruit and
vegetableintake, 12% more peoplein the campaignsitesadoptedthe behavior,on average,
thanin the controlcommunitiesHowever,for campaigngromotingthe cessatiorof acquired
habits,suchas smokingcessdon and unprotectedsex, only an averageof 5% more people
ceasingthose practiceswas observed.Thus, campaignsseemto be more effective in the
promotion of behaviorsthat may contributeto enhancinghealth, ratherthan instigatingthe
cessationof heath-impairing behaviors. Neverthelessfacts such as the behavior being
addictiveor not and the campaignhaving an enforcementomponentor not shouldalso be
takeninto account(Snyderetal., 2004).

Campaignsavethe potentialof reachinghigh proportionsof large populationsThis is
important, given that from an epidemiologicalpoint of view, effective preventionhasbeen
foundto requirechangesn environmentabr lifestyle factorswhich involve the populationas
a whole (Rose, 1992). Within the scqe of a population,greatercontributionto the total
diseaseburdenis conveyedby a higher numberof peopleat the centerof the risk factor
distribution,thanby thosewho areexposedo moreof arisk, i.e., thelower numberof people
on the extremeerd of the distribution (Rose,1992). This is why a limited impact on the
populationmaybe expectedrom effortsto preventdiseasdasedon targetingonly thosewho
areatahigh-risk level (Rose,1992).

Moreover, it has been estimatedthat even a small changein the distribution mean
engendergonsiderablehangesn the overall prevalenceof diseasgEmbersoret al., 2004),
sincethe meanof a certainrisk (or protective)factorhasbeenfoundto predictthe prevalence
of casesin a given population. Thus, even if the overall effects of populationbased
approachessuch as health campaignsmight seemsmall in terms of reducingrisk factors,
thesechangesnaygive riseto significantchangesn thetotal prevalencef disease.

Campaignshavethe potentid of being widely disseminatedat a fairly low cost per
personFor example a costeffectivenesstudyof a campaigno promotefruit andvegetable
intake concludedthat the healthbenefitswere obtainedat a net cost saving (WHO, 2002).
However, this potential is not always fully accomplishedand sometimescampaignsmay
even backfire, as someare developedin the absenceof a clear theoreticalbackgroundor
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empiricalsupport,andarenot informedby healthbehaviorchangetheories . Thus,we believe
that campaignshave great potential as contributorsto the population'shealth, but further
researchs necessaryn orderto increasethe likelihood of campaigngeingmore successful
in their endeavorandto avoid boomerangeffects.Contrarily, a lot of morey might be spent
on effortsthatfail to achievetheir ultimateaim, namelyto improvethe health,quality of life

andwellbeingof individuals.

2. Fruit and vegetableintake

2.1.Definition and recommendations

Oneof the crucial elementsof a healthydiet is to eatan adequateamountof fruit and
vegetablefWHO, 2002). Different definitions of what may be considereda "fruit" and a
"vegetable" exist, dependingon the criteria that is used. According to Agudo (2005),
nutritional propertiesand health benefits relatedto their consumptionshould be the main
criteria, and culinary definitions shouldbe preferredover botanicalones,sincethey relateto
individuals” commonunderstandingf foods and their cultural uses.In trying to establisha
more cons@sualdefinition, vegetablehave beendefined as the edible partsof plants,and
otherfood itemsthat are usedas such,for instancemushroomsor somefruits and sprouts,
suchastomato,cucumberpepperandeggplantwhetherthey are eatenfresh,cannedfrozen
or dried. Potatoestubersand dry pulsesare normally excludedfrom the definition. Fruit
includeall sortsof fresh,cannedanddried fruits, andmayincludenuts,althoughinclusionof
the latteris moredebated Agudo, 2005).Fruit juicesmayalsobe consideredaslong asthey
aretotally natural,i.e., without any otheraddedngredient.

From a health promotionstandpoint.establishingclear recommendationfor the daily
intake of fruit and vegetabless a stepforward in termsof its monitaing and promotion.
Guidelinesfrom the World HealthOrganizatiorrecommendan averagantakeof at least400
gramsof fruit andvegetablesa day (WHO, 2004),althoughsomeadjustmentsnayhaveto be
madeaccordingto individuals” age,genderand physicalactivity level (Gidding et al., 2006;
USDA, 2011).In orderto help peopleunderstandvhatthe amountof 400 gramsof fruit and
vegetablegefersto, in somecountriesthis quantityis communicatedn servings/ portions.
Although somevariability acrosscountriesexist, a minimum intake of five portionsof fruit

and vegetablesa day is the most commonrecommendatior{fPomerleauet al., 2005). One
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serving/portionis 80 grams,andis roughly equivalentto a cup of raw vegetablesandhalf a
cup of mincedor cookedvegetablespne mediumsized piece of fruit (e.g., orange,apple,
banana),two small piecesof fruit (e.g., plums, kiwi), and half a cup of berries (e.qg.,
strawberriescherries)(Agudo, 2005). A recentstudy with a British representativesample
has,however,drawnattentionto the fact thatthereare possiblygreaterhealthbenefitswhen
the intake is above sevendaily portions (Oyebode,GordonrDseagu,Walker, & Mindell,
2014). Neverthelessfurther researchis still requiredbefore an adjustmentin the adopted

recommendationsanbe made.

2.2.Health benefitsassociatedwith fruit and vegetableconsumption

Nutritionally, fruit andvegetablesrelow-denseenergyfoods,constitutinganimportant
sourceof fiber, vitamins, mineralsand phytochemicakelements(OMS, 2006). Many of the
phytochemicalgresentn fruit andvegetablesvork asimportantantioxidants protectingthe
cellsandthe bodytissuesfrom free radicalsandaging(Kaur & Kapoor,2001),theyinterfere
with inflammatoryprocesseswhoseinhibition is important,for example,to control cardiac
diseasegEsposito& Giugliano,2006)andinhibit the proliferation of cancercells (Gescher,
PastorinoPlummer,& Manson,1998).

Epidemiologicalstudieshave also corroboratedthe link betweenfruit and vegetable
intake and a lower risk for cardiovasculardiseases(Dauchet, Amouyel, Hercberg, &
Dallongeville, 2006; He, Nowson, Lucas, & MacGregor,2007), certain types of cancer
(Boggset al., 2010;Liu & Russel,2008),type Il diabeteqCarter,Gray, Troughton,Khunti,
& Davies,2010)andobesity(Ledoux,Hingle, & Baranowski2011).Accordingto the World
Health Report(2002),it is estimatedhata low fruit andvegetablantake cause<.7 million
deathsayearworldwide. Thus,it comesasno surprsethatanincreasean fruit andvegetables
hasbeendefinedasa majorpublic healthgoal (PNS,2012;WHO / FAO, 2005).

2.3.Adherenceto the recommendations

Different methodsexist to estimatefruit andvegetablentakelevels,which rangefrom
usingaggegatepopulationdata(e.g.,measure®f food supply,suchasfood balancesheets)
to individual level data (e.qg., selfreport measuref fruit and vegetableintake) (Agudo,
2005). Furthermore,estimatesof fruit and vegetableconsumptionmay be requestd for

guantity (e.g.,numberof portionseatenin a regularday) or frequency(e.g.,numberof days
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per week that one eatsfruit), and the definitions of what may be consideredfruit and/ or
vegetablesnayalsovary. Thus,resultsof differentstudiesarenot alwaysreadilycomparable.

Datafrom 52 countriesfrom four continent/Africa, America,Asia and Europe)taking
partin the World HealthSurvey(20022003)revealedhatmorethan70 % of individualseat
lessthan the recommendedl00 gramsof fruit and vegetablesa day (Hall, et al., 2009). A
recentreport by the Organizationfor Economic Cooperationand Development(OECD),
encompassin@4 countries,revealedthat, on average,57% of men and 69% of women
consumedfruit every day, althoughthere was great variability acrosscountries,with only
20% of menin Finland eatingfruit daily, whereasin Australiathe percentagdor menwas
90% (OECD, 2013). For vegetableintake, 64% of men, on average,and 73% of women
consumedregetable®n a daily basis.Again, levelsvariedgreatlyacrosscountrieswith only
30% of meneatingvegetableeverydayin Germany,againstalmost100% of mendoing so
in Korea(OECD,2013).

In anotherstudywith morethan500,000adultsfrom ten different Europearncountries,
avaage fruit and vegetableintake, measuredoy meansof a 24-hour recall measurewas
below 400 grams(335 grams/day)Boffetta et al., 2010). Somevariability acrosscountries
was found onceagain,with the lowestlevel in Sweden(231 grams/day)and the highestin
Spain(511grams/day)andwith generallyhigherlevelsof intakeregisteredn southermrather
thannorthernEuropeancountries(Boffetta et al., 2010). Another study conductedn several
Europearcountrieswith a sampleof schootagedchildrenshowedthatthe fruit andvegetable
intake of Portuguesechildren was one of the highest (264 grams/day),although still
considerablylow in comparisonto the recommendation§Yngve et al., 2005). In the same
study, Spain and Iceland registeredthe lowest intake levels (176 and 143 grams/day,
respectively).

Very little updateddatais availableto estimatefruit and vegetableintake amongthe
Portugueseadult population, since the only National Food Inquiry with a representative
sampleof the Portuguesgopuation was conductedn 1980 (Ferreira,Cruz, Martins, Mano,
& Dantas,1985). Thus, availableestimatesstem, primarily, from measure®f food supply,
suchasthe Portuguesé-oodBalanceSheet(INE, 2010).By comparingthe daily availability
of fruit and vegetabledor the period 20032008 with the recommendationgor eachfood
type, it wasconcludedhatin orderto attainthe recommendedhtakelevels,a 79% increase
in vegetablesand 48% in fruit consumptionwould be required (INE, 2010). However,

measues of this naturetendto overestimateéhe amountof food thatis actuallyeaten,dueto
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thefact thatlossesresultingfrom wasteandfood processingaregenerallynot accountedor
(Agudo,2005).

On the basisof datafrom the National Health Inquiry (Inquérito Nacional de Saude
2005/2006,INE /INSA, 2009)it is only possibleto ascertainthe percentageof individuals
who saytheyeatfruit (80%)andsalad/ cookedvegetable$69%)aspartof their main meals.
Thus,thesefiguresdo not provideany informationon the consumptiorfrequencyor quantity

of suchfood items.

2.4.Factors associatedwith fruit and vegetableintake

Socialtdemographicpredictors

A commonfinding acrossdifferent studieson fruit and vegetableintake, whether
nationalor international,is that, on averagewomeneatmore fruit and vegetableghanmen
(Baker& Wardle,2003;Boffettaetal., 2010;INE /INSA, 2009;OECD, 2013;Wardleetal.,
2004).Genderdifferencesin fruit and vegetableintake havebeenexplainedby the fact that
womenhavebetternutritionalknowledge(Baker& Wardle,2003),tendto considerfruit and
vegetableintake as being more relevantto health (Wardle et al., 2004), attribute more
importanceto having a healthydiet (Miles & Eid, 1997), are more concened with weight
managemengand with eating low-calorie foods (Wardle et al., 2004) and expresshigher
subjectivenormsrelatedto fruit and vegetableintake (Backman,Haddad,Lee, Johnston&
Hodgkin,2002).

Older peoplealsotendto eatmorefruit andvegetableghanyoungerindividuals (Ball,
Crawford, & Mishra, 2006;Blanck, Gillespie,Kimmons,Seymour,& Serdula,2008; OECD,
2013).However,to our knowledge,no study hasspecificallyaddressedhe questionof why
olderpeopleeatmorefruit andvegetales. A plausibleexplanations thatit is associateavith
the more generalizedchangesin dietary patterns(CasagrandeyWang, Anderson,& Gary,
2007; Daniel, Cross,Koebnick,& Sinha,2010)and/orwith changesn tasteandflavor that
accompanyging(Stevens& Cain,1993).

Socialeconomicstatusis anotherfrequentlymentionedpredictorof fruit andvegetable
intake, with people from a higher status(i.e., higher educationand/ or higher income)
consuming more fruit and vegetables(De Irala-Estevez et al., 2000; Giskes, Turrell,

Patterson& Newman,2002). This associatiormight be explainedby the higher nutritional
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knowledgeand awarenes®f the importanceof eatinghealthyfoods amongwell-educated
individuals (ParmenterWaller, & Wardle,2000),with financial availability, consideringthat

the costis consistentlyreferredto as a major barrier for fruit and vegetableintake (e.g.,

Cassady,Jetter,& Culp, 2007). The areaof residencas alsoan importantfactor, given that

more affluent neighborhood$endto haveeasieraccesdo fruit andvegetablegDubowitz et

al., 2008). Notwithstanding,in somecasesthe associatiorbetweenhigher social economic
statusand higherfruit andvegetableintakeis negligible (e.g.,for vegetableconsumptionn

Belgium, Italy, Greece Sloveniaandthe SlovakRepublic)or mayevenbereversede.g.,for

fruit consumptionn Greeceand Spain)(seeOECD, 2013),s0 any generalizatiorshouldbe

madewith care.

Otherstudiesreveala positiveassociatiorbetweerbeingmartied anda greaterfruit and
vegetableintake (Billson, Pryer, & Nichols, 1999; Devine, Wolfe, Frongillo, & Bisogni,
1999; Pollard, Greenwood,Kirk, & Cade, 2001). One possible explanationis that the
husbandtvife may be a primary sourceof social supportfor the practiceof different health
behaviors,such as healthy eating habits (Umberson,1992), but this associationalso lacks
further grounding.The relationshipbetweerhavingchildrenandfruit andvegetablantakeis
yet anotherunclear association,given that some studiespoint to a positive relationship,
whereathersto the opposite(Kamphuisetal., 2006).

Although knowledgeconcerningthe sociatdemographidactorsassociatedavith higher
and lower levels of fruit and vegetableconsumptionmay be relevantfor the selectionof
specificaudiencesn greaterneedof intervention,we contendthatit is importantto bearin
mind that thesefactorsare distal and hardly likely to be direct causef fruit andvegetable
intake. Their effect is dependentupon contextual factors and is largely mediated by
psychologicafactors,suchasthosepresentedn thefollowing sections.

Contextualand lifestyle predictors

Fruit andvegetableavailability, i.e., accesdo fruit andvegetablesn a placeandtime,
arrangedin such a way that consumptionis facilitated, is one of the most mentioned
contextualpredictorsof fruit andvegetablantake (Cullenet al., 2003). Althoughthe specific
mechanismsre not yet well understoodyeviews sustainthat the availabiity of fruit and
vegetables,at home and/or in the neighborhood,is associatedwith increasedfruit and

vegetablantakein children,adolescentandadults(Jago,Baranowski& Baranowski2007).
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Price is also generally referred to as an important barrie to fruit and vegetable
consumption(Cassadyet al., 2007; MushiBrunt, Haire-Joshu, & Elliott, 2007), and the
consumptionof pre-preparedfood is also associatedvith lower fruit and vegetableintake
(Kamphuis,van Lenthe, Giskes,Brug, & Mackenbach2007). Besidesthe individual social
economiclevel, the sociateconomicstatusof the residencyareahas also beenfound to
explainfruit andvegetablantake (Dubowitz et al., 2008). The latter explanationmay reside
in the quantityandquality of food storesandrestaurantsvailablein differentresidencyareas
thatdetermingheaccessaindcostof freshproduce.The possibilityof growingone'sown fruit
andvegetabledasalso beenreferredto in somestudiesas beingrelatedto higherfruit and
vegetabt intake(Billson etal., 1999;Devineetal., 1999).

Besidedfactorsrelatedto the physicalenvironmentsomeaspectf the socialcontexts
arepowerful motivatorsandhavebeenshownto influencedietarybehaviorgPliner & Mann,
2004).Most of the studiesrelatingsocialnormsto food intake haveanalyzedheir influence
on the amountof food thatis eaten(e.g.,de Castro,1997; Roth, Herman,Polivy, & Pliner,
2001).However,studiesconductedn socialjudgmenthaveconfirmedthatsocialfactorsalso
play an importantrole in food selection.Eating is a communicativeact, and people use
information aboutfood choicesto infer characteristicof others(Chaiken& Pliner, 1987),
andsometimesalsomaketheir food choicesfor impressionrmanagementMori et al., 1987).
Severalstudieshaveshownthatindividualsarejudgedin a morepositivelight (i.e., asbeing
moreintelligent and attractive)whenthey choosehealthierfoods (Mooney & Lorenz,1997;
Steim& Nemeroff,1995).Moreover,in the presencef strangersindividualstendto choose
andeatmore apples,whencomparedo situationswheretheyarealoneor in the presencef
friends (Batista & Lima, 2013). Thus, it may not be solely the presenceof others that
influencesfood choicesandfruit andvegetablantake;who thosepersonsareandthe nature
of the socialrelationshipsnaybe attheroot of this influence.

The co-occurrenceof healthbehaviorsis alsoa known fact. Studieshaveconfirmeda
generaltendencytowardsan associatiorbetweendifferent healthpromotingbehaviors such
ashealthyeatingandexercisgLippke, Nigg, & Maddock,2012),aswell asbetweerdifferent
healthcompromisingoehaviorssuchassmokingandalcoholconsumptionWiefferink et al.,
2006). Along theselines, other studies have revealedthat higher intakes of fruit and
vegetabless associatedvith physicalactivity, andwith beinga vegetariaror vegan(Pollard
etal., 2001),whereassmokingis associatedvith low fruit andvegetablantake (Billson et al,
1999;Pdlard etal., 2001).
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Psychologicalpredictors

Individuals have the ability to exert control over the environmentand their own
behaviorsj.e., theyareableto self-regulatetheir behaviors Self-regulationmaybe definedas
a "systematic processinvolving consciousefforts to modulate thoughts, emotions and
behaviorsin orderto achievegoalswithin a changingenvironment”(Cameron& Leventhal,
2003, p.1). It also encompasseboth motivational processeshat culminatein goaktsetting,
and volitional processesinvolved in the developmentand enactionof strategiesfor goal
pursuitandon-goingevaluationof discrepanciebetweergoalsandcurrentstates Thefactors
involved in motivation and/ or volitional processesare, therefore, important for the
undestanding of dietary behavior, including fruit and vegetable intake (Adriaanse,
Gollwitzer, De Ridder,De Wit, & Kroese,2011a),andhavebeendetailedin differentsocial
cognitive modelspresentedn section3.2 of the presentchapter.For now, we will focuson
the factorsrelevantto fruit andvegetablantake gearingour review towardsthe motivational
andvolitional processegatherthanto theunderlyingmodels.

Socialinfluences beliefsaboutconsequencesf behavior,andbeliefsaboutcapabilities
areconsideredo havean importantinfluenceon the developmenof anintentionto change
ongs own fruit and vegetableconsumption(Guillaumie, Godin, & Vézinalm, 2010).
However, changingdietary behaviorsis a complex processand requiresconsiderat# self
regulatory efforts, besidesthe formulation of an intention to change.In a study where
predictorsof intention were targetedby an intervention,a significant changein intention
failed to translateinto an increasein overall fruit and vegetableintake (Kothe, Mullan, &
Butow, 2012). Two systematiaeviewson the psychosociafactorsassociatedvith fruit and
vegetablantake haveshownthat, besidedasteand somenutritional knowledge selfefficacy
(i.e., the belief thatonewill be ableto charge on&s own behavior),perceivedsocial support
(i.e., perceptionof supportfor the behaviorfrom the individual's social network), and habit
areimportantpredictorsof actualfruit andvegetablantake (Guillaumieetal., 2010; Shaikh,
Yaroch,Nebeling Yeh, & Resnicow2008).

