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Abstract

Background The easy availability of highly palatable but unhealthy fimothe current environment
poses a burden to the selégulation offood intake.To protect children from temptationst might

be beneficial to strengthen selégulation. The majority of interventions restrict exposure to
temptations to tackle selfegulation problemsThe present study examines the role of exposure to
temptation in strengthening setegulation in a field settingand context which promotes self
regulation Methods: 142 children aged betweénand12 years oldwere expo®d to candy in their
classroom. Strategies were created testing the effettrepeated exposure to temptation and
distraction from the temptation.Classes were assigned to one of three conditions; a control
condition, a normative condition, including the presence of a bowl of candy on the teachers” desk or
a consummatory value condition imhich childrenused candy as a tool for calculatiorg. baseline

and postexposure, questionnaires werconducted establishingklng, the relative reinforcingralue

of candy and selfregulatory competence. After prexposure, selfregulation behaviar was
measured by asking how much candy children wanted to cons&asults:exposing children to a

food temptation dd increased thepreference for the exposed fooand did not harm nor enhance
subsequent selfegulation behaviouryet it did enhance seffegulatory competence. Conclusion:
first steps have been made to translate exposure to temptation into a feasible method applicable in a
field setting. More understanding is needed tmmprehendthe complex factors influencing self
regulation after exposte to temptation.

Keywords: childhood obesity; eatinpehaviour selfregulation; seHlregulatory competence;
exposure to temptation.
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for the bachelor Nutrition & Health. Eventhough | shifted to the master Health & Society, | kept the
tendency to choose nutrition related subjecWriting a thesisoncerning eating behaviour seemed

only a logical stepThe past six months | have enjoyed writing my thesi®utbthe effect of
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the result of the past six months of my life dedicated to this report.
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Summary
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overweight, of which 3% facing obesity. The environment has an important role in current obesity epidemic
by stimulating overconsumption and discogiag exercising. Overconsumption is triggered by an
environment in which unhealthy but palatable food is easy accessible. This easy accessibility poses a burden
to selfregulation of food intake. Setegulation is referred to as the ability to control anémpulses to
achieve longerm goals and often includes a conflict between impulses and cognition. Wheregeltion

is low, this appears to be related with the overweight and obesity in children. To budcegalétion, the

role of exposure to tempations is studied. Controlled exposure, rather than limiting access to a temptation,
might benefit subsequent setkgulation. In order for a temptation to boost subsequent seljulation,

different pathways are suggested. Distracting children from thesommatory value of unhealthy but
palatable food or repeatedly exposing them to unhealthy but palatable food in a context that supports self
regulation might enhance subsequent sedfjulation. This context is supportive of sedfjulation, because it

credes a conflict between the impulse to consume and the situational inappropriateness of consumption.
The actionability (i.e. the accessibility to the food temptation), response conflict similarity (i.e. the similarity

in control processes that consecutiventlicts trigger) and the presence of highender goals are proposed

as conditional for this effect to occur.

142 children aged between 9 and 12 years old were exposed to candy in their clas3wonpractical
methods exposing children to candy in adisetting were developed. Classes were assigned to a control
condition, a normative condition or a consummatory value condition. The normative condition included the
LINBaASyOS 2F || o62¢f 2F OFyReé& 2y (KS (Sldokdsmtiag RS A
children from the consummatory value of candy by using candy as a tool for calculations. In the control
condition classes ran as usual. The study comprised of two phases lasting for one week in total. The first
phase lasted 4 days and indkd the preexposure to candy. Prior to this phase, a-fgst was conducted
assessing the liking and reinforcing value of candy at baseline. At the fifth day-eegtostas conducted
assessing pogest liking of candy, Fruittella and Apekoppen, the feining value of candy and the self
regulatory competence. Also, subsequent seljulation behaviour was measured by assessing the amount

of Apekoppen children wanted to consume. Data was analyzed by conducting an ANCOVA in SPSS.
Additionally, observatioswere done to complement quantitative findings.

The results revealed a significant increase in