The observationthat peopleoften fail to act upontheir intentionshasfueledresearch
specifically aiming to bridge this so-called "intention-behavior gap” (Sheeran,2002), by
unveiling the psychologicalmechanismghat operatein the translationof an intention into
action. One crucial identified processis planning. Planning may encompasdoth action
planning i.e.,amentalsimulationregardingwhen,whereandhow to implementtheintention
to increasefruit and vegetableintake and coping planning i.e., the anticipationof possible
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barriersthat might hinder fulfilment of the action plansand the establishmenbf plansto
overcomeheidentified barriers(SniehottaSchwarzerScholz,& Schiiz,2005).

Simple interventionsthat askedpeopleto formulateaction plansandthento jot them
down, specifying when, where and how they would implementthem proved to be more
effective for the promotion of fruit and vegetableintake than simply providing nutritional
information (e.g., Guillaumie, Godin, Manderscheid Spitz, & Muller, 2012; Kreausukon,
Gellert, Lippke, & Schwarzer2012; Stadler,Oettingen,& Gollwitzer, 2010).In anothertwo
studies,participantswere askedto think aboutbarriersthat could preventthem from eating
five portionsof fruit andvegetablesa day andthento write down somestrategieghat could
be used to overcomethose specific barriers. When comparedto the control group, a
significantincreasan fruit andvegetabldantakewasobtained both one month (Wiedemann,
Lippke, Reuter,Ziegelmann& Schwarzer2011)andthreemonthslater (Guillaumieet al.,
2012),with the effectsof theinterventionbeing mediatedoy changesn copingplanning.

Action control, i.e., the selfFmonitoring of behaviorand the adjustmentof subsequent
behaviorin order to attain the intendedgoals (Sniehotta,Scholz, & Schwarzer,2005) is
anotherprocesghat hasbeenanalyzedasbeing determinanin the translationof intentions
into action.To our knowledge ho prior studieshawe examinedactioncontrolin the contextof
fruit andvegetablantake.A previousinterventionstudywith actioncontrolwasconductedn
the oral health domain. Participantswere askedto note every day in a simple calendar
whetherthey hadflossedtheir teethon that particularday. This simpleinterventiontargeting
action control, provedto be effectivein increasingthe self-monitoring of flossing behavior
and the behavioritself (Schiiz,Sniehotta,& Schwarzer2007). Thus, exploring the role of
action controlfor fruit andvegetablantakeseemdo be a promisingavenueandis oneof the
goalsof the studypresentedn Chapter2.

Distinct self-efficacy beliefs are also important in the volitional phase, such as
maintenanceselfefficacy i.e., optimistic beliefs about one'sown ability to deal with the
barriers that might occur during the maintenancephase,and recovery seltefficacy i.e.,
optimistic beliefsaboutone'sown ability to getbackto the previousbehavioralpatternaftera
setbackor failure (Schwarzert al., 2007). Self-efficacy may be promotedthroughdifferent
strategiessuchas masteryexperiencepbservationalearning,or throughverbal persuasion
(Bandura,1997).0Oneor a combinationof thesestrategiesvasusedin interventionstudiesto
attestthe relevanceof self-efficacy for fruit and vegetableintake (Guillaumie et al., 2012;
Kreausukoretal., 2012;Luszczynskalryburcy,& Schwarzer2007).
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2.5. Strategiesto promote fruit and vegetableintake

Interventionsaiming to promote fruit andvegetablentakein a certainpopulationmay
try to do so by targetingone or more of the aforementionedontextualand/orpsychological
predictors. For such to be accomplished,strategiesmay be selected,ranging from the
establishmenbf guidelines,to communicationand marketing, engenderingenvironmental
and social changesreviewing legislation, ensuringservice provision, setting up regulation
andmakinguseof fiscal measuregMichie, van Stralen,& West,2011). Although a number
of these strategiesnerit attentionas meansof promotingchangesn healthbehaviorsjn the
presentdissertatiorwe will focus on communicationas a way of informing and persuading
peopleto increaseheir fruit andvegetableconsumptionParticularattentionwill be givento
two communicationstrategieghat havebeenstudiedas a way of increasinghealthmessage
persuasivenessnessagedailoring / targetingand messagdraming. In the following section,
we will start by addressingdifferent theoriesand modek with a view to clarifying how
communicationmay be usedas a way of persuadingpeopleto changetheir attitudesand
healthbehaviors,andthenreview the specificliteratureon messageailoring / targetingand

framing.

3. Health Promotion Messages

3.1 Persuasionand attitude change

The attemptto changeother peoplesattitudesthroughthe transmissiorof a message
datesbackto Ancient Greecewhere,with the adventof democracypersuadingtherpeople
through discourse,rather than by force, becamecentral (Corneille, 2010). However, the
scientificstudyof persuasiomwithin psychologywasonly initiatedin the wakeof World War
II, at Yale University, with an important researchprogram on the effects of mass
communicationunderthedirectionof Carl Hovland(McGuire,1999).This messagdearning
approachappliedprinciplesof learningtheoryin orderto understandgersuasionassuming
thatlearningandrecall of messageontentwerevital for the effectivenes®f communications
(Bohner & Schwarz,2001). The role of variablesrelated to the messagesource (e.g.,
credibility, attractiveness),content (e.g. type of appeal, messagestructure), recipient

characteristicge.g., mood) and communicationchannel(e.g. written versusspoken),were
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studiedin orderto describethe conditionsunderwhich persuasiorwas mostlikely to occur.
Moreover, from this perspective,attitude changefollowing a persuasivecommunication
would only occurif differentprocessesveresequentiallyengagedincluding attentionto and
comprehensiowf the messageontent,andacceptancef the argumentgyBohner& Wanke,
2002;Hovland,Janis,& Kelley, 1953).

This approachwhich aimedat describingthe effectsof a given variable (e.g.,source
credibility) on persuasionin a rather systematicway, assumingthat there was a direct
correspondencéetweensuch variablesand messagdearning and, hence,persuasionwas
very influential and had a profoundimpact on subsequentesearchn this field (Bohner&
Schwarz,2001).However,the fact thatit wasnot guidedby anoverarchingheoryled to the
accumulationof poorly integratedfindings that were, at times, contradictory (Bohner &
Schwarz,2001). On the other hand, the assumptionthat recall and learning of message
contentwere the key to persuasiondid not passthe empirical test, when evidencethat
memoryof messageontentwas not a predictorof persuasioremerged(Eagly & Chaiken,
1993;McGuire,1969).

Subsequently,attention was drawn, among membersof the Yale group, to the
recipients’thoughtsaboutthe contentof the messageFrom this new cognitive stance the
messageecipientassumeda pivotal role, with the information treatmentprocessest times
explainingpersuasiorsuccesaswell asresistanceo persuasiorfMcGuire, 1969).Insteadof
consideringthe passivereceptionof the messageontent,this new approachfocusedon the
active processesf informationtransformationglaborationand generatiorof new arguments
(Petty,Ostrom,& Brock, 1981).Self-persuasionthroughrole-playing was exploredasa way
of promoting behavior change,such as smoking cessation(Mann & Janis, 1968), and
inoculation proceduresExposingthe messageecipientto a small amountof a persuasive
communicationpromotingthe unwantedbehavior(McGuire, 1964), as well asforewarning
messageaecipientsof the persuasivantent of a messaggMcGuire & Papageorgis1962)
wereinvestigatedasa meansof instigatingthe recipientto develophis/herown argumentsn
orderto bemoreresistanto subgquent andstronger attemptsof persuasion.

A new modellatter evolvedfrom the findings generateduinderthis approachhamely
the cognitiveresponsemodel (Greenwald,1968). According to this perspectivethe extent
anddirectionof cognitiverespongesto the persuasivenessageletermineattitudechangejn

thesensdhatthe morepositiveresponsesvokedby a messagethe greaterattitudechange.
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Two of the most influential contemporarypersuasionmodels are the Elaboration
Likelihood Model (Petty & Cacioppo,1986) and the Heuristic SystematidModel (Eagly &
Chaiken,1993),which arereferredto asthe dual processanodelsof persuasionBoth models
sustainthatprocessesvolvedin persuasiotvary accordingto a continuumrangingfrom low
effort to demandingognitiveprocessedependingon their motivation(e.g.,relevanceof the
issue)and ability (e.g., cognitive resourcestime) individuals may engageto a greateror
lesserdegreein the scrutiny of messagergumentgi.e., messageelaboration) Thus, when
either motivation or ability to processthe messagecontentis low, peoplewill rely on
peripheralcues,suchassourcecredibility, for attitudeformation.This is the peripheralroute
to persuasionfollowing ELM terminology, or heuristic processingin heuristicsystematic
model terms.However,when motivation and ability are high, persuasiorwill be dependent
uponthe numberandvalenceof thoughtsthatareelicited by the messageln theseconditions,
individuals will be more sensitiveto the quality of the argumentspresented(Petty &
Cacioppo, 1986). This is the central route to persuasionthat relies on the systematic
processingf theinformationcontainedn the message.

Insteadof the learningapproachwhich aims at describingthe systematiceffect of a
givenvariable(e.g.,sourcecredibility) on persuasiongual modelsassumehatthe effectof a
givenvariablewill dependonthetype of messag@rocessingThereforejn orderto studythe
different processingtypes influencing persuasion,the presenceof peripheralcuesin the
messageand/or the strengthof argumentsare usually manipulated(Bohner & Schwarz,
2001).In fact, the systematiosariationof argumenguality hasbeenusedasawayto infer the
role of agivenvariablein the persuasiomprocessrom the patternof resultsit produceqPetty
& Cacioppo,1986).

However,the value of studyingattitude changein persuasionis mainly rootedin the
assumptiorthat it will ultimately contributeto behaviorchange Although initial theorizing
on attitude changestemmedfrom this assumptionSchwarz& Bohner,2001), later studies
demonstratedhe absenceof a relationshipbetweenattitudesand behaviors(Wicker, 1969),
which raisedquestiongegardingthe usefulnes®f the studyof attitudesfor behaviorchange.
In responseto these concerns,severalfactors have been pointed out as accountingfor
variations in the attitudebehavior relationship. Some of thesefactors are related to the
correspondencédetweenmeasuresof attitudes and behavior (Ajzen & Fishbein, 1977),
individual differencesin the needfor cognition (Cacioppo,Petty,Kao, & Rodriguez,1985),
seltfmonitoring (Snyder,1974), selfawarenesgCarver,1975) and factorsrelatedto attitude
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strength,such as intra-attitudinal consistency(Norman, 1975), attitude accessibility(Fazio,
1995) and cognitive effort in attitude formation (Petty & Wegerer, 1998). However, even
whenthe correspondencerinciple is observed(Ajzen & Fishbein,1977),i.e., attitudesare
operationalizedas the attitudestowards behavior, their value is mostly relevantfor the
prediction of behavioralintentions, while often being unsatisfactoryas far as behavioral

changesreconcernedAjzen, 1991).

3.2.Beyondattitudes: Socialcognitive modelsof health behavior change

A numberof models have beendevelopedto describethe social cognition factors
accountingor variationsin the performanceof behaviorghatinfluencehealth(seeConner&
Norman, 2005 for a review). Some of these models have stemmeddirectly from social
psychology,while othershave emergedfrom health psychologyand have beenspecifically
designedfor the prediction of health behaviors.In addition to attitudes,all thesemodels
include social and/or cognitive constructs,some of which are posited as more proximal
determinant®f behavior(e.g.,intention). Focusingon the socialand cognitive determinats
of health behaviorsis relevantfrom a public health perspective,consideringthat these
determinantsare potentiallyamenablgo change.Social cognition modelsoffer a theoretical
background for changing health behaviors, and thus, provide a framewok for the
developmenbf theoryinformedhealthcommunications.

Despite a plethoraof social cognitive models for health behavior change,thereiis,
however,a greatdegreeof overlapamongthe different models(Armitage & Conner,2000).
Oneimportantdistinction is whetherthey conceptualizébehaviorchangeas a continuumor
ratheras a stagedprocesgWeinstein,Rothman,& Sutton,1998).In continuummodels,all
factorsare combinedin a single prediction equation,and individuals may be differentiated
accordingto their placealongthe continuumof actionlikelihood. The Theory of Reasoned
Action (Fishbein& Ajzen, 1975),andits successorthe Theoryof PlannedBehavior(Ajzen,
1991),not to mentionthe HealthBelief Model (Janz& Becker,1984;Rosenstok, 1974),the
ProtectionMotivation Theory (Rogers,1983) and the Social Cognitive Theory (Bandura,
1986),areall examplesof continuummodels.Most of thesemodelsconceptualizentention
asbeingthe mostproximal predictorof behavior(Armitage& Conne, 2000).

These continuum models have helped to map important predictors of intention
formation, but haveleft out the volitional processeshat help individuals to translatetheir

intentionsinto action (Abraham,Sheeran& Johnston1998). Therefore,attentionhasmore
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recentlybeendrawnto the selfregulatoryprocessegsvolvedin theinitiation, monitoringand
maintenanceof health behaviors.The observationthat people often fail to act on their
intentions has been designated as the intentionbehavor gap (Sheeran,2002; Webb &
Sheeran,2006), and its acknowledgemenhas fostered the developmentof behavioral
enactionmodels(Armitage & Conner,2000),aswell asresearchthat specificallyexamines
the psychologicalprocesseshat mediatebetweenintention and behavior(e.g., Gollwitzer &
Sheeran,2006; Schwarzer,2008a). Moreover, in guiding intervention, continuum models
postulatethat increasesn the various determinantswill boostthe likelihood of behavioral
changeoccurrenceThus,thesemodelsimply that "one-sizefits-all", i.e., all individualswill
benefitfrom the sametype of intervention,and no specificorderof interventioncomponents
is positedasbeingmoreeffective.

Stagemodels,on the contrary,defendthat somediscontinuitiesexist in the processof
behaviorchange where peoplego throughseveralmindsets(stages\with specific cognitive
and behavioralcharacteristicsThus, some predictorswill be relevantfor particular stage
transitions put might be irrelevantfor others.Sincepeopleat the samestagearelikely to face
similar barriers, and different barriers must be overcomeby people at different stages,
interventionsshould be adaptedto fit the needsof people at different stagesof change
(Weinsteinet al, 1998). Progessthroughoutthe stagesj.e., forward transitionsbetweenthe
stagesarethusconsideredn stagetheoriesasavalid interventiongoal.

Lewin’s 3-Stepmodelof changg(Lewin, 1947)mayberegardedasa precursonf these
models. It comprisesthree phases- unfreezing,moving and refreezing-, which broadly
correspondto motivational, volitional and maintenancephases.Despite the fact that this
model is frequently mentionedin relation to organizationalchange,it was not developed
specificallyfor conceptualizingorganizationaissues(Burnes,2004). More recentexamples
of stage modelsin the health domain (see Schiiz, Sniehotta, Mallach, Wiedemann, &
Schwarzer2009for a review) arethe TranstheoreticaModel of Change(TTM; Prochaska&
DiClemente, 1983, 1984), the Precaution Adoption ProcessModel (Weinstein, 1988;
Weinstein & Sandman,1992), the I-Changemodel (de Vries, Mesters,van de Steeg,&
Honing,2005)andthe HealthAction Proces®pproach(HAPA; Schwarzer2008a) although
the latter may be considereda hybrid model. In fact, the HAPA might be usedin its
continuum version or as a stagemodel, dependingon whetherthe purposeis to predict
behavioralchangesor to guide interventions(Schwarzer,2008b). Furthermore,conceiving

change as being composedof two selfregulatory phases,it integrates some of the
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motivational factors consideredby continuum models with volitional factors, such as
planning (Gollwitzer, 1999), which are important to address the relatively poor
correspondencebetween motivational variables, such as attitudes and intentions, and
subsequenbehavior. Besides,and unlike other stagemodels(e.g., TTM), it is a clearly

specifiedand parsimoniousnodel, establishingwvhich predictorsarerelevantfor eachof the
stagetranstions, anddefining the stagesy meansof psychologicallymeaningfuldifferences
in intention and behavior, rather than by arbitrary definitions relying on time frames.
Therefore,the HAPA model has beenchosenas the main theoreticalbackgroundfor the

presendissertationandis describedn moredetailin thefollowing section.

Health Action ProcessApproach

The Health Action ProcessApproach(HAPA; Schwarzer2008a)contendsthat there
aretwo major phasesn the behaviorchangeprocessa motivaional phasewhich culminates
with the settingof a specific goal (i.e., the establishmenbf a behavioralintention), that is
followed by a volitional phase,which leadsto the initiation of the intendedbehavior.The
volitional phasemay be further divided into a pre-actionphaseanda postaction phasethus
enabling a distinction among three qualitatively different stages:the norintentional,
comprisingthe individuals who are not yet in possessiorof an intention to changetheir
behavior, the intentional, encompassinghe individuals who have already entered the
volitional phasebut have not yet initiated action and, finally, the action stage, where
individuals are already acting upon their intentions. One of the main assumptionf the
HAPA is thata different setof processess relevantfor different stagetransitions(seeFigure
1). Risk perceptions considereda distal predictorin the motivationalphasejn the sensehat
it might instigatethoughtsaboutchange yet it is not sufficient for intention formation. By
weighingthe prosandcons,namelyholding positive outcomeexpectanciesi.e., anticipating
positive consequencesom change)andactionself-efficacy (i.e., the belief thatonewill be
ableto performthe desiredaction)are consideed the main predictorsof intention. Therefore,
interventionsaiming to move individuals from a non-intentionalto an intentional stageof
changeshouldtargetat leastsomeof theseconstructs.

Onceanintentionis formed,theindividual entersthe volitional phaseandplanningthe
implementationof the desiredactionis a key determinantof behavioralenaction.Planning

coversboth actionplanning(i.e., a mentalsimulationof when,whereandhow the behavior
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will be performed)andcopingplanning(i.e., the anticipationof barriersandthe generatiorof
alternativebehaviorsto overcomethem). Besidesplanning, maintenanceself-efficacy (i.e.,
the optimistic belief about one'sown ability to deal with barriersthat might arisein the
maintenanc@eriod)andrecoveryself-efficacy(i.e., convictionof one'sown ability to resume
the behavior after a setbackor failure) are important predictors of behavior. Another
construct, that has more recently received attention within the HAPA, is action control
(Sniehotta et al., 2005. Action control is consideredthe most proximal determinantof
behavior,asit partially takesplace during behaviorenaction,and encompassehreefacets
relatedto being mindful of the intendedgoals (awarenessf standard$, monitaing one's
own behavior andcomparingit to the desiredstandardgselfmonitoring, and making an
effort to counteracimpulsesand former habits (efforf). Thus,interventionsaiming to move
individualsfrom anintentionalto an action stageof changeshauld targetconstructssuchas
action planning,coping planning,maintenanceself-efficacy and action control. On the other
hand, interventionstargeting actors should foster behavioral maintenanceby reinforcing

copingplanning,maintenancandrecoverysdf-efficacyand/oractioncontrol.
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Figure 1. The Health Action Process Approach (adapted from Schwarzer, 2008).
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The continuumversion of the HAPA model has beentestedin the longitudinal and
experimentalstudiesthat have used the model in its entirety or focusedon some of its
constructsfor a hugerangeof healthbehaviorssuchasbreastseltexaminationLuszczynska
& Schwarzer2003),physicalactivity (Renner,Spivak,Kwon, & Schwarzer2007),condom
use(Teng& Mak,2011), eatinga healthydiet (Renneret al., 2008), and fruit and vegetable
intake(e.g.,Kreausukoretal., 2012).

Other studieshave usedthe stageversionof HAPA, either examiningthe predictors
associateavith specificstagetransitions(e.g.,Wiedemam et al., 2009, for fruit andvegetable
intake), or testingthe stageassumptiondy meansof matchedmismatchinterventions(e.g.,
Lippke, Schwarzer, Ziegelmann, Scholz, & Schiz, 2010; Luszczynska, Goc, Scholz,
Kowalska,& Knoll, 2011).However,very few matchmismatchstudieshaveuseda complete
design,i.e., with matched,mismatchedand control treatmentsbeing randomly applied to
peopleat different stageqfor an exceptionseeSchwarzerCao,& Lippke, 2010).Moreover,
despite the fact that some of the intervention studies using the HAPA comprisedthe
developmenbf brief persuasivanessageshe messagesypically targetedthe predictorsof
intention(e.g.,Luszczynskaet al., 2011; Reuter,ZiegelmannWiedemanng& Lippke, 2008),
but not the most proximal predictorsof behavior,such as planning. Thus, in the present
dissertatiorwe setoutto usea completematchmismatchdesign,consideringts relevanceor
testingthe underlyingassumption®f stagetheories(Sutton,2006; Weinsteinet al., 1998),
and to employ the sameinterventionformat (i.e., health messagesjo targetnot only the
predictorsof intention,but alsothe mostproximal predictorof healthbehavior.Thus,the goal
is basedon manipulatingthe message”sontent,testingits effectiveness¢o promotechanges
amongpeopleat different stagesin a completematchmismatchdesign,while keepingthe

sameinterventionformat.

3.3.Communication strategies

As stressedn the previoussection,multiple factors,which canbe classifiedas being
relatedto the messagsource channelyecipients andcharacteristicef the messageontent,
may contributetowardsenhancinghe effectivenesof messagesyr instead,to hindertheir
intendedeffects. The following two communicationstrategiesmessagetailoring / targeting
andmessagéraming, arerelatedto the choiceof contentthatwill be partof the messageand

havebeenstudiedasa way of renderinghealthmessagemoreeffectivein persuadingpeople
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to changeheir healthbehaviorsjncluding fruit andvegetableconsumptior(e.g.,Resnicowet
al., 2009;Churchill & Pavey,2013).

Messagedailoring and targeting

Depending on their degree of individualization, health communicationsmay be
generallyclassifiedas masscommunication,when the same messages providedto large
audiences,targeted communication,when messagesare adaptedto fit the needs and
preference®f a subgroupof individuals, or tailored communicationwhenthey are adapted
to the characteristic®f oneindividual (Kreuter, Strecher& Glassman1999).Thesearenot,
however strictly discretecategoriesasthey vary alonga continuumof progressivemessage
segmentation,i.e., division of the audienceinto homogeneousgroups, and message
customization,i.e., messagedesign that reflects individuals” characteristics(Hawkins,
Kreuter,ResnicowFishbein,& Dijkstra, 2008).

Researctasshownthat individualizedmessagesare perceivedas beingmorerelevant
by the audience(Kreuter & Wray, 2003), which in turn increaseghe likelihood of being
processesystematically(Eagly & Chaiken,1993).Indeed,researcthasshownthat tailored
message$favean increasedikelihood of beingreadand rememberedSkinner, Strecher&
Hospers,1994),to be discussedvith others(Brug, Steefuis,van Assemag de Vries, 1996)
and are perceivedas being more interestingand engaging(Brug et al., 1996; Kreuter, Kull,
Clark, & Oswald,1999).Anotherimportantfactis thattailoredmessagebavebeenshownto
be conduciveto greaterchangesin health behaviors,even when comparedto genericor
targetednessage@Noar,Benac,& Harris,2007).Thus,in principle,for greatereffectiveness,
one shouldseekthe maximumdegreeof individualization possible.However,that doesnot
come costfree, since a higher degreeof individualization implies the identification and
measuremertf anincreasingnumberof variablesthatarerelevantfor the intendedoutcome,
aswell asthe developmenbf anexponentiallyhighernumberof individualizedmessagethat
correspondto the assessedndividual characteristic§¥Hawkins et al., 2008). It has been
arguedthat suchan effort may only be worthwhile whenevera high level of variability exists
within the target population in the determinantsthat are relevant for the outcome.
Furthermore,there has to be a feasible way of collecting this data, and tailoring the
communicationcontentaccordingly,in orderto deliver different messageso the different

audiencesegmentgKreuter& Wray, 2003).
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Audiencesmay be segmenrgd into a virtually infinite numberof variables but the most
commonapproachs to usedemographiwariables suchasgender age,ethnicityandincome,
asa basisfor messageargetingandtailoring (Slater,1995). Although this type of tailoring /
targeting may contributeto increasedpersuasionNoar et al., 2007), given that the health
messagemay be perceivedasbeingmore personallyrelevant,demographiwariablesarenot
opento changeand other more proximal determinantsof health behavioradopton exist
(Armitage & Conner,2000). Thus, one arguablymore sophisticatecapproachwould be to
target the major motivational and volitional variablesthat are known to influence health
behaviorsThis tailoring / targetingstrategyhasbeenreferredto ascontentmatchingandhas
been defined as an attemptto "direct messagedo individuals” statuson key theoretical
determinantgknowledge ,outcomeexpectationsnpormativebeliefs, efficacy and/orskills) of
the behaviorof interest” (Hwakins et al., 2008), with the goal of providing the information
mostlikely to increasdhe oddsof behaviorakchange.

Stagemodelsoffer a usefultemplatefor contentmatching,asthey provideguidanceor
the selectionof a parsimonioussetof relevantdeterminantgor differentaudiencesegments.
Up to now, the TranstheoreticaModel (TTM; Prochaska% DiClemente,1983,1984) has
beenthe mostpopularmodelin the messageailoring / targetingarena.Despitebeingwidely
applied,the modelhas,nonethelesseceiveda greatdealof criticism relatedto, for instance,
fundamentalproblemswith stagedefinitions and a lack of model specificationin terms of
which predictorsinfluenceeachof the stagetransitions(e.g.,Brug et al., 2005; Sutton,2005).
Moreover, reviews of rardomized controlled trials have found little supportfor increased
effectivenessof stagematchedinterventionsaccordingto the TTM (Bridle et al., 2005;
Riemsmaet al., 2003). Unlike the TTM, the HAPA modelis a clearly specifiedtheoretical
modelthat has beenestablishedisa good predictorof a wide rangeof healthbehaviorge.g.,
Schwarzeret al., 2007). As a stagemodel, it provides a useful framework for content
matching,offering the possibility of segmentinghe audiencento threespecificgroups(i.e.,
norrintenders,intendersand actors),for whom particular determinantsshould be targeted.
Stage tailorednessagesre, thus, positedas being more effective than an undifferentiated,
i.e., fonesizefits-allo, type of messageThis is due to the fact that messagesnatching
peoples’stageconveyonly the informationthatis supposedlynosthelpful for the individual
at that specific stage, omitting information that could otherwise be perceivedas being
repetitive,inadequateor irrelevantby the redpient, possiblyinstilling reactancgBrehm &
Brehm, 1981). Thus, in our view the HAPA model may be helpful in indicating a
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parsimonioussetof predictorsthat are potentially ableto afford maximumeffectivenessat a

lower costandwith lesseffort.
Messageframing

Messagdraming refersto the emphasigyivenin a healthmessageo eitherthe positive
consequencesf adoptingthe healthbehavior,or the negativeconsequencesf not doing so
(Rothman& Salovey,1997). Thus, health messagesiming to persuae peopleto change
their healthbehaviorsmay do so by presentinghe benefitsof performingthe behavioror the
costsof failing to performthe behavior,evenwhenthe outcomesarethe same.For example,
with the goal of promotingfruit andvegetableintake,a healthmessageould stress’If you
eat at leastfive portionsof fruit andvegetablesa day, you will be protectedagainstseveral
diseases/(gain frame) or "If you do not eat five portionsof fruit and vegetables day, you
will be unprotectedaganst severaldiseases'(loss frame). The two messagdramesdo not
differ greatlyandconveyinformationthatis factually equivalentonly the presentatioriormat
is different (i.e., gainsfor compliancevs. lossesfor noncompliance).Interestingly,research
has shown that this rather small differencein the format of presentationhas important
consequence®r intentionto performthe behavior(e.g.,van'tRiet, Ruiter, Smerecnik& de
Vries, 2010) andfor healthbehaviorchange(e.g., Gallagher,Updegrdf, Rothman,& Sims,
2011).

The researchon messagdraming was initiated with the developmenbf the Prospect
Theory(Kahneman& Tversky,1979; Tversky& Kahneman1981),which revealedthatthe
framing of the sameprobleminduceda shift in decisioamaking andin the preferencegor a
givensolution. Thetheoryassertghatlossedoom largerthangains,andthus, peopletendto
be conservativan their decisionswhenthe problemis framedin termsof gains,but tendto
takemoreriskswhenthe sameprodem is framedin termsof losses.

Drawing upon the principles of the ProspectTheory and applying them to decisions
related to the performanceof health behaviors,Rothman and Salovey (1997), initially
proposedhat the function that the particularhealthbehaviorserved,i.e., if it servedmainly
an illness detectionor illness preventionfunction, should determinethe type of frame that
would be more effective in promotingit. Given that illness detectionbehaviors,such as
undergoingscreeningexams enail somedegreeof risk or uncertainty a lossframewould be
more effectivefor its promotion.Converselyjlinesspreventionbehaviors suchassunscreen

useor exercise,are mostly safeand certainin their outcomesand, therefore,a gain frame

29



Stage tailoring and framing of health messages

would be more effective. Many studiescontrastingthe use of a gain vs. loss frame for

detectionbehaviors(e.g.,Cox & Cox, 2001; Meyerowitz& Chaiken,1987;Schneideret al.,

2001) and preventionbehaviors(e.g., Detweiler, Bedell, Salovey,Pronin & Rothman,1999;

Jones,Sinclar, & Courneya,2003; Millar & Millar, 2000) have confirmed this general
hypothesisMoreover,this patternof findings wasreplicatedin a studywherethe function of

the samehealth behavior, namely mouth rinse use, was manipulated(Rothman, Martino,

Bedell, Detweiler,& Salovey,1999).Whenits usewaspresentecsa meansof detectingthe

presenceof plaque,the lossframed messagevas more effective, whereasthe gainframed
messag&vasmoreeffectivewhenit wasdescribedasa meansof preventingthe accumulation
of plaque.

Despitetheseencouragingesults two subsequeninetaanalysesn preventionbehavior
studies(O'Keefe & Jensen2007) and in detectionbehavior studies(O"Keefe & Jensen,
2009) questionedthe generalizationof this principle. In thesemetaanalyses,a small but
statisticallysignificantadvantagevas found for gainframedmessage$or the promotion of
preventionbehaviors put theseeffectswere mostly attributableto a large effect obtainedin
studiesrelatedto dental hygienebehaviors.For the diseasaletectionbehaviors,a small but
statistically significant effect also emergedfor the lossframed messagesbut the overall
effect was attributableto the studieson breastcancerdetection.Thus, no advantagewas
attributedto the useof eithera gain or lossframe for behaviorsotherthanthoserelatedto
dentalhygieneandbreastcancerdetection(O"Keefe,2012).

However,thesetwo reviewsusedattitudesand intentions,ratherthan actualbehavior,
as the main outcomesof their analyseqGallagher& Updegraff,2012). This distinction is
relevant,not only dueto the fact thatprocessesinderlyingattitudeandintentionschangemay
not be the sameas thosethat mostlikely engendetbehavioralchangegSchwarzer2008a),
but also since - from an applied point of view - behavioralchangeshould be the main
outcomeof interest.In fact, whenbehaviorwas usedasthe main outcomein evaluatingthe
persuasivenessf the type of frame, gain framed messagegrovedto be more effective in
fosteringpreventionbehaviors gespeciallyso in the caseof skin cancerprevention,smoking
cessationand exercise(Gallagher& Updegraff,2012), althoughno effects of framing on
behaviorwereobtainedfor detectionbehaviors.

Besidesconsiderationsregardingthe outcomesfor which framing effects are most
likely to be observedptherresearchastried to refine someof the previouspostulatessuch

asthe preventionvs. detectiondistinction, preferringto examinethe underlyingassumpgbns
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concerningthe way peopleconstruea given health behavior(Rothman,Wlaschin, Bartels,
Latimer,& Salovey,2008).For example the underlyingassumptiorsustaininghe reasoning
that loss frameswould be more effective for detectionbehaviorsis becaisethesebehaviors
wereconsideredo generallyafford a certaindegreeof uncertaintyandrisk. However,dueto

the extentto which variability existsin the way peopleconstruea given detectionbehavior,
therelativeeffectivenes®f alossor gainframeis expectedo vary accordingly.Thus,instead
of focusingon behaviorcategoriesasthe moderatingfactor of framing effects,recentstudies
have startedlooking at individuals” construalof a given behaviorto predict the relative
effectivenes®f againvs. lossframe(Latimer,Salovey,& Rothman2007).

In supportof such reasoning,one study on smoking cessationshowedthat a gain
framedmessagadvantagaevasrevealedonly for womenwho perceivedsmokingcessatioras
entailing low risk (Toll et al., 2008). Conversely,a lossframed messagevas shownto be
more effective for the promotion of mammographyput only for women whoselevels of
perceivedsusceptibilityto breastcancerwere moderateto high (Gallagheret al., 2011).In
anotherstudy (Bartds, Kelly, & Rothman,2010), the risk implications of a prevention
behavior (a vaccine) and a detection behavior (a screeningtest) were manipulated.As
expected regardlessof the function of the behavior,when the risk associatedwvith those
behaviorswaslow, gainframedmessagegprovedto be more effective, whereadossframed
messageweremoreeffectivewhentherisk associateavith the behaviorwashigh.

The way peopleconstruea given health behavioris thoughtto be influencedby the
processof sodalization, including the way the behavioris normally referredto in the mass
media or by health care professionalspy personalor close others” experienceswith the
behaviorand a person’sdispositionaltendenciedor a promotionor preventionorientatbn
(Gray, 1990; Higgins, 1997).In fact, individuals” dispositionalsensitivitytowardslossesand
gainshasconsistentlyprovento be a moderatorof framing effects(Rothman,& Updegraff,
2011;Updegraff& Rothman2013).

Researchstemmingfrom both an approachavoidanceframework (Elliot, 2008; Gray,
1990) and a promotionpreventionregulatory framework (Higgins, 1997) has shown that
peoplewho haveeitherhigherscoresn behavioralactivation,or arepromotionoriented tend
to respondmore favorably to gainframed messagesOn the other hand, peoplewho have
eitherhigherbehavioralinhibition or are preventionorientedtendto respondmorefavorably
to lossframedmessagesT his moderatingeffect of the individuals” motivationalorientation

on theimpact of framedhealthmessagebhasalreadybeendemonstratedor a rangeof health

31



Stage tailoring and framing of health messages

behaviors,including flossing (Mann, Sherman,& Updegraff, 2004; Sherman,Mann, &
Updegraff,2006), papillomavirusvaccination(Gerend& Shepherd2007), physicalactivity
(Latimeretal., 2008)andhealthyeating(Yi & Baumgartner2009).

Although other individual characteristics have been investigated as plausible
moderatorsof messageframing effects, such as ambivalence(Broemer, 2002), depth of
processing(e.g., Gallaghe & Updegraff,2011; Umphrey, 2003), issue involvement(e.g.,
Greenlee,1997) and perceivedsusceptibility/ severity (e.g., Lee & Aaker, 2004), the
individual’s dispositionalmotivational orientationis the moderatorfor which evidenceis
morereliable(seeCovey,2014).

Besidesmotivational orientation,in her review, Covey (2014) also referredto self
efficacy beliefs as being anothermoderatorfor which the evidenceis relatively consistent.
The theoreticalunderpinningsof this perspectiveare grounced in the ExtendedParallel
ProcessModel (EPPM;Witte, 1992),which highlightsthat higherlevels of threat,instigated
by a healthmessagemay lead to higher messageeffectivenessprovidedthat peoplehold
high levelsof perceivedefficacy. Thus,constderingthatlossframedmessagesvokea greater
senseof threatthangainframedmessagefCox & Cox, 2001;Shen& Dillard, 2007),theyare
expectedo be moreeffectiveamongpeoplewho hold higherlevelsof perceivedefficacy,i.e.,
who simultaneouslyperceivethe recommendedction as an effective way of avertingthe
threat(responseefficacy) and have confidencein their ability to performthe recommended
behavior (self-efficacy). However, it is importantto underlinethat, despite higher threat
percepion, which frequently leadsto an experienceof negativeemotions,including fear,
available evidence has failed to document direct effects of emotion arousal in the
effectivenessf framedmessagetSalovey& Wegener2003).

A good deal of empirical evidence thus supportsthe claim that both individual
characteristicaswell asthe construalof the healthbehaviormay moderateanessagdraming
effects. The interplay of thesetwo classesof moderatordas,however,beenlessexploredto
date,but it hasbeen suggestedhat dispositionalorientationsare what mainly drive framing
effectsto the extentthatthe behaviorunderconsideratiordoesnot elicit a strongsetof beliefs
or particular mindset (Rothman& Updegraff,2011). Furthermore,althoughthe evidence
regardingthe moderatorsof framing effectsis clear, lessis known aboutthe underlying
mechanismsghatmayaccounfor sucheffects.

One study analyzedbrain activity during the resolutionof decisionmaking economic

problemsin which the individud hadto chooseone out of two loss or gainframedoptions
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(risky vs. safe)(De Martino, Kumaran,Seymour,& Dolan,2006). This studyconcludedthat
amygdalaactivity, which is involvedin the detectionof both negative(aversive)andpositive
(appetitivg emotionallyrelevantinformationthatis presenin contextualandsocialcues,was
significantlyhigherwhenindividualsfollowed the patternof decisionghatis describedy the
prospectheory,i.e., choosingthe saferoption whenthe optionswere positively framed,and
theriskier optionwhenthe frameswerenegativelyframed.Giventhatin this studybothinter-

individual as well as intra-individual differenceswere detected this patternof findings is

consistentwith the observationthat framing effects may be influencedboth by individual

characteristicsand situationalcues.Moreover,the authorssuggestedhat framedeffectsare
mediatedby emotional responsesand that an affect heuristic may explain the typically
observedraming effects(De Martino et al., 2006).However,in manyof the framing studies
in the healthdomain,the observeceffectswerefar moreenduringthanjust differencesn the
immediatebehavioror decision, sometimesbservablefter weeks,monthsandevena year
aftermessagexposurge.g.,Bankset al., 1995; Schneideet al., 2001). Given that enduring
behavioral changesare more likely favored by higher rather than lower information

processingeffort, it is plausible that other mechanismspasedon increasedscrutiny of

messag@rocessingmay alsocontributeto messagéramingeffects.

It hasbeensuggestedhat the frame might bias peoplesperceptionof the argument's
strength (Salovey & Wegener,2003), in the sensethat gainframed argumentsmay be
regardedas beng strongerfor preventionbehaviorswhereadossframedargumentsnay be
perceivedas strongerfor detectionbehaviors.In fact, the underlyingmotivesfor practicing
preventionand detectionbehaviorsimply a different statusquo. The reasonfor practcing
preventionbehaviorsis to maintaingood health,whereador adoptingdetectionbehaviorsis
that one might alreadybe ill. Thus, gainframed information that offers information about
continuedhealthmay seemmore appropriatevhenreferringto prevenion behaviors On the
contrary,lossframedinformation,focusingon a lack of healthmay seemmoreappropriaten
the context of detectionbehaviors.Although we are using the prevention vs. detection
distinction here, the samereasoningshould apply wheneverthe outcomesof a detection
behaviorare perceivedas beingrelatively safe,andthus, as being healthaffirming, or when
the outcomesf a preventionbehaviorareperceivedasbeingrisky.

Another possibility is that either the risk associatedwith a given behavioror the
dispositionalorientationof the personinteractwith the frame to influence the amountof

messagerocessingln a studyon HIV testing,perceivedrisk of a positive resultinteracted
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with the messagdérameto influencemessagelaboration(Hull, 2012).Moreover,elaboration
wasfoundto mediatethe effect of the frameon intentionsto performthetest.Consistentvith

the possibility that framing effects may be attributableto increasedmessageslaboration,
individualsdiscriminatedbetterbetweenstrongandweakargumentsvhentherewasa match
betweenmessagdrame and their motivational orientation(Updegraff, ShermanLuyster, &

Mann, 2007). In other words, when the messagesvere congruentwith their motivational
orientation, individuals becamemore sensitiveto the quality of the messageln addition,
anotherpossibility stemmingfrom theliteratureon regulatoryfocusis thatpeople"feel right”

wheneverthey experienceregulatoryfit, i.e., whenthereis a matchbetweenthe frame and
their motivational orientation (Cesario, Grant, & Higgins, 2004). This feeling may be
describedasa feeling of correctnes®r importancethatis transferredo the evaluationof the
messageT his constitutesan alternativeexplanatiorto why messageguality maybe evaluated
moredifferently underconditionsof fit, sinceundersuchconditionspeoplefeel right with the
evaluationsof the messagethey have formed, consequentlyboosting and making those

evaluationsnoreextreme(Updegraff& Rothman, 2013).

4. Overview of the empirical studies

The aim of the present dissertationis to expand knowledge on the relevant
psychologicaprocessefor fruit andvegetablantake,applyingit to the developmenbf more
effective health messagedor its promotion. The ultimate goal is to contribute to the
theoreticalunderstandingf healthbehaviorchangeandto the conditionsthat facilitate this
processaswell asto supportthe developmenbof effective,theorygroundednterventions.

Previous researh has attestedthe relevance of psychosocial predictors for the
explanationof the practiceof different healthbehaviorsjncluding fruit andvegetablantake
(e.g.,Conner& Norman,2005). We also now know that despitemotivationalfactorsbeing
good predictors of behavioralintention (Ajzen, 1991), they provide only a partial account
when it comesto predicting behaviorchange(Webb & Sheeran,2006). For this reason,
volitional factors have been more recently studiedin an attemptto understandthe self
regulation processesnvolved in behavioralenaction(e.g., Hagger& Luszczynska,2014;
Mann, de Ridder, & Fujita, 2013). Moreover, betterresultsof stagetailored interventions
have beenattested(Noar et al., 2007) and different setsof predictorsof the HAPA model

haveprovento beimportantfor differentstagetransitionsrelatedto fruit andvegetablantake
34



Chapter 1. Introduction

(Wiedemanret al., 2009), supporting the ideathat stagematchedhealthmessagesnay be
more effective than mismatchedones. Moreover, several studies have demonstratedhe
importanceof the choiceof framing to the successf healthmessagegromotingdifferent
healthbehaviors(Rothman& Salovey,1997),andmoderatordor the relative succesof the
type of frame (gain vs. loss) have beenindicaed, namelythe degreeof uncertaintyor risk
associatedwith the behavior and the motivational orientation of the messagerecipient
(Rothman& Updegraff,2011).

Thus,the evidenceis clearin termsof both the value of social cognitive constructdor
the understandingf fruit and vegetableintake, and the usefulnessof messagdailoring /
targeting and messageframing as strategiesfor increasingthe persuasivenessf health
messagegdowever,severalimportantquestionsemainunansweredsomeof which will be
addresseth the presentdissertatiorandpresentedn thefollowing five empiricalchapters.

As alreadymentionedthe role of motivationalfactorsin intentionformationhasbeen
extensivelystudiedand is now better established Armitage & Conrer, 2000). In contrast,
althoughthe first studieson volitional factors,suchasactionplanning,datebackto long ago
(e.g.,Leventhal,Singer,& Jones1965),they haveonly startedto attainthe more consistent
attentionof researchersver the last decade. A considerableart of the work on volitional
determinantshas used the HAPA model as a theoretical backdrop,and has shown that
volitional determinantssuchas action planning,are more proximal and are able to further
explainvariability in behavor (Gollwitzer & Sheeran2006).However, despiteanabundance
of evidencefor the role of action planning, also in relation to dietary behaviors(e.g.,
Adriaanse,Vinkers, de Ridder, Hox, & de Wit, 2011b), volitionalfactors have still been
neglectedin two recent systematicreviews on the psychologicalpredictorsof fruit and
vegetableintake (i.e., Guillaumie et al., 2010; Shaikhet al., 2008). The numberof studies
examiningactionplanningandestablishingts role in fruit andvegetablentakehasincreased
considerablyverrecentyears(Adriaanseet al., 2011b).In contrastthereis arelativelysmall
amountof researchon copingplanningfor fruit andvegetablantake and,to our knowledge,
no prior studieshave looked at action control for fruit and vegetableintake, despitethe
existenceof theoreticaland empirical reasongo expectthe relevanceof theseprocessesor
fruit andvegetablantake.Thus,little is known aboutthe role of copingplanningandaction
controlin the contextof fruit andvegetablantake,andhow theymight help the translationof
intention into more fruit and vegetableintake. Therefore,the following questionswill be
addresseth Chapter2: "Are copingplanningandaction control volitional predictorsof fruit
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and vegetableintake? Do they sequentiallymediatethe relationship betweenintention and
behavior?".

Someauthorshave questionedhe utility of applyingknowledgefrom psychological/
sociatcognitive theory to health messagealesign (O”Keefe, 2012). Nevertheéss,we argue
thatthe HAPA modelprovidesa goodguideto develophealthmessagetailoredfor peopleat
different stageshoweverformative researchs necessaryo identify the specific beliefsthat
arerelevantfor a particularaudienceThus,in Chaper 3 we will seekto answetthefollowing
question:"Which beliefs,undereachof the HAPA stheoreticalconstructsare morerelevant
to includein healthmessageaimingto promotefruit and vegetablantake amongpeopleat
differentstages?"

The usefuhessof developingtheoreticallybasedstagematchedhealth messagess
provenif thesemessagesutperformstagemismatchednessagesdespitethe identification
of different setsof predictorsfor different stagetransitionsbeing an importantindicatorin
favor of the utility of stageqWiedemanretal., 2009),experimentaktudieswherethe effects
of a matchedireatmentare contrastedvith thoseof a mismatchecneis the mostimportant
testfor thevalidity of stagetheories However,the empiricalevidencestemmingfrom match
mismatchexperimentaldesignsis still scarce.The study presentedn Chapter4 aimsto fill
this gap,addressinghe following questions!'Are stagematchedhealthmessagegaccording
to the HAPA) more effectivein the promotionof fruit and vegetablentake?Which specific
psychologicamechanismsayaccountfor theintervention'ssuccess?".

Besidesthe selectionof content,the selectionof frameis alsorelevant,asit is known
that exactly the sameinformation may be deliveral in a gain or loss framed format, with
implicationsfor adherenceao health behaviors.Prior researchhas highlighted someof the
conditions under which a given frame should be more effective, such as the "riskiness"
affordedby the behavior(e.g.,Rothman & Salovey,1997)or the motivationalorientationof
themessageecipient(e.g.,Mannetal., 2004).However,theinterplayof thesetwo classeof
moderatorshas seldombeenexaminedfor a single behavior. Moreover, consideringthat
peopleat different stagesdiffer in their mindsets holding qualitatively different cognitions,
perceivedbarriersand actiontendenciesit is also believedthat they might also differ with
regardto the preferencefor a given frame. Thus,in Chapter5 we will seekto answver the
following questions:"Which factor is more important in moderatingthe effectivenesof
framed health messagegpromoting fruit and vegetableintake: the degreeof uncertainty
associatedvith the behavioror therecipients’'motivationalorientation?Do peoplewho hold
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a strong intention to increasetheir fruit and vegetableintake differ from thosewho hold a
weakintentionin their response$o a gain vs.lossframe?".

Moreover,manyof the studiesshowingthat motivationalorientationis a moderato of
health messagdraming effects were conductedfor flossing and somediscrepanciesn the
results, stemmingfrom this line of researchappliedto other health behaviorshave been
found(Covey,2014). Thus,evidencdor the congruencyeffectfor otherbehavioraldomains,
as well as understandingvhether other factors may accountfor the disparatefindings is
crucial. Therefore the study presentedn Chapter6 will posethe following question:"Does
perceivedmessagejuality interfere with the effectsof matchingthe frameto the recipient's
motivationalorientation,explainingsomeof the existentvariability?".

In order to addressthe above mentionedquestions,four studieswith four different
samplesvere conductedone qualitativestudy (Chapter3), one survey(Chapter3), andtwo
experimental longitudinalstudies(Chapter2, 4, 5 and6). The qualitativestudy,the survey
and one of the experimentaktudiesusedPortuguesesamples.The other experimentaktudy
wasconductedn the United StatesThesestudiesarepresentedn the following five chapters,
which arebasedon published(Chapters2 and 3) or submittedarticles(Chapters4, 5 and6).
Sincethesechapterswere written for publicationin scientific journals, the rationaleunder
considerabn is provided in each chapter, as well as the specific hypotheses,when
appropriateandsotheycanbereadindependentlyf eachother.In Chapter2, alongitudinal
analysisof datacollectedover a two-week period, by meansof on-screenquestionnairess
presentedwith a view to understandinghe psychologicalmechanismghat operatein fruit
and vegetableintake, and specifically looking at the mediatingrole of coping planningand
actioncontrolin the relationshipbetweenntentionandfruit andvegetableintake.Iln Chapter
3, data collected through a qualitative study using focus groupsis combinedwith data
collectedthroughan online survey,for selectingbeliefsunderthe five theoreticalconstructs
of the HAPA model, with a view to developingtheorybasedhealth messagegargeting
relevant beliefs for audiencesat different stages of change. These messageswere
subsequentlyused in one of the experimental/ longitudinal studies, describedin both
Chaptergt and5. In Chapter4 datacollectedin this experimentastudywasanalyzedwith the
aim of testingwhetherstagematchechealthmessagearemoreeffectivethanmismatchecbr
controlmessagefor the promotionof fruit andvegetablentakeandthe mechanismsghatmay
accountfor sucheffectswereexamined Chapter5 presentglatacollectedin the samestudy,
that was then analyzedwith a view to comparing predictions basedon the two most
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prominent perspectiveson framing for a single behavior, fruit and vegetableintake, and
testingwhetherstrengthof intentionmay alsomoderatehe effectivenes®f messagéraming.
Finally, Chapter6 presentsanotherexperimentalstudy, conductedin orderto test whether
perceivednessageuality may be a boundaryconditionfor the effectivenes®f matchingthe
frameto the messageecipientmotivationalorientationin the contextof fruit and vegetable

intake.
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Chapter 2. Predicting fruit and vegetable intake

1. Abstract

Objectives:This study investigates the joint role of coping planning and action control as
volitional predictors of changes the daily consumption of fruit and vegetablessign:In a
longitudinal online survey, 203 participants completed assessments at baseline (Time 1), one
week (Time 2) and two weeks later (Time B)ethods:Structural equation modelling was

used to tesh series of three nested models. In model 1 only intention predicted behaviour, in
model 2 both coping planning and action control were tested as mediators between intention
and behaviour, and model 3 specified coping planning and action control as s¢quent
mediators btween intention and behavio&®esults:Model 3 provided the best fit to the data.

The mediating role of coping planning and actaamtrol ketween intention and fruit and
vegetable intake was confirmed, whereby multiple mediation occuri@edequential manner,

with coping planning preceding action contrGbnclusions:For motivated individuals who

are not yet following the recommendations for fruit and vegetable consumption, coping
planning and action control reflect a psychological megm which operates in changes in

fruit and vegetable consumption.

Keywords: self-regulation, planning, action control, intention, fruit and vegetable intake,

double mediation.
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2. Introduction

Despite the benefits provided by fruit and vegetablesta drom different
countries (Lock, Pomerleau, Causer, & McKee, 2004) shows that most people eat well
below the World Health Organization recommendation of a minimum of 400 grams of
fruit and vegetables (i.e., approximately five portions) per day. Lowvang vegetable
intake is among the top ten risk factors contributing to mortality and morbidity
worldwide (WHO, 2002). Thus, a better understanding of the cognitive mechanisms
that are relevant for the promotion of fruit and vegetable intake is vitathi®
development of evidendeased interventions. Dietary behaviour change requires not
only basic nutritional knowledge, but also motivational and volitional processes which
guide seHlregulatory efforts (Adriaanse, Gollwitzer, De Ridder, De Wit, &
Kroes,2011a; Verhoeven, Adriaanse, Evers, & De Ridder, 2012).

Motivational and volitional mechanisms of health behaviour change

Research pinpointing the psychological processes that mediate between intentions
and behaviour has flourished in recent years inag@empt to bridge the swalled
intentionbehaviour gap (Sheeran, 2002), and has contributed to the prediction of
several health behaviours (e.g., Adriaanse, Vinkers, De Ridder, Hox, & De Wit, 2011b;
Mann, de Ridder, & Fujita, 2013). The study of volitd processes that help
individuals to translate their intentions into action is especially important for complex
behaviours where multiple barriers are anticipated. Changing complex behaviour, such
as eating at least five portions of fruit and vegetables daily basis, requires more
than simply formulating an intention, and its implementation may not be achieved
through a single act of will, but rather demands considerableesplfatory effort.

The aim of the present study is to unveil the mechanttnough which intentions
to eat fruit and vegetables are translated into actual behaviour. More specifically, we
set out to investigate the relevance of two volitional processes (i.e., coping planning and
action control) for fruit and vegetable consumptinspired by the Health Action
Process Approach Model (HAPA, Schwarzer, 2008).
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Health Action Process Approach Model

The HAPA provides a framework for the study of both the motivational predictors
of intention, such as outcome expectancies;efétfacy and risk perception, and the
volitional predictors of behaviourOutcome expectanciegre beliefs regarding the
benefits or costs the individual expects to experience by adopting (or not) the behaviour,
and are predictors of intentions (Schwarzer, 20@})lfefficacyis an optimistic belief
about oneds per sonal ability +to perform n
confronted with potential barriers. The model also includsk perceptionas a
putative motivational predictor, but is consideredbéonegligible in the context of fruit
and vegetable consumption (Schwarzer et al., 2007).
Seltefficacy and outcome expectancies contribute jointly to intention formation,
but then the fAigood intentiond hasuchas be tr:
coping planning, and mastering sedfyulatory skills, i.e., successful action control, are

crucial volitional processes for this transition.

Coping planning

Reviews have documented the role of planning in health behaviour change,
including frut and vegetable consumption (Adriaanse et al.,2011b; Kwasnicka,
Presseau, White, & Sniehotta, 2013), and several studies have specified planning as a
mediator between intention and action (e@holami, Lange, Luszczynska, Knoll, &
Schwarzer, 203,3Viedenann, Lippke, Reuter, Ziegelmann, & Schwarzer, 2011).

Planning encompasses both action planning and coping pladatign planning
pertains to a mental simulation of when, where and how one intends to perform the
behaviour. It is a tasfacilitating straegy that helps link the desired end state,
formulated through intention, to specific situational cues and may, therefore, be
especially important for the initiation of behaviou€oping planning involves
anticipating potential obstacles in the processethaviour enactment and preparing
strategies for dealing with such barriers. The number of studies examining action
planning and establishing its role in fruit and vegetable intake has increased
considerably over recent years (Adriaanse et al., 2011bpnitnast, research on coping
planning in fruit and vegetable intake is still scarce, although the anticipation of

strategies for overcoming barriers has been considered relevant for the maintenance of
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complex behavioural changes (Scholz, Schiz, Ziegelmampke, & Schwarzer, 2008;
Sniehotta, Schwarzer, Scholz, & Schiiz., 2005a). Therefore, in the present study we will
focus on this less explored type of planning.

Studies attest the importance of coping planning for the prediction of behaviour
and its effetiveness as an intervention strategy for behavioural change (Kwasnicka et
al., 2013). Higher levels of coping planning were associated with the practice of
physical exercise (Sniehotta et al., 2005a), and another study demonstrated that an
intervention caenbining action planning with coping planning was more effective in the
promotion of physical exercise than an action planning intervention alone, indicating
that coping plans may act as a shield to protect action plans from emerging barriers
(Sniehotta, Swolz, & Schwarzer, 2006).

There are fewer studies on coping planning for fruit and vegetable consumption,
however, available evidence points to similar results. Interventions explicitly including
action planning and coping planning prompts promotedfgignt increases in fruit and
vegetable intake at followp, and these effects were fully (Guillaumie, Godin,
Manderscheid, Spitz, & Muller, 2012) or partially mediated (Wiedemann et al., 2011)
by coping planning. Moreover, increases in action planniageveonly converted into
higher fruit and vegetable intake when coping planning had also increased sufficiently
(Wiedemann et al., 2011). This suggests that making plans for the implementation of an
intention may not suffice to change a particular behayisuch as fruit and vegetable
consumption. Indeed, there is plenty of literature on the barriers for fruit and vegetable
intake (e.g., John & Ziebland, 2004), thus suggesting that coping planning might be
conducive to achieving the goal of eating suéfitiquantities of fruit and vegetables per

day.

Action Control

In order to selregulate their behaviour, individuals must be aware of the desired
endstates dwareness of standargsmonitor their current behaviour and continuously
compare it to the stalards they seels€lfmonitoring, and endeavour not to act upon
impulse or habitual behaviour pattere#@rt) (Baumeister & Heatherton, 1996). These
three seHregulation processes are components of #wtion control construct
(Sniehotta, Scholz, & Gwarzer, 2005b), which has been conceptualized as the most

proximal determinant of behaviour. Whereas planning must be set beforehand, action
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control is an orgoing regulatory process which partially occurs during behavioural
enactment.

Action control hasbeen found to be a good predictor of behaviour. In a
longitudinal study with cardiac rehabilitation patients, action control had the strongest
direct effect on physical exercise, when compared to action planning and maintenance
selfefficacy. Moreoverthe effects of intention on behaviour were mediated by action
control (Sniehotta et al., 2005b). A further two longitudinal studies demonstrated that
changes in adopting a lefat diet and smoking cessation were associated with change
in action control ogr and above the effects of intentions (Scholz, Nagy, Gohner,
Luszczynska, & Kliegel, 2009). Even stronger evidence comes from a study on dental
flossing, where a very simple action control intervention (i.e., a dental flossing
calendar) promoted an ina®e in the frequency of flossing among volitional
individuals (i.e., those who already had the intention to floss), but did not have any
effects on intention (i.e., motivational effects) (Schiiz, Sniehotta, & Schwarzer, 2007).

In short, evidence from diffent studies has converged in indicating the
importance of action control as a predictor of behaviour. Fewer studies, however, have
tested whether action control mediates the relation between intention and behaviour.
Moreover, to the best of our knowledgeo study has explicitly investigated the
relevance of action control as a mechanism for explaining fruit and vegetable intake.
Nevertheless, there are several reasons for expecting action control to play a role in
fruit and vegetable intake. Firstligplding inappropriate standards (i.e., too high or too
low) has been shown to preclude the process ofegiflation (Heatherton & Ambady,
1993) and studies on fruit and vegetable intake have corroborated that a lack of
awareness of the discrepancy betwame’s present intake and the recommended
amount of fruit and vegetable intake hinders higher levels of consumption (e.g., Brug,
Debie, Assema, & Weijts, 1995). Secondly, setinitoring is particularly relevant for
behaviours that should unfold throughdhe day, every single day, as is the case of
fruit and vegetable consumption. Finally, habit is known to be an important
determinant of food choices (e.g., Verhoeven et al., 2012), making behavioural
enactment less of an effort,, since habitual behasibecome automatic (Verplanken &
Wood, 2006). Thus, when the habit of adequate daily fruit and vegetable intake is
absent, effort is needed to attain the goal of eating at least five portions a day. On the
other hand, the taste of food is a major deteami of consumption (Shepherd, 1999),

and some effort might be required for choosing fruit and vegetables over other more
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tempting foods. In short, efforts must be made by those who want to change their
habitual pattern of behaviour to eat more fruit ardetables and to refrain from acting

upon impulses that are not in line with their goals.

Aims of the present study

There is still scarce evidence attesting the relevance of coping planning for fruit
and vegetable intake in generally healthy adults, leardly any of the studies in the
literature have specifically addressed action control in the explanation of fruit and
vegetable intake. Hence, we aim to investigate the joint role of coping planning and
action control in the context of fruit and vegetabbnsumption and, more specifically,
to test whether they sequentially mediate the relation between intention and fruit and
vegetable intake.

A longitudinal design with three assessment points over a two week period will be
used to test a series of prddas inspired by the HAPA for fruit and vegetable intake:

H1. Higher positive outcome expectancies and higher perceiveeeffielcy
measured at baseline (Time 1) are associated with higher intentions towards fruit and
vegetable intake one week laterr(iE 2).

H2. Intention to eat fruit and vegetables (T2) predicts actual fruit and vegetable
intake a further week later (Time 3).

H3. Both coping planning, a more distal process, and action control, a more
proximal process, are volitional predictors ohaeiour.

H4. Coping planning (T2) and action control (T3) sequentially mediate the

relation between intentions and fruit and vegetable intake.

3. Method

Participants

A total of 236 university students completed the first questionnaire. Thirty two
partidpants failed to complete one or more of the assessment points, and a further
participant was vegetarian. Hence, they were excluded from the sample. The final

sample consisted of 203 participants who completed the three measurement points in
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time. One hunekd and seventy three (85.2%) were women, and the ages of the final
sample ranged from 18 to 50 yedw=22.19,SD= 5.33). None of the participants had

medical restrictions against eating fruit and/or vegetables.

Procedure

Participants were recruitdtbm three universities, in exchange for a course credit
orabu0 voucher. The study was presented in on
before classes by the first author or by a trained researcher who was aware of the study
objectives (63.7%); through the mailing lists of student unions (18.1%); through the
laboratory of the Psychology Department (18.1%). Those who volunteered to
participate provided their -mail addresses so as to receive the links to the
questionnaires (Time 1). One week after receiving the first, participants answered the
second questiorare (Time 2) through the same software, but in alalinsession, to
avoid high rates of dropout. After a further week (Time 3), participants received the
link to the third questionnaire viareail.

All questionnaires were set up online using Qualtsimiware. At the beginning
of the first questionnaire, the study was explained in more detail and data confidentiality
was assured. Participants then provided their informed consent, in accordance with the

ethical standards of the three universities.

M easures

All measures of the HAPA constructs were based on those presented in Schwarzer
(2008), except the action control measure, where items from Sniehotta et al. (2005b)
were used as indicators of the seconder factor. The items to measure fruit and
vegetable intake are similar to those used by Luszczynska, Tryburcy and Schwarzer
(2007). With the exception of the items on fruit and vegetable intake, all responses were

given on a #point scale ranging from 1otally disagregto 7 totally agres.

Outcome expectanciesThe positive outcome expectancy measure started with
ol f 1 ate 5 porti ons aodwadfollawed by fauritems/(€lget ab |l ¢

Cronbachds U6l= wad®l)d siummpar ase my healthE
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Perceived selefficacy. To assess perceived sefficacy four items (T1,
Cronbachés U = .87) webk bhekdeve Thecdmnr ettt
por ti ons of fruit ,amchfdrthe eaxtethree btéms shis stemdvasy 6
followed by barriers such aéven if | have to establish a detailed plan not to forget to

eat fruit and vegetablés

Intention. Thr ee i tems (T2, Croéolnbiancthednsd Ut o= e ad%t5)
portions of fruit and werg asedhtb ceess ingentidhay f r c

regarding the daily intake of at least five portions of fruit and vegetables.,

Coping planning. To assess coping planning, the stérh  a |have @odcsete

pl anwas .féol | owed by three itemwHhHdt2,t cCraombia
di fficult situations in order to stick to n
Actioncontro. Acti on control was measured by thi

93), eachof whch addressed a differemesentlypimponent
evaluate my behaviour in order to confirm that | am eating at least 5 portions of fruit

and veget ddrtommratave séifaopiidringd The i ntention to ea
of frutand vegetabl es a day ,ifosawarénesa of stangarde sent |
ando | make an effort to act in accordance Wwi

v e g et a b Ifoeselfreguladoay eftort.

Fruit and vegetable intake. Two items, me for fruit and one for vegetables,
were used to measure fruit and vegetable intdké&/i t hi n t he (Il ast two
week (T3)), how many (pieces of fruit / portions of vegetables) (have you eaten/did you
eat) on a , followed byasbmeskampl@sdof what could be considered a
portion of vegetables (e.g., soup or one bowl of salad) and by the explanation that a
glass of juice could be considered a portion of fruit provided that it was freshly
squeezed and 100% fruit. Similar items wereidedéd against a food frequency
guestionnaire and dietary biomarkers (Steptoe et al., 2003). Responses were given on a
6-point scale ranging from Qes than one piece/portion a dap 5 (more than four
pieces/portions a day
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Confirmatory factor analy sis

In order to evaluate the quality of fit of the proposed measurement model to the
correlational structure of the observed variables, a confirmatory factor analysis (CFA)
was performed. Seven factors were specified (i.e., outcome expectancies, perceived
self-efficacy, intention, coping planning, action control and fruit and vegetable intake,
both at baseline and at Time 3), and were allowed to freelycoteelate. All factors
were standardized by fixing their variances to 1.00. The final measurentai@ m
present ed Z%i68y=@mBdi5pE i t 0 O/tf = 1.66, CFI = .96, TLI=.95,
RMSEA= .057, 90% CI [.045; .069], indicating that the items measured the seven

proposed constructs.

Data Analysis

Structural equation modelling (SEM) with AMOS 2@as performed using the
variancecovariance matrix of the indicators. All parameters were estimated by
bootstrapping, generated from 5,000 samples. Bootstrapping is-paremetric re
sampling procedure that does not require the normality of the sampibution, and is
recommended for mediation analyses (Hayes, 20@fjuctural equation modelling
was chosen to analyse the data as it enables the testing of the global adjustment of
complex models and an estimation of their parameters, while comgrofior
measurement errors. After deletion of dropout participants, there was no missing data in
the database.

To explore the volitional mechanisms capable of mediating between behavioural
intentions and fruit and vegetable intake at Time 3, three nestéelsnwere estimated.

The models included the motivational variables (outcome expectancies and perceived
self-efficacy), that were measured at Time 1, as predictors of intention measured at
Time 2. Intention and coping planning (measured at Time 2), atidnacontrol

(measured at Time 3), were specified as predictors of fruit and vegetable intake at Time
3. Moreover, to test the hypothesized sequential mediation, an additional path from
coping planning to action control was specified. Past behaviourb@seline fruit and

vegetable intake) was included in all models as a direct predictor of fruit and vegetable

intake at Time 3. All the predictors were specified as latent variables. All motivational

lAlthough the reported results are fronoksirapping, analysis using a norrtia¢ory approach yielded
similar results.
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variables and past behaviour (i.e., variables measurednee 1) were allowed to
correlate.

The sequence of estimated models ranged from a more constrained model, where
only intention predicted behaviour (model 1), to a less constrained model, where the
volitional predictors were tested as multiple mediab®tsveen intention and behaviour
(model 2), to an unconstrained model, where the two volitional predictors were
specified as sequential mediators between intention and behaviour (model 3). Paths not
used in models 1 and 2 were constrained to zero. In n3oakelparameters were freely
estimated.

To evaluate the overall fit of the different models, several goodness of fit indices
were used, such as the -dguare test, the comparative fit index (CFl), the Tucker
Lewis index (TLI) and the root mean squareoerof approximation (RMSEA),
represent i ng?¥dfatospalative (ee., CHl and TL)) and residual aspects
of fit (i . e .%df undevi Q.8 i5)indicative of awerall goodness of fit
(Arbuckle, 2008). For CFI and TLI, values over 0.90i¢gatk acceptable model fit and
values over 0.95 a very good fit (Bentler, 1990; Bentler & Bonett, 1980). For RMSEA,
values under 0.08 indicate an adequate model fit (Hu & Bentler, 1999). In order to
compare the fit among the three competing models estinveite the same data, we
additionally used the Akaike Information Criterion (AIC), with lower values being
indicative of better and more parsimonious fit (Kline, 2010), and thesgukare
difference test (Bollen, 1989).

4. Results

Dropout analysis

A dropout analysis was conducted to verify whether there were any differences at
baseline between those who completed all three measurement points in time and those
who did not. A multivariate analysis of variance (MANOVA) showed no significant
differences rgarding levels of fruit and vegetable intake and baseline somggalitive
determinants between the longitudinal sample and those who dropped out.
Furthermore, an analysis of variance (ANOVA) revealed no significant differences in

age, and a cksquare tst revealed no gender differences between the groups.
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Descriptive statistics

Table 1 presents the means, standard deviations andaantetations between all
latent variables included in the model at the corresponding time of measurement,

including basline level of fruit and vegetable intake.

Tablel. Descriptive statistics and correlations of the latent variables

m @ & @ 6 ®6 () Mean SD

1. Outcome expectancies (- 5.84 0.79
2. Action SelfEfficacy (T1) .23° - 475 1.32
3. Intention (T2) 36 400 - 494 1.38
4. Coping Planning (T2) .36° .35 .59° - 3.97 1.50
5. Action Control (T3) 45 33 62" 61 - 412 1.71
6. FV Intake (T1) 14 310 34 24 20 @ - 259 2.5
7. PV Intake (T3) 12 28" 477 36 427 60 - 243 1.90

Note.*p< 0.05; **p< 0.01

The average fruit and vegetable intake was 2.59 porti®bs R.15) at baseline
and 2.43 §D = 1.90) at Time 3, with 89.2% (87.7%, at Time 3) of the sample not
attainhg consumption of five portions of fruit and vegetables a day. All variables
showed significant associations with each other, but all correlations were weak to
moderate, meaning that they were measuring different constructs. All determinants had
positive ggnificant associations with fruit and vegetable intake. Fruit and vegetable
intake at Time 1 showed the highest correlation with fruit and vegetable intake at Time

3, which reflects some stability of fruit and vegetable intake over av®ak period.
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Model 1: Intention as a predictor of fruit and vegetable intake

The first estimated model (Figure 2) had intention as the only predictor of fruit
and vegetable intake at Time 3, besides the level of fruit and vegetable intake at Time 1
(i.e., past behaviodr, and t he mo*dell80f)i t= Y/aBadEBI,BBGFd ¢ G
.95, TLI =.94, RMSEA = .06 (RMSEA) = .007 , AIC= 442.82.

FGeer Coping
Planning

RZ=.42

Figure 2. Model 1 with standardized coefficient estimat@&gte.** p< 0.01; ***p< 0.001

In syport of the first hypothesis, both perceived ®flicacy and positive
outcome expectancies measured at baseline were positively and significantly associated
with intentions measured one weeek00l ater
accounting for 3% of the variance in intention. Moreover, as stated in the second
hypothesis, intention was positively and significantly related to fruit and vegetable
intake a further wepxkRO0llardtalene acColintechfor 38% of b =
the total variancef fruit and vegetable intake at Time 3. Together with the baseline

intake level of fruit and vegetables, the total variance explained increased to 75%.

80



Chapter 2. Predicting fruit and vegetable intake

Model 2: Coping planning and action control as multiple mediators of the

relationship between intenton and fruit and vegetable intake

In the second model the paths between coping planningbahdviour and
between action control and behaviour were freely estimated (Figure 3). The model fit
was agai‘hlg®)pd=Rifs-6.89 OFl = .85, TLI =.94, RMSEA = .06,
(RMSEA) = .01, AIC =442.10, and the model enabled explanation of 37%eof

variance of behaviour (and 80% with past behaviour).

RZ= 42

Figure 3.Model 2 with standardized coefficient estimatése.** p< 0.01; ***p< 0.001

I ntention was a strong and signif,i cant p
p< . 001, explaining 42% of its p<al®Oi,ance, é
explaining 46% of its variance. Coping planning failed to directly predict fruit and
vegetabl e i nt akpe .73, but actiommntr8l proved tobe a JyBift
predictor of fruit amd4 Vhasyat tlErd hygothesis was k e , b
partially confirmed. The inclusion of both volitional predictors lowered the effect of
i ntention over pbodh ewaliogyartial mediaton tie effect of
i ntention on behaviour through action contr
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Model 3: Coping planning and action control as sequential mediators of the

relationship between intention and fruit and vegetable intake

In model 3, the path from pong planning to action control to behaviour was
freely estimated. This model (Fi §@®e 4) al
=309 .4df# 1.75,aCFl = .96, TLI =.95, RMSEA = .06, (RMSEA) = .059, AIC =
417.17. Intention remained astrong edi ct or of c o p<d.004, a@l anni n
o f action cmwmntrOdll,, KLopihag, planning al so pr
=.39,p< .001, and together with intention enabled explanation of 53% of its variance. In
turn, action control directltp r edi ct ed fruit and vemetable I
.05.

Coping
Planning
T2

RZ= 40

Figure 4. Models 3 with standardized coefficient estimatese.** p< 0.01; **p< 0.001

The more complex doublmediation was then tested. This thpegh meliation
examined whether the effect of intention on fruit and vegetable intake was sequentially
mediated by coping planning and action control. The indirect effect of intentions on
behaviour doubly mediated by coping planning and action control was ee(ibdble
2). The direct path from intention to behaviour remained significant, which is indicative
of partial medi at i on, p<alObOeli tt pd €BB, whemtkdi 1n,g f r
indirect path was included. Thus, our fourth hypothesis wasirowd, with both
coping planning and action control sequentially mediating the effects of intention on

fruit and vegetable intake.
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Table2. Decomposition of the effect of intention on fruit and vegetable intake at time 3,

controlling for fruit and vegetable intake at time 1.

Fruit and vegetable intake

Estimate 95% ClI
Total effect .35 (.22, .50)
Indirect Effects through
Coping Planning .06 (-.04, .18)
Action Control .18 (.03, .37)
Both mediators .15 (.01, .31)
Direct Effed .21 (.02, .40)

Note.Estimates are standardized coefficients. Cl = confidence interval

Without past behaviour, the model explained 38% of the variance in fruit and
vegetable consumption at Time 3. The third model showed the lower AIC, which is
indicative of a better fit. Moreover, when contrasting the third model with the first one,
therewada a significant 1 ncr eas @<00hantthesanmodel f
occurred when comparing model p<®d0lwlhish mode/]l
model 3, where the sequential mediation was considered, was the best among the tested

models.

5. Discussion

The present threwave longitudinal study has examined the psychological
mechanisms that might operate in the context of fruit and vegetable consumption. The
main focus of the study was on the pigéntional processes and, more specificalh
the role of coping planning and action control as mediators of the relation between
intentions and fruit and vegetable intake. As hypothesized, both volitional processes
sequentially contributed to the translation of intentions into actual behavVieigris a
new finding, although in line with that of Sniehotta et al. (2005b), where action control
was found to mediate the relation between action planning and physical activity,
suggesting that planning must be converted into closer monitoring ofibehan order
to affectfruit and vegetabléntake.In fact, although the relationship between intention

and behaviour was not mediated by coping planning alone (i.e., when the estimation
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was based on a twgath, single mediator model), tisequential madtion by coping
planning and action control was found to be significant, offering support for such
reasoning. Moreover, the time lag between measures of the different processes is also
suggestive of the validity of the assumption that planning is a mistal dolitional
predictor, whereas action control is a more proximal volitional predictor of fruit and
vegetable intake.

Double mediation occurred in a sequential manner, with action control following
coping planning within the volitional proces§.uturestudies should examine whether
the outlined mediational chain varies according to the individual's stage of readiness to
adopt this particular behaviour and make use of experimental designs in order to attest
for causality.

Other research, in which pereed selfefficacy was selected instead of action
control in addition to coping planning (Kreausukon, Gellert, Lippke & Schwarzer,
2012) has found similar mediation processes, with both constructs simultaneously
mediating the relationship between the tygdeirdervention and fruit and vegetable
consumption. Coping planning has also been identified as a mediator between
experimental conditions and fruit consumption, whereas action planning served this
function only for vegetable consumption (Guillaumie et 2012), raising the question
as to whether analyses should be more behaviour specific, separating fruit from
vegetables.

Adding planning components to interventions has induced larger effects than
interventions based solely on information provision (EBtadDettingen, & Gollwitzer,
2010). Furthermore, several randomized controlled trials have accumulated evidence in
favour of the established mediators, coping planning and action control, for dietary
(e.g., Guillaumie, et al., 2012; Kreausukon et al120.ange et al., 2013) and other
types of behaviour (e.g., Sniehotta et al., 2006). Thus, planning components-and on
going monitoring appear to be useful s@fulatory intervention strategies to promote
dietary changes. Future research should exarhmeitcumstances under which other
mediators operate (e.g., sefficacy, action planning, social norms) and whether
moderating effects can be identified.

Our first two hypotheses were also confirmed, and are in line with other studies
on fruit and vegetble intake (see Guillaumie, Godin & Vézim, 2010), where

higher positive outcome expectancies and actionestfacy measured at baseline
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were associated with higher intentions towards fruit and vegetable intake one week
later, and intention predied fruit and vegetable intake a further week later.

Some limitations of this study need to be addressed. The research design was
nonexperimental which does not allow for causal inferences, although there was at
least a temporal order to justify the metthn model. Also, the fact that intention and
coping planning were assessed in the same data collection point, as well as action
control and behaviour, calls for some prudence in the interpretation of the present
findings. All data was selfeported and m objective measures were available. This can
generate bias as people may forget to record consumed food items, or to cover up poor
eating habits. In spite of this potential bias, there was stability in the average of
reported fruit and vegetable consuiop over the tweweek period, attesting that, at
least throughout the study, mere measurement effects did not occur. Moreover, the fact
that the sample consisted primarily of women should be taken into account when
generalizing the present findings.

The pesent study contributes to cumulating evidence of the usefulness of the
chosen constructs and the demonstrated sequential mediation design. Moreover, it
highlights the relevance of action control in the context of fruit and vegetable
consumption and how works in conjunction with coping planning in the translation of
behavioural intentions into actual fruit and vegetable intake. This is important, since by
revealing the mechanisms involved in fruit and vegetable consumption a valuable

backdrop for futue intervention studies is provided.
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1. Abstract

Theoreticallydriven kealth communications are needed to promote fruit and vegetable intake
among people at different stages of change. The Health Action Process Approach (HAPA), a
clearly specified model and good predictor of fruit and vegetable intake, was used as a
frameworkto guide a formative research for the development of health messages targeting
individuals at either a neimtentional or intentional stage of change. A fmethod approach

was used, combining eight focus groups-(45) and a questionnaire £ 390). Taget beliefs

for people at both stages were identified under five theoretical constructs (risk perception,
outcome expectancies, action planning, coping planning aneeffedcy). Highlighting

health problems due to low fruit and vegetable consumpti@ithhieenefits, weight reduction

and pleasure, and enhancing sdffcacy to increase fruit and vegetable intake are the main
guidelines for designing messages to-imdenders. For intenders, messages shouldstee

them of their ability to maintain adegte fruit and vegetable consumption, outline specific
plans for increased consumptjoidentify barriers such agreparation, forgetting or being

tired and unwilling to eat fruit and vegetablasad suggest strategies to overcome them, such
as presentingome practical examples on how to include fruit and vegetables when eating

out.

Keywords:formative research, message targeting, HAPA stages of change, health message

design, fruit and vegetable consumption
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2. Introduction

Epidemiological evidenceupports the crucial role of nutrients present in fruit and
vegetables (FV) for the prevention of major diseases such as ¢&hoek, Patterson, &
Subar,1992 Danaei, Vander Hoorn, Lopez, Murray, & Ezzati, 20@5)3 cardiovascular
diseasegDauchet, Amayel, Hercberg, & Dallongeville2006 He, Nowson, & MacGregor,
2006)and its association with loweraight and lower body maskdhnet al., 1997; Moreira,

& Padrdo, 2006has suggested FV increase is a way afimizing the obesity pandemic
(Rolls, Elloaviartin, & Tohill, 2004). However, many adults do not eat the recommended
amount of fruit and vegetables (i.e., 400 grams a day), and, thus, the increase of fruit and
vegetable intake among that layer of the population constitutes a major public deshlth
(WHO /FAO, 2005)

The launch of health campaigns is a common type of interventiopublic health
purposes $almon, & Atkin, 2003 Wakefield, Loken,& Hornik, 2010) and studies have
revealed positive effects of this type of intervention for FV comion (Pomerleaulock,

Knai, & McKee, 2005 Snyder,2007) This type of intervention might be especially suited to

adult populations since they are responsible for their own dietary choices, unlike most
adolesents and children Kfistjansdottir et al., @06; Young, Fors, & Hayes_2004)
Notwithstanding, certain communication strategies have the potential to increase health
communications” effectiveness for the changing of health behaviours and, ultimately, to
contribute towards improving the populatiortisalth. One of such strategies is message
targeting(Hawkins, Kreuter, Resnicow, Fishbein, & Dijkst2008) which consists of the
development of health messages directed at a specific segment of the audience, increasing the
change of compliance with thmessage recommendations by fitting the message content to
the audence’s interests and needioér, Benac& Harris,2007)

The effectiveness of health communications also depends on whether they are
theoreticallydriven. Studies have shown that intervens specifically targeting theoretically
established beliefs are more effective in the promatibhealth behaviour changéldar et
al., 2007 Michie, & Abraham,2004) The determinants of health behaviours as established
by social cognitive models aréherefore, essential targets for developing messages for the
promotion of health behaviours such as FV intake. In particular, stage models of health
behaviour change, such as the Health éxctProcess Approach (HAPA) (Schwarzer, 2408
are an appealing terigte for the development of health messages, enabling the development
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of messages that are theoreticalliven and, at the same time, relevant for people at different
moments of the change process. In the present study, the constructs of the HAPA thodel wi
be used to guide the search for contents to include in health messages promoting FV intake in

people at different stages of change.

Health Action Process Approach

The Health Action Process Approach is a clearly specified hybrid model that has been
estiblished as a good predictor of a wide range of healtviimlrs including FV intake
(Schwarzer et al.,, 2007)and that can be conceptualized as a stage model, ynfainl
intervention purposes (Schwarzer, 2008#¢alth behaviour change is consideredqusace
of motivational processes leading to intention formation which are then followed by volitional
processes that operate between intention formation and behaviour enactment, thus, helping to
fill in the intentiorRbehaviour gap (Schwarzer, 2008&je \olitional phase may be divided
into a preaction and an action phase, and, thus, three stagésioge may be definedon
intentional stage (i.e., preceding intention formation), intentional stage (i.e., after intention
formation) and action stage (i.after behavioural enactment).

Taken as a stage model, it provides a useful framework for intervention, offering the
possibility of segmenting the audience in three specific target groups, for whom particular
types of messages are posited as being méwetiek than an undifferentiated, i.€i,0 1siee
fitssal | O, type of message. I n each of t he st
predictors are relevant for the transition to the following stage. For those atisterional
stage (i.e., nointenders), predictors leading to intention formation, suchs&sperception
outcome expectanciesdaction selfefficacyare the most imporntd targets for intervention
(Schiiz, Sniehotta, Mallach, Wiedemann, & Schwar2€09) Risk perceptiorpertairs to
perceiving oneself to be at risk of a certain health condition and might act as a trigger for
starting to think about changing one's health behasyvOutcome expectancieoncern the
anticipation of positive rather than negative consequences rgsfitim the behavioural
change, andaction selefficacyis the belief that one will be able to initiate the behavioural
change.

On the other hand, those at an intentional stage (i.e., intenders) would mostly benefit
from an intervention targeting the pioxal predictors of behaviour (i.e., the mediators
between intention and behaviour), suctaeson planning, coping planningndmaintenance

selfefficacy (Schwarzer, 2008aAction planningrefers to setting up when, where and how
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one will perform the irdnded behaviour andoping planningencompasses anticipating
barriers that might hinder the accomplishment of the intended changes, as well as strategies
for dealing with such barriersMaintenance seléfficacy is vital for the initiation and
maintenanceof behavioural changes and refers to holding an optimistic belief about one's
ability to maintain the behavioural changes.

In short, according to the model, there are theapgcified constructs that constitute
relevant targets for an intervention addneggpeople at different stages of change. However,
l i ke ot her soci al cognitive model s, t he HAI
framework) for the intervention that then ha
substantive contents eslant br the particular audienceflpraham, Sheerar& Johnston,
1998) Moreover, the perspective of the health message designer is not necessarily the same
as that of the message recipient, and the specific motivations, barriers aretselfory
straegies related to the adoption of the healthavedur may vary accordinglyHpltgrave
Tinsley, & Kay, 1995) Formative research is, therefore, a crucial step towards a better
understanding of the target audience and it is fundamental for identifyingetiis contents
that shouldoe included in the messagégkin, & Freimuth 2001)

Content selection under the theoretical constructs

The specification of evidendeased contents under relevant theoretical constructs for
health behaviour change that amgportant for the target audience is crucial to guide the
design of health messages. However, besides eliciting a range of beliefs to give body to each
of the relevant theoretical constructs for change in FV intake, it is also necessary to identify
those vhich should be selected to figure in health mess&yesthis level, some authors have
suggested that beliefs differentiating intenders from-intenders and/or which best predict
intentions are important targets when designing an intervefaromonrintenders Armitage,

& Conner,1999).The rationale is that through changing such beliefs there is a higher chance
of them being translated into changes in intentions, thus, helpingntenders to progress to

an intentional stage. Applying the same reaspniwhen designing an intervention for
intenders, the most important targets will be those beliefs that differentiate actors from
intenders and/or that best predict behaviour. Those specific beliefs are the ones that will most
likely contribute towards treslating intentions into behaviours, therefore leading intenders to

progress to an action stage.
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Aims

The aims of the present study were to identify and prioritize beliefs under HAPA
theoretical constructs that may be used for the development of headages targeting
generally healthy adults whether at a #motentional or intentional stage of change. Through
the use of qualitative methods, we first sought to identify an array of beliefs under the
theoreticallyspecified antecedents of FV intake thauld serve as contents for crafting
health messages. Then, whenever it was required to sort and prioritize the previously
identified beliefs, owing to such a broad range of beliefs being elicited under a single
construct, quantitative methods were subsetipeised. Hence, through a formative research
guided by the HAPA model we expect to support the development of health messages for the
promotion of FV intake that may have an impact on theoretically established constructs, in a

way that is relevant for eh of the target groups.

3. Method

The present formative research stems from a pragmatic miedlabd approach, in which
both focus groups and a questionnaire were used sequentially to answetldivnd
research questionsMértens, 2005) 1) the idenfication of beliefs under the HAPA
constructs; 2) the prioritization of identified beliefs. Both data collection techniques are
commonlyused in formative researchAtkin & Freimuth,2001) Focus groups allow for the
identification of a wide range of layebefs under a specific topic that would probably not
emerge through othatata collection technique®iyman, 2004) The use of standardized
guestionnaires is also important, allowing the systematic measuring of a broad array of
variables and is, therefr particularly helpful for the establishment of a hierarchy of
intervention priorities for each target group, while cofitrgl for possible confoundsA¢kin

& Freimuth, 2001). Therefore, the added value of this mbmadthod approach was to
combine infornation on a wide range of beliefs for each theoretical construct (elicited through
the focus groups) with information on the relative importance of each belief for the target
group (gathered through the questionnaire).

Identification of beliefs underthe HAPA constructs (Focus Groups)

Participants. Fortyfive adults, 18 men (aged BD; M = 34.5;SD = 12.6) and 27

women (aged 266; M = 36.7;SD =15.2), participated in the focus groups. Both to allow for
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a certain degree of homogeneity in the groujes, (people in the group share a characteristic

in which the researcher is interested), and a degree of heterogeneity among the groups,
enabling the identification of differencesin perspectives across the groups, they were
organized in order to bring totper individuals at the same stage of change regarding FV
intake. A total of eight groups were formed (3 groups ofindenders; 3 groups of intenders;

2 groups of actors), with-4 participants per group. Six of the eight groups, were composed

of particpants recruited from a professional training centre, the other two were recruited from
two faculties of psychology. Focus groups occurred where the recruitment took place. None

of the participants had any medical restrictions regarding fruit and vegetaislemption.

Measures.

Fruit and vegetable intakelwo items based on those of Luszcgya, Tryburcy and
Schwarzer(2007) were used to measure FV intake, the first concerning fruit intake and the
latter vegetable intakéi | n t he | ast a wop omweteikosn yoofu &adtuei t / v ¢
was followed by some examples of what constitutes a portion of fruit and vegetables.
Responses ranged from O (fia few times a week

Stage of changeStage of change follosd the criterion of the World Health
Organization of eating at least five portions of fruit and vegetables a day and was derived
using an algorithm that comprised the answer to FV intake questions and the answer to a
question evaluating participants” inteh ons regar ding FV intilmke fo
the next month, do you intenoléat more portions of fruit / of vegetables a day? If so, how

many?)(Figure 5)

Questioning guide A semistructured questioning guide that had been previously
developé and pilottested was used to conduct the focus group sessions, and addressed all the

constructs of the HAPA model of interest for this study (Table 3).

Procedure. The study and its objectives were presented by the first author during a
short break beteen classes, and those who agreed to participate completed a short
guestionnaire to determine their stage of change and leave their contact details for schedule
the focus group sessions.

Informed consent was obtained from all participants at the begiohitg focus group

session athorizing videetaping for transcription purposes. Two trained moderators were
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present in each session which lasted, in total, between one hour and one hour and a half. At
the end of each session a 200 vouchee was
leaving, participants filled in a questionnaire assessing social demographic data (e.g., age,
gender, level of schooling). All the procedures were carried out in accordance with the ethical

standards of the APA and were approved by all the institutimodvied.

Behavior
Actual intake of atleast 5 portions
of F&V a day?
Yes No

Intention

Intends to eat atleast 5 portions
of F&V a day in the next
month/week?

Yes No

| acon | | wreom | [owmo

Figure 5. Stage of change allocation according to actual behaviour and intention.

Analytic Strategy. The content of the focus groups was transcribed verbatim and
thematic content analysis was conducted using comastasted qualitative data analyses
software (MAXQDA 10). All names were removed from the texts and replaced by letters to
ensure the confidentiality of comments.

Sampling units were defined semantically, by identification of the underlying theme.
Codingwas carried out using a coding scheme based on the HAPA that included 6 categories

for fruit and vegetable consumption determinants (risk perception, outcome expectancies,
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action seHefficacy, action planning, coping planning and maintenanceeffeificy). The

coding of all the transcripts was performed by the first author. Two judges, familiar with the
HAPA model, were given the same coding scheme and independently coded 25% of the
material. After resolving some disagreements through discussion, therater agreement

was .86 (Krippendorff's Alpha).

Table3.Questi oning guide under the topic fASoci al
vegetabl e consumptiono.

HAPA Constructs Question sample

=1

Risk Perception Do you ifs«kelofatany health

—~

could) that change your 1

Outcome expectancies i What woul d be t he conse
portions of fruit and vege

Action Planning Al magining you d=®pmiohsadayf hov

do you think you could mar

Coping PlanningBarriers) i What di fficulties might

D

ating 5 portions a day??o

=13

Coping PlanningStrategies) How could you bDees®o0me t1}

Action Selfefficacy AWould it be easy for you

—

ruit and vegetables ever)

Maintenance seléfficacy AfOnce you had started, do

mai ntain eating those 5 p¢

Prioritizing the identified beliefs (Questionnaire)

Participants. A total of 393 participants, 131 men (aged@D M = 30.6;SD = 9.5)
and 262 women (aged I®; M = 28.1; SD = 8.2), completed an online questionnaire that
was distributed through the aiting lists of the two faculties of psychology. None of the

participants had any medical restriction regarding the consumption of fruit and vegetables.
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Measures. An online questionnaire was developed to prioritize beliefs under the
constructs addressed the focus groups where great variability was encountered, namely
outcome expectancies (23 items), barriers encountered for eating fruit and vegetables (16
items) and coping planning strategies to overcome those barriers (11 items). Since the
informationon risk perception and on specific action plans for increasing FV intake, collected
through the focus groups, was very consistent across groups and that, although quantitative
differences in seléfficacy beliefs were found between people at different estagno
qualitative differences in substantive sefficacy beliefs were found across stages, these
three constructs were not included in the questionnaire. Thus, the information was considered

as being sufficiently informative for health messages” devstop.

Outcome expectancies.he out come expectan®hadoyoneasur ¢
think (are/would be) the consequences (of eating /if you started to eat) at least 5 portions of
fruit and vegetables every day? If | ate at least 5 portions of frutenget abl e,s a da
and was followed by 23 positive and negative outcomes felg., woul d f eveuld bet t e
not feel s at ) that wede dexivetl om the gualitasvé analysis of the focus
groups. Responses were given on-point scaleangi ng from 1 (Atotal/l

(Atotally agreeo). The reliability of this s

Coping Planning (Barriers)Participants were askédTo what extent do vy
of the following things (make it difficult / could make it diffiradt eat at least 5 portions of
fruit and vegetables a day, provided you decided to eat this amount of fruit and vegetables a

d a y. A dotal of 16 barriers identified through the qualitative analysis (@.¢., har dl y ev

feel like eating fruit and vegethbe;sfidl t i s hard to find option
vegetabl es whewmereeatiimagl wduetdd as 1t ems. The re
does not make it difficult at allo) to 7 (fi
scalewas U = . 86.

Coping Planning (Strategies)he questioni As a way to over come t
prevent you from eating more fruit and vegetables, to what degree would it be important for
y 0 u gwas followed by 11 items (e.di,t o0 ma k e h e aHhattinclude fruit ang/dri on s ,
vegetabl es wlhigm datyi Mg uo u)twlich weheastrategies terivedo r k 0
from the analysis of the focus groups. Responses were given-paiat 5cale with endpoints
of 1 (Anot I mport amnrtt aantt 0allli dNph etod en h(afbvsecrayl ei m
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Intention. Two items, one for fruit and another for vegetables, were used to access the
intentontoeat FVi Do you intend to eat more (fruit/wv
so, how many portions of (fruit/vegetablesp you i ntend to eat dai |
Responses were givenon#@d i nt scale ranging from 1 (iAnde
yeso) . -Comettion betiveen the intended amount of fruit intake and of vegetable

intake was moderate angsificant  =.51, p< .001).

Fruit and vegetable intakeTwo items were used to measure FV intake, the first
concerning fruit intake and the latter vegetable intdkd: n  t he | ast t wWo wee
(portion of f randiwas/foll@vgdebly sob exansplead what constitutes a
portion of fruit and vegetabl es. Responses
(Amore than f our -torrefation betweeth thg amount off fluieintakenande r
vegetable intake was moderate arghsicant ¢ = .46 p< .001).

Stage of ChangeBased on the responses to the items accessing actual intake and
intentions regarding fruit and vegetable consumption, stage of change was determined by

means of the same algorithm usentioe focus groupsé€e Figure h

Procedure. Invitations to participate in the study were made by-amaé presenting the
purpose of the study (i.e., getting to know peoples” ideas about food and nutrition) and
containing the link to access the questionnaire. Prior to melspgp to the online
questionnaire, participants were assured about confidentiality of all the data to be collected.
Their informed consent was then provided in accordance with the ethical standards approved

by both institutions at the time the study tod&age.

Analytic Strategy. In order to determine if there were differences between non
intenders and intenders regarding specific outcome expectancy beliefs and between intenders
and actors regarding spfc barriers and strategiesjultiple ANCOVAs wererun, one for
each specific belief. Variables where differences were found between stages of change
groups, such as gender, age, having children, household income level and residence area,
were included as covariates.

With a view to determining the outc@mexpectancies that were the best single
predictors of intention, a regression analysis was conducted for the 23 beliefs on intention.

This analysis was performed using the fatienders swsample, given that the nentenders
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group is the one that woulsknefit more from an increase in positive outcome expectancies
and/ or a decrease in negative outcome expectancies. A further two regressions were
performed both for barriers and strategies for eating FV on behaviour. These analyses were
performed using #intenders subample, given that intenders were expected to benefit more
from an intervention targeted at coping planning beliefs. All regressions performed used the
stepwise method to select the best set of predictors. This method was chosen bagause it
specially recommended when the predictoessagnificantly correlated=ox, 1997)

Finally, for the selection of the specific outcome expectancies, barriers and strategies to
overcome those barriers to be included in the health messages, threeweatersequentially
articulated: 1) those that enabled to establish significant diffesebeteveen the target groups
(Armitage& Conner,1999) 2) those that were predictors of intention (in the case of outcome
expectancies) or of behaviour (in the casebarriers and strategieshrfnitage & Conner,

1999)and; 3) those that were rated as being relevant/ important by the target group.

4. Results

Focus Groups

Descriptive findings. The average intake of FV for the whole sample was 585X
2.31), 1.87(SD = 1.45) among noimtenders, 1.823D = 1.13) among intenders and 6.27
(SD =1.27) among actors. In total, 75 % of the sample ate less than the minimum amount
recommended by the World Health Organization (i.e., less than 5 portions a day).

Some differenes were found among participants across stages of change, with more
men participating in groups of néntenders@ (2) = 6.99,p = .03, and more actors living in
rural areass % (2) = 12.48p < .01. However, there were no significant differences across the

stage of change groups in terms of age, schooling, income level, having children and number

of people in the busehold.

Identification of beliefs under HAPA constructs.

Risk perceptionSeveral participants mentioned having changed or being willing to
change their habits regarding the consumption of FV after experiencing a health problem.
Older participants, in guticular, referred to having changed their diets due to a health

condition or for being currently more concerned about their health than when they were
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younger. Some younger participants also referred to the fact that having a health problem
would be theonly reason to motivate them into eating more R Mcet t i ng a fr i ght
have to have a f[Groug 6 mant 23].Othéraankertionetethatubpcoming a

parent had made them think more realistically about the risks of bad nutritional éitits,

was an important trigger to their changing process. Although participants recognized that FV
intake is generally good for health, some revealed that they were not aware of the risks of low

FV intake or of the benefits of eating FV for the preventdrspecific diseases such as
cardiovascular diseases and caniekr: knew we should eat 5 porti
day, but I di d not know t h[@rbup t,ovorhad, 2§.el p t
Furthermore, many participants showed that theywet aware of the recommended amount

of FV that should be eaten every day.

Outcome expectancieé. high range of outcome expectancies for fruit and vegetable
consumption were identified through analysis of the qualitative data. In general, outcome
expecancies for fruit and vegetable consumption were mostly positive. The most cited
positive outcome expectancies were health benefits, including having a healthy lifestyle,
having better health, and preventing diseases such as cancer and cardiovascuém diseas
Pleasure in eating fruit and vegetables and weight reduction were the second and third most
common outcome expectancies related to fruit and vegetable consumption. Other positive
outcome expectancies included wdling, looking better and slower agiagd being socially
accepted and trendy (e.gi,] t 6 s somewhat fashionabl e. [ Peo
Advant age i dGrdum& womanp40]). Sdme gadicipants also referred to eating
fruit and vegetables as a means to compensate far athhealthy behaviours (e.g.,
overeating, eating non healthy foods and for not doing physical exercise) or an alternative
option to eating other foods (e.§.Because by doing so, I actual
or f i s[@roup 7, swdmar) 20]).

Negative outcome expectancies were far less cited, and were only mentioned by non
intenders and intenders, not by actors. Several participants shared the belief that most of the
fruit and vegetables available nowadays in the market are of poor qualitio duehigh
amount of pesticides used in their cultivation and their poor nutritional prop@iegfruit
and vegetabl es] no | onger h a v[&roup 4, mama5b) vi t a
Other negative outcome expectancies included dislike ariddnal vegetables not being
fulfilling enough (e.g.fii t i s often far more i mportant fo
and potatoes rather than being ful[GiodpBed wit
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woman, 46]). Fewer participanisentioned the discomfort when eating fruit and vegetables

in some social contexts, such as parties (8.g,he ot her day | was at ¢
sai d: AThere you are, eating healthily!o [n
u s fGeoup 6, wonan, 42]) or taking fruit and vegetables from home to eat at work or at

school (egfiin terms of society, at l east this 1 s
opinions of others rather than in terms of what they feel like doing or what is acjoaky

for them. Thus (...) not being used to takir
pointless, people would make funofomed [ Gr oup 3, man, 24]). One
it might not be healthy or advisable to eat the five padia day, because in that case one

would not be eating the necessary amount of proteins that should be part of a balanced diet.
Another mentioned that in such cases people would be taking in more calories than they

would burn.

Action planningPlans regrding eating five or more portions of fruit and vegetables per
day were consistent across participants in all stages of change, and included eating soup at
lunch and dinner, accompanying main dishes with a salad or vegetables, and eating fruit
throughoutthe day (before or at breakfast, ambrning, midafternoon, before going to bed).
One participant suggestef:l f o n e e-anbrsing,fanothér midaftarndon, opting at

lunch for soup and a salad, and arriving home at night and having anotheasdugnother

piece of fruit, Il think we wi[Grbup4 Wwomarg4l’y h a v e
). Eating soup was mentioned in all groups amwdth few exceptions represented a very
important form of vegetable consumption for the majoritypaiticipants:f | al ways hayv
eat soup at lunch soup i s Emgpe2n wamarn, 53pIn contrast, only a few

participants mentioned drinking natural juices. When planning how to increase their intake of
fruit and vegetables, some participants she&l/ could take fruit and vegetables with them to
school / work or when going to the beach and cook with more vegetablesi(emg.,k i ng an
effort every day. When | am cooking, using vegetables every day and always being willing to
use Ve @&duatnae, 23)).

Coping planningSeveral barriers for eating 5 or more portions of fruit and vegetables a
day were identified by participants of the focus groups. Lack of time and/or having a stressful
life, difficulties related to the preparation of fruitcawegetables, and eating out were the
barriers that were most mentioned by participants. Lack of time and /or having a stressful life

(e.g,i St ressé Work demands so much of [reuppl e t |
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4, man, 23]) were only mentiodeby nonrintenders and intenders. The preparation of fruit
and vegetables as a barrier included peeling (8.¢r,r ui t i's not the weasi

because it normally has to bfroppesewomanh,42)nd get

washing (e.gfiPer haps it would take | onger as they
is more practical for me; | [GjoupsAtwoman,tdd])j t i n
cooking (e.g.fi Ye s, me at i's much easier, muc hve qui c Kk «

mor e w@Graupe 4 woman, 44]) and knowing how to cook FV (digUs ual | vy, th
maj ority of peopl e do [Groop4, womanwi7]h Bating bubwag 0 0 k
also a very cited barrier, since fruit and vegetables were often not availabseés pthere

people go to eat and that it was not practical to take fruit or vegetables to eat in the workplace/
school (e.g.fi | end up taking as Ilittle as possible
with me. So, | just have a main dish and that is ang [Gtodp 3, man, 24]) or even that it

was easier to give into temptations when eating out.

Other barriers that were mentioned less frequently were that fruit and vegetables were
not tempting and that they were pricey. A few participants also sharedragntional beliefs
that might have prevented them from eating more fruit (e.g., that one should avoid eating
more than one type of fruit at a time, or eating acidic fruits, like oranges, in the evening).
Making just a few meals per day, not being useddting FV, forgetting to eat FV and
fatigue, especially in the evening, after a tiring day and arriving home late, were also less
frequently mentioned as barriers to FV consumption.

Groups diverged in the number of barriers to the consumption of 5 @r pootions a
day that were cited. Neimtenders indicated more barriers than intenders, and actors could
only recall very few barriers. Furthermore, the type of barriers invoked varied across groups:
lack of time /having a stressful life and lack of qualitrusting the quality of the available
FV were more referred to by nemtenders than by the other stages, whereas intenders, who
were already willing to eat more fruit and vegetables, mentioned more barriers related to the
preparation of FV than peopd the other stages.

Participants mentioned several strategies for overcoming these barriers, such as:
planning meals ahead and taking food from home; making healthy choices to include FV
when eating out (e.g., asking for salads, soup and fruit wherg edtiestaurants and cafes);
making fruit and vegetables look and taste better (e.g., adding some condiments in the
preparation of vegetables or serving fruit with yoghurt); showing that fruit and vegetables are

easy to prepare, being a practical choiceenvione has little time; showing that fruit and
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vegetables are not expensive; and to acquire the habit of starting a meal with soup and ending

it with fruit. One participant revealed another kind of strategy uBed: buy t hr ee t
vegetables at a time [ When I'mot willing to cookthem "Oh,l have tocook

it, becausetherwise t wi | [Grogpo8, womath,B39].

Seltefficacy beliefsRegarding action seHfficacy, most of the participants expressed
the belief that eating 5 portions a day wasealistic goal, although it might not always be
easy to achieve, since in order to do so frequently means changingstedllished eating
habi ts anYbuanlg meed tmhavwe soupiat lunch and dinner; an apple at lunch and
midafternooniandydelh@aetédsgot the five portions
h abi[Gdup 8, woman, 2].There were, nonetheless, some differences across groups.
Whereas none of the actors expressed a lack of confidence in being able to eat 5 portions of
FV a day, ahost half of the nofintenders and some intenders expressed the thought that
eating 5 portions of FV a day was an unrealistic goal and that it would not be easy to do it on
a regular basis.

With regard to maintenance selfficacy, opinions were consensuBlegardless of the
stage of change, participants shared the belief that once one started eating 5 or more portions
of fruit and vegetables a day, it was not difficult to maintéin: t hi nk it i's re
change. But from the moment we start thattirey after we miss that piece of fruit or that
meal é For il nstance, for me eating a me a |
mi s s i[@rgup 8 woman, 46]. Fruit and vegetable consumption was, thus, conceived as a
habit that once acquired is difficult tadak. One participant stated:Se v er al year s
hardly ever ate soup or vegetabl es. But now,

[Group 3, woman, 49].

Online questionnaire

Descriptive findings. The average FV intake was 3.25 portiondag SD = 1.94) for
the whole sample, with an average intake of 23D 1.23) among nointenders, 3.00
(SD= 1.14) among intenders, and 5.73D= 1.16) among actors. A total of 73.8%
participants ate less than five portions a day, with 52.9% of the sdmepig classified as
nonintenders, 20.9% as intenders and 26.2% as actors.

Several differences were found across stages of change, with more men being classified

as nonintendersG ? (2) = 13.14p< .01, the mean age of actors being higher than thaaref
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intendersF (2, 325) = 5.47p < .01, more actors having childred, (2) = 11.68,p< .01,
more actors reporting having a hou&G?¢Bel d i nc

18.31,p = .05, and less nemmtenders living in a rural ares,? (2) = 6.48,p < .05. However,

there were no differences between stages regarding schooling or number of household

members.

Prioritizing the identified beliefs.

Outcome expectancies total of eight outcome expectancies differed significantly
between nofintenders and intenders, with positive outcome expectancies being higher among
intenders and negative outcome expectancies beingrayhong noiintenders (Table ¥4
When compared to neintenders, intenders were more keen to agree that were they to eat 5
portions of fruit and vegetables a day thexuld improve health=(1, 206) = 8.45p < .01;
would prevent cardiovascular diseas€gl, 206) = 8.62p < .01, would be an example to
their children, K1, 206) = 4.94p = .03, would feel better &, 206) =6.17, p = .01, would
prevent cancer, @, 206) = 6.64p = .01, would eat less of other less healthy food4, 206)
= 8.02 p< .01, would feel satisfaction and pleasuré1F206) = 18.7/p< .001. Conversely,
norrintenders agreed more than intendéet eating 5 portions of fruit and vegetables a day
would be a sacrifice, @, 206) = 6.04p=.02.

The linear multiple regression analysis indicated that amongimenders, four

outcome beliefs independently predicted intentidrwould improve my ladth, b =t 0. 32
(203) = 4.53p< .001, | would feel satisfaction and pleasufe, = @ (2@B)/= 4,12 p<
.001,1 would lose some weighh, = @ (2a38= 2.78,p = .01, | would encourage my

family to eat betteb -8.15 ,t (203) = 2.20p = .03. Each of these beliefs independently
accounted for between 2 and 8% of the variance of intention. Together, these four beliefs

accounted for 21.7% of thariance of intention (Table) 4

Coping Planning Five barriers were significantly rated as being enionportant for
intenders than for actors: feeling tired(1, 131) = 5.03p = .03, forgetting,F(1, 131) = 6.32
p = .01, considering that fruit and vegetables go bad very e&$ily,131) = 12.26p < .01,
not having the desire to eat theR{(l, 131)= 3.86 p = .05, and preparatiof(1, 131) =
413p= . 04. There was also a trend towards sig
as bei ngF(%131) e8.85pa |00 (Table h No strategy was differentially rated

between groupsfantenders and actors (Tablg 6
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Two linear multiple regression analyses were run independently: one for the barriers
and another for the strategies. The results show that forgetting to eat fruit and vegetables was
a significant predictor of behaviour amm g i nt e RORE, t (8Q)= -2045, = .02,
meaning that the more intenders reported forgetting to eat FV, the less they ate fruit and
vegetables. This barrier accounted for 1.6% unique variance on behaviour. Furthermore,
among intenders, knowingtha it i s possible to save money
-0.36, t (79)= -3.16, p <.01, and adding other ingredients or condiments to fruit and
veget abl etd79)= B.03p = .05, Wefe predictors of behaviour. Together, these two

strateges account for 9.7% of variance of behaviour.
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Table 4. Estimated marginal means and standard deviations for outcome expectancies for
norrintenders and intenders and semipartial correlation coefficient for intention among non
intenders.

Outcome expectancies Means
(standard deviations) Semipatrtial
2
Nonr-Intenders Intenders R
| would improve my health 5.91** (.08) 6.33 (.12) .08+
I would prevent cardiovascular diseases 5.75** (.08) 6.16 (.12) n.s.
| would be an example children 5.56* (.10) 5.96 (.15) n.s.
| would feel better 5.45* (.10) 5.89 (.15) n.s.
| would encourage my family to eat better 5.14 (.11) 5.60 (.18) .02
| would look better 5.13 (.11) 5.25 (.16) n.s.
| would slow aging 5.08 (.10) 536 (.16) n.s.
| would prevent cancer 5.06** (.09) 5.48 (.14) n.s.
| would eat less of other less healthy foods 5.02* (.14) 5.71 (.22) n.s.
| would lose some weight 485 (.13) 5.25 (.20) .03**
| would live longer 4.84 (.10) 5.02 (.15) n.s.
| would feel satisfaction and pleasure 4.83** (.09) 5.58 (.14) .06+
| would cause a good impression on others 4.18 (.13) 4.11 (.20) n.s.
| could compensate for other unhealthy habits (e.g.-over 4.15 (.15) 4.09 (.24) n.s.
eating, not exercising)
| would have to make an effort to learn how to cook with 3.69 (.15) 3.26 (.23) n.s.
vegetables
| would have to spend more time preparing meals 3.49 (.14) 3.15 (.22) n.s.
| would not feel satiated after meals 3.01 (.13) 2.69 (.20) n.s.
| would compomise my social life (especially in parties, with ~ 2.66 (.13) 2.39 (.20) n.s.
friends)
| would feel inadequate in certain situations 2.63 (.12) 2.20 (.19) n.s.
My eating patterns would not be healthier because of this 2.55 (.13) 2.79 (.20) n.s.
| would have to start eating fruit and vegetables that do not ~ 2.52 (.12) 2.47 (.18) n.s.
have good quality
It would be a sacrifice for me, because | don't like fruit / 2.41* (.12) 1.86 (.19) n.s.
vegetables very much
People would make fun of me 1.68 (.10) 1.39 (.15) n.s.
Adjusted R
=.217
Not@ender 6, 6Aged, OArea of residenceb6, o6Having (or n

included as covariates in the ANCOVAs; Nbttendersn= 150; Intenders) = 62.
*p<.05; * p<.01.
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Table5. Estimated marginal means and standard deviations for barriers among intenders

and actors and semipartial correlation coefficient for behaviour among intenders.

Coping Planning (barriers)

Means

(standard deviations) Semipatrtial
2
Intenders Actors R
It is hard to find options that include fruit and 3.87 (.26) 4.01 (.23) n.s.
vegetables when eating out
My life is very stressful 3.37 (.22) 2.69 (.21) n.s.
When | am tired | do not feel like eating fruit and 3.34% (.24) 2.53 (.22) n.s.
vegetables
Fruit and vegetables are expensive 3.33 (.24) 3.08 (.22) n.s.
| forget to eat fruit and vegetables 3.14* (.23) 2.34 (.21) 16+
| have little time during my daily life 3.12 (.23) 2.86 (.21) n.s.
| do nottrust the quality of the fruit and vegetables ti 3.12 (.23) 2.63 (.21) n.s.
are available (they have lots of pesticides)
| do not buy fruit and vegetables very often because 3.05** (.21) 2.10 (.20) n.s.
they go bad very easily
| do not eat many meés per day 2.96 (.23) 2.60 (.21) n.s.
Fruit and vegetables are not very practical to eat on ~ 2.96 (.23) 2.76 (.22) n.s.
some occasions
| do not eat acidic fruit at night, like oranges 2.76 (.25) 2.48 (.23) n.s.
The majority of fruit and vegetablésve poor quality 2.71 (.21) 3.35 (.19) n.s.
and taste
| hardly ever feel like eating fruit and vegetables 2.58* (.21) 1.96 (.19) n.s.
It is laborious to peel fruit and to prepare 2.43* (.21) 1.85 (.19) n.s.
vegetables
One should not eat differefruit at the same time 2.04 (.21) 1.93 (.20) n.s.
| do not like the smell that lingers on my hands aftel 1.71 (.18) 1.56 (.16) n.s.
peeling some fruit
Adjusted B =
.07

Not@ender 6, O6Aged, O6Area of

*p<.05; * p<.01.

reilheroaned | evkdd viorfg t(heaer
included as covariates in the ANCOVAS; Intend@rs 62; Actorsn = 75.
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Table6. Estimated marginal means and standard deviations for strategies among intenders

and actas and semipartial correlation coefficient for behaviour among intenders.

Coping Planning (strategies)

Means

(standard deviations) Semipatrtial
RZ
Intenders Actors
To choose more healthy options, that include 5.73 (.19) 5.39 (.18) n.s.
fruit and vegetables, when eating out
To buy fruit to have at work 5.54 (.20) 5.72 (.18) n.s.
To better plan the meals 5.51 (.20) 5.16 (.19) n.s.
To acquirethe habit of starting the meal with 5.45 (.20) 5.45 (.19) n.s.
soup or salad and end it with fruit
To know that there are quick and practical ways  5.21 (.20) 5.48 (.18) n.s.
of preparing fruit and vegetables
To know that it is possible to save some money  5.19 (.22) 4.93 (.20) A1
by eating more fruit and vegetables
To take food from home that iludes fruit and 4.94 (.22) 5.29 (.20) n.s.
/or vegetables when eating out
To add other ingredients or condiments to fruit 4.22 (.26) 3.76 (.24) .05*
and/or vegetables to improve their appearance
and taste
To keep fruit at home in a more accessiblelace 4.12 (.24) 4.19 (.22) n.s.
To buy a lot of fruit and vegetables to then feel 3.40 (.24) 3.72(.22) n.s.
obliged to eat them
To peel / prepare a lot of fruit at once and havei 3.37 (.26) 2.99 (.24) n.s.
ready to eat in the fridge
Adjusted R =
.097
Not@ender 6, 6Aged, OArea of residenced, O6Having (or

included as covariates in the ANCOVASs; Intengers 62; Actorsn = 75.

*p<.05; * p<.01.
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5. Discussion

Research has &blished that interventions and particularly health communications are
more effective when taeged and grounded on theomjoar et al.,2007) However, many
campaigns are still not theoreticaljyided or evidencbased, and that has been pointed as a
reason for the mixed findings on health message effectivdAd&sahamet al, 1998) In the
present study we conducted a formative research based on the HAPA model that can be used
to sustain the development of thedrgsed health messages promoting FV k&taOur
interest was to unravel the substantive contents under the constructs proposed by the model as
being important targets for intervention both for nietenders and intenders.

Target beliefs for nonintenders

The findings of the present study suppibi® premise that messages targeted at non
intenders should focus on increasing personal risk perception towards several health problems
due to low consumption of FV. This, in turn, will contribute to an enhancement of the self
efficacy perception to follw the recommendations for FV consumption and to stress positive
outcomes related to FV consumption.

While perceiving oneself to be at risk of a health condition might not be enough for
individuals to succeed in chang their eating habits (Schwarzer et &007;Schwarzer, &
Renner,2000) it might, nonet hel ess, be a trigger
Different events over the life cycliebecoming a parent, growing older or suffering from a
diseasel were indicated as crucial turnippint moments in relation to eating patterns.
Therefore, risk perception might still be an important intermediate target variable when
developing health messages for fiotenders, in order to personalize the risid edeter
defensive optimism Renner & Schwaer, 2003) Clearly communicating the standards
related to the amount of FV that should be eaten daily is also of paramount importance,
especially in countries where the campaigns related to FV intake have not included a
quantitative recommendation so fatence, some individuals may not feel at risk simply
because they think that they are already eating an adequate amount of FV, even if such is not
the case.

Our findings showing that neimtenders were less confident in their own ability to start
eating aleast 5 portions of FV per day (i.e., action gdffcacy), when compared to intenders
and actors, are in line with both the theoretical expectations derived from the HAPA model
and results of previous studies showing thate#itacy is one of the faors most strongly
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and consistently assated with actual FV intakeResnicowet al., 2000) Considering that
self-efficacy may be ppmoted by verbal persuasioBgndura, 1997 and that interventions in
self-efficacy beliefs have proven to be sassful n increasing FV intake_(szczynska et al.,
2007)enhanci ng i ndi-eficacytawasldFV @andumption showdd afso be a
goal of health communications targeting fintenders.

In keeping with previous studies on the detemnis of FV consunjmn (Brug, Debie,
van Assemaé& Weijts, 1995 Strolla, Gans& Risica, 200§, the most important outcome
expectancies were related to the positive health consequences of eating FV, to the satisfaction
and pleasure (or Al i ki noglasing weight Interdséngly, these e at |
beliefs were simultaneously the most cited in the qualitative part of the study, allowing for a
distinction of nonintenders from intenders, while also being predictors of the intention to
increase FV intake, therefdrevealing some consistency in the overall pattern of findings.

Such beliefs should, therefore, be included in health messages targetingenders.

Target beliefs for intenders

Messages targeted at intenders should focus on presenting concretepktsor
increasing FV intake that are in line with already existing eating patterns and outline some
common barriers faced by those wanting to increase their FV intake as well as possible ways
of overcoming such barriers. Verbal incentives reassuriagrtbssage recipients about their
competence to maintain an adequate daily consumption of FV, even in face of obstacles, is
also recommended.

Plans to increase FV intake (i.e., action planning) were very consistent across groups
and were built around nutional habits that tend, nonetheless, to vary substantially across
cultures.For example, references to vegetable soup were very frequent in the discourses of
the focus group participants and assumed a prominent position in the plans they made on how
to increase the amount of FV eaten every day. This observation is consistent with the results
of a survey on nine European countries showing that unlike the northern countries where raw
vegetables are consumed to a larger extdat, main intake of vegetabled Portuguese
children comes from vegetable so@pngve et al., 2005) The same applies to drinking
natural fruit juices that were seldom mentioned by the focus groups participduits,irw
other countries such as Austria and the Netherlands naturgufogi$ constitute an important

pat of the overall FV intakeY(ngve et al., 2005) Therefore, health messages aiming to
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increase FV consumption should also be sensitive to the existing dietary patterns of the
audience in question.

As for the barriers, bedes FV preparation, environmental constraints, such as lack of
time, price, and availability, were the most commonly cited. These factors have frequently
been mentioned in studies exploring theariers for FV intakeRrug et al, 1995 Strolla et
al., 2006), although the environmental constraints were not foundifferentiate people at
different stages nor to predict behavioknen if expectations stemming from the HAPA
model pointed to selfegulation of behaviour as playing an important role in thasition
from an intentional to an action stage our knowledge beliefs related to sedfjulation, such
as lack of selfegulatory strengtlii.e.,i Wh e n | am tired | do not f
vegetables and | ack oflforgevar eats $r (i t ehave doibeenget ab
put forward in previous studies mentionitige barriers for FV intakeBfug, de Vet, de
Nooijer, & Verplanken2006 Chuan Ling & Horwath2001).Nonetheless, these emerged as
important barriers for intenderdistinguishing them from actors, and the latter example being
a predictor of behaviouOther barriers worth considering when developing messages for
intenders should be that FV spoil easily and not feeling like eating FV and preparing them.

None of the stratgies mentioned for increasing FV intake differentiated intenders from
actors, but adding other ingredients to FV to improve their appearance and taste was
predictive of behaviour and shouldherefore, beconsidered for message development
targeting inteders. The negative relationship between saving money by eating more FV and
behaviour may stem from the fact that the more individuals eat FV the less they value the
economic argument as an incentive for eating FV. Nonetheless, experimental research must
beconducted in order to determine the actual causal direction.

In all stages people agree on their ability to maintain the eating of 5 portions of FV a
day, once started. This maintenance -sfitacy belief was rooted in the view that FV
consumption is minly determined by habit. In fact, although not explicitly included in the
HAPA model , habit or fApast b e h at\deteominamd of has b
behaviour Aarts, Verplanken, & Knippenberdl998)and has been identified as an important
predictor of eating behaviourd6llard, Kirk, & Cade,2002). When geared towards adult
populations, health messages on FV intake can either reinforce already existing habits in the
sense that those behavislrecome even more frequent (Brug et al., 1995pke advantage
of contextdisruptive events such as liégcle transitions for the impheentation of novel

routines Devine, Connors, Bisogni, & Sobdl998) In either case, and despite this optimistic

115



Stage tailoring and framing of health messages

view, the fact that habits are not established foora day to another, and that barriers might
arise in the process of behavioural maintenance should be borne in the mind of the audience.
Therefore, strengthening beliefs of maintenanceefétfacy when faced with barriers should

be an intervention goéwards intenders.

Limitations

Some limitations may be pointed out in this study. The results were obtained with a
convenience sample and might, therefore, not be indicative of the whole target population.
Since participation was voluntary, these peopiay very well have been particularly
interested in the topic, thus, introducing some bias. Moreover, cultural influences might play a
role, as outlined above, even if, overall, the present findings are very similar to studies
condicted in other countrieB¢ug et al., 1995 Strolla et al., 2006)Also, due to the cross
sectional nature of the quantitative part of the study, it is not possible to draw firm

conclusions as far as causality is concerned.

Conclusion

The present research study contributehéoidentification of an array of beliefs on FV
intake under theoretical constructs of the HAPA model that are relevant for the construction
of health messages, targeted at different stages of change. Future research should investigate
whether health messag designed on the basis of the present findings would be more
effective in the promotion of FV intake when matched to individuals™ stage of change than
when they are mismatched. Hence, support would be provided both for the described
development processd for the relevance of the use of the stage of change construct when

targeting health messagje
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Chapter 4. Stagmatched health messages for fruit and vegetable intake

1. Abstract

Objective To examinethe effectivenessof matchinghealth messagepromoting fruit and
vegetableintake to individual® stage. Methods: In a randomizedcontrolled trial, 205
undergraduatstudentgnortintendersn= 123; intendersn= 82) were exposedo oneof three
health messagestargeted at norrintenders, intenders and controls. Three longitudinal
assessmentsf stage,fruit and vegetableintake, and socialcognitive determinantswere
obtained.Results:Interventions stagespecific effects were confirmed. For self-efficacy, a
stage by health messagea crossover riteraction emerged. Nor+intendersin the matched
condition showed higher risk perception, outcome expectancies,intention and stage
progressionmmedately after messageexposure,and lower levels of action planning and
coping planning a week later in the mismatchedcondition. Multiple mediation analyses
confirmed the facilitating role of self-efficacy and of behavioral intention among non
intenders. Conclusions: Stagesshould be consideredwhen designing health messages,
althoughmoreactiveinterventionsfor intendersandextendedneasuremernime framesmay

berequired.

Keywords:fruit andvegetablantake; healthmessageargeting;stage;randomizd controlled

trial; multiple mediationanalyses.
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2. Introduction

Stagetheoriesof healthbehaviorchangehavereceivedmuchattentionin recentyears,
mostlydueto the possibilitytheyhold of tailoring interventionsaccordingto a limited setof
sodal-cognitive variables,suchas people”sconfidencein adoptingthe advocatedehavior
(i.e., self-efficacy). Despiteimportantdifferences,all stagetheoriessharethe assumption
that healthbehaviorchangeprocessegvolve througha sequencef qualitaively different
stager mindsetgSutton,2005).As a corollary, they sustainthat peoplein differentstages
shouldbenefitfrom distincttreatmentsn orderto progresgo the following stage(Weinstein
etal., 1998).
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Matched and mismatchedhealth messagepromoting fruit and vegetableintake

Despte all the benefitsof a diet rich in fruit and vegetables (FV)for many people,
their consumptionis still below the recommended00 grams(approximatelys portions)a
day (Hall et al., 2009). Therefore the increaseof FV intake constitutesa vital public health
goal (WHO / FAO, 2005). Health campaignsconstitutean importantpart of public health
efforts and havethe advantageof reachinga higher numberof peoplein a costeffective
manner (Wakefield et al., 2010). However, researchis still needed on effective
communicatiorstrategieshatcanmaximizethelikelihood of successfubehaviorakchange.

Crafting healthmessageaccordingto the audiencesstageis a sophisticategpproach

to messageargeting,sinceit is basedon proximal (i.e., socialcognitive, e.g.,selfefficacy)
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ratherthan on distal (i.e., social demographicg.g., age) determinantof behavior(Slater,
1995).This strategymay helpto increasdhe effectivenes®f messages) changingrelevant
psychosociatieterminantsandbehavior(Noaretal., 2007).

Accordingto the HAPA (Schwarzer2008), norrintenderswould mostly benefitfrom
a certainlevel of risk communicationpairedwith the presentatiorof positiveconsequences
of the behaviorand the strengtheningof perceivedselfefficacy. Therefore,a risk and
resourcestype of message,that would inform about the risks associatedwith low
consumptionof fruit and vegetableshighlight different benefits of eating an adequate
amountof fruit andvegetablesandpersuadehe messageecipient of his/herown ability to
initiate the behavioris assumedo be more effective amongnonintenders.On the other
hand,intendersshould benefit mostly from planning,as well asthe strengtheningf sel&-
efficacy beliefs. Thus, a strategic planning type of message,that would encourage
individualsto formulatetheir own plans,to think aboutthe barriersthat might ariseduring
the implementationof their plans and possible ways of overcomingthem, as well as
reinforcing the messagerecipient'sability to initiate and maintain the intendedchanges

would be moreeffectiveamongintenders.

Aims and hypotheses
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Matchedmismatchedeffectsoversocial cognitivedeterminantsand FV intake:

H3. Nonrintendersn the matchedconditionwill showhigherlevelsin intentionandin
its determinantsmmediatelyaftermessagexposureandhigherlevelsin postintentional
determinantaindin FV intakeoneweeklater,comparedo norrintenderdan the mismatched

andin thecontrol conditions.

H4. Intendersn the matchedconditionwill showhigherlevelsof self-efficacy
immediatelyaftermessagexposureandhigherlevelsin postintentionaldeterminantsnd
in FV intakeoneweeklater,comparedo intenderan the mismatcheéndin the control

conditions.
Stageprogression:

H5. Whenthe contentof the messagés matchedo participants'stageof changethere

will bemorestageprogressions;omparedo mismatche@dndcontrol conditions.

Stagespecificmechanisms:

H6. Amongnorintendersthe effectof therisk andresourcesnessagen intentionat
Time 2 is mediatedoy changesn intentiondetermnants(i.e., risk perceptionpositive
outcomeexpectancieand/orself-efficacy) andthe effectson FV intakeand/orits proximal

predictorsat Time 3 aremediatedby changesn intentionat Time 2.

H7. Amongintenderstheeffectof the strategigplannng messagen FV intakeat
Time 3 is mediatedoy changesn actionplanning,copingplanning,andseli-efficacyat

Time 3.
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3. Method

Participants

Two hundredandfive undergraduatstudentswhoseFV intakewasunder5 portions
aday, participatedn the experimentakessionin exchangdor eithera coursecreditor a 50
voucher(seeFigure 6 for CONSORTflow chart). The meanage of the samplewas 22.2
years (SD = 5.6), 179 (87.3%) participantswere female, and none had any medical

restrictionsregardingFV intake.

) (ervormert)

Baseline
Time 1

[

Allocation
Time 2

]

Follow-up
Time 3

Analysis ] [

/ v

Enrolled in the study (n=253)

Excluded:
+ Did not complete the questionnaire (n=10)

+ FExcluded for being actors (n=26)

Time 1
(n=217)

—_—

Lost to Time 2

+ Did not show up (n=12)

Time 2
Randomized (n= 203)

\

Exposed to Risk and

Resources message (n= 83)

Exposed to Sitrafegic

Planning message (n=77)

Exposed to Control message

(n=45)

Lost to follow-up (n= 2)

Lost to follow-up (n=0)

Lost to follow-up (n= 0)

|

Analyzed (n— 81)

Analyzed (n=177)

Analyzed (n= 45)

Figure 6. Flow diagram dejgting information about participants at different phases of the

study.
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Materials

Two different types of intervention - risk and resourcesmessageand strategic
planning messagewere developedbasedon focus group interviews and a questionnaire
appliedto the samepopulation,that have beendescribedelsewhergreferencedeletedto
maintainthe integrity of the review process]Written messagesvere presentedn a video
formatwith durationof approximatelytwo minutes,with thetext presentedn white font on
a black screen at the pacethe sametext wasreadaloud by a voice-over. This presentation
format was chosento control for the effectsof stimuli otherthanthe messageontentand
ensurethat all participantswould be exposedo the samecontentsandwould not skip any
parts of the messageln the original language the risk and resourcesmessagehad 410
words and strategic planning had 412 words. The control messagewvas presentedn the
sameformatandhad411words.

The risk and resourcesmessag targetedthe putative determinantsrelevant for
individuals in a norrintentional stage,throughthe use of the following behavioralchange
techniquegMichie et al., 2013): threat,healthand emotionalconsequencesf changeand
verbal persuasionto boog self-efficacy (Appendix A). The strategic planning message
targetedthe putative determinantsrelevant for individuals in an intentional stage by
encouragingaction planning, coping planningand verbal persuasiorto boostself-efficacy
(Michie et al., 2013) (Appendix B). Finally, to rule out the possibility that merely by
focusingon fruit andvegetablesnessagews/ould functionasa prime and,thereby,increase
their consumptioror at leastinflate the resultson FV intake predictors,a control message
was included. This messagewas basedon the functions and processessupply and

distributionof fruit andvegetablesin a purelyinformativetone(AppendixC).

Procedureand Design

The study was presentedeither in a short break in the classesor via students’
associationsnailing lists in sevenFacultiesfrom threeUniversities.Studentsveretold that
the aim of the study was to test the credibility of messageslesignedto communicate
scientific resultsabout nutrition to the generalpublic. Thosewho accepted participation
provided their e-mail addressto receivethe first online questionnaireand their schedule
availability to participatein the experimentakession.

One week prior to the experimentalsession(Time 1), the first online questionnaire
wassentto participants.The aim of the studywasrecalledand confidentialityof the datato
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be collected was ensured. Participants then provided their informed consent. This
guestionnairassessetaselinemeasure®f the HAPA modeldeterminantsFV intakeover
the previoustwo weeksand social demographidanformation. The stagewas then derived
using an algorithm basedon FV intake during the previoustwo weeks and intentions
regardingFV intake over the courseof the following week, and those not meetingthe
criteriaof eating5 portionsa daywerecontactedsoasto schedulghe experimentasession.

The experimentabkessiorntook placeoneweekafter the baselineassessmerime 2)
in eachFaculty. A 2 (preintervention stage:norrintendersvs. intenders)x 3 (message
content:risk and resourcesys. strategicplanningvs. control) betweersubjectsdesignwas
used.Participantswere randomlyassignedy the online software(Qualtrics)to a message
specificallytargetedat norrintenders(risk and resourcey, intenders(strategicplanning or
to the control messageAfter messageexposure,a set of the HAPA determinantg(risk
perceptionputcomeexpectancieself-efficacy,intention)wereassessed.

One week after the experimentalsession(Time 3), participarns receivedthe last
questionnair@ssessingction planning,copingplanningandFV intakeduring the previous

week.

Measures

Unlessotherwisestated,measuresvere takenand adaptedfrom previousstudieson
the HAPA model (Schwarzer2008)andon FV intakewith a similar population[reference
deletedto maintainthe integrity of thereview process]andanswersveregivenon a 7-point
scalerangingfrom 1 (fitotally disagree) to 7 (fitotally agre®).

Risk perception (T1/ T2). Both absoluteandrelativerisk perceptionsvereassessed
by threeitems (Cronbaclis T 1 .72, T 2 §.75), suchasfiHow likely is it you will have
cancersometimen your life?0, andAiComparedo an averagepersonof mysexandagemy
chancesf gettingcancerareé 0. For the first itemsanswersveregiven on a 7-point scale
rangingfrom 1 (fivery unlikelyo) to 7 (fivery likely0), andfor the latterthe scalerangedfrom

1 (Awell belowaverage) to 7 (fwell aboveaverage).

Outcome expectancies(T1/ T2). Following the stem fiWhat will be the likely
consequences you eat five or more portions of fruit and vegetablesa day? If | eat five
portions of fruit and vegetablesa dayé 0 six items(Cronbach’sT 1 U82, T 2 U83)were
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presentedo measureositive outcomeexpectanciege.g., il would improvemy healtho, fil

wouldfeelsatisfactionand pleasur®, fil would preventcancen).

Self-Efficacy (T1/ T2). Fouritems(Cronbach’sI'1h =.86,T2" = .88)similar to those
presentedn a previousstudy (Luszczynskeet al., 2007) were usedto assesself-efficacy.
Thefirst item wasiil believel can eatfive or moreportionsof fruit and vegetables dayo,
andfor the next threeitemsthis stemwas followed by bariiers suchas: fievenif | had to
establisha detailedplan not to forgetto eatfruit andvegetables.

Intention (T1/ T2). Intentionto eatat leastfive portionsof fruit andvegetables day
was assessebly threeitems (Cronbach’sT 1 £.94, T 2 U$5), suchasiil intendto eatat

least5 portionsof fruit andvegetables dayfrom todayono.

Action Planning (T1/ T3). Threeitems(Cronbach’sT 1 £).88,T 3 £).95)wereused
to measureaction planning. The stemfil already have concreteplans regardingg 0 was
followed by fiwhento eat more fruit and vegetablegfor exampleat mealsor in-between
mealsd, fiwhereto eatmorefruit and vegetablegfor exampleat home,at university,when
eatingout)o andfihowto eat morefruit and vegetabls (for exampleto buy morefruit and
vegetablesto cookwith more vegetablesto chooseoptionsincluding fruit and vegetables
wheneatingout)o.

Coping Planning (T1/ T3). The copingplanningmeasurdeganwith il alreadyhave
concreteplans..0andwas followed by threeitems (Cronbackis T 1 £.90, T 3 £/.96) such

asfiregardingwhatto doin difficult situationsin order to stickto myintention®.

Fruit and vegetableintake (T1/ T3). Fruit andvegetablantakewasassesseldy two
items,onefor fruit and onefor vegetablesiiln the (lasttwo weekqT1) /last week(T3)) how
many (piecesof fruit / portions of vegetablesyid you eat everyday?, followed by some
examplesof what could be considereda portion of vegetablege.g.,a soupor one bowl of
salad) anda portion of fruit (e.g.,mediumsizedfruit, or freshly squeezec&nd 100% fruit
juice), asin Wiedemanrandcollaborator2012).Responseweregivenon a 6-point scale
thatrangedfrom O (lessthan a portion per day) to 5 (four or more portionsa day). A FV
intake index was createdby summingup the numberof fruit portionsand the numberof
vegetableportionsconsumediaily. A similar measurénasbeenpreviouslyvalidatedagainst
afood frequencyquestionnair@anddietarybiomarkerqSteptoeatal., 2003).
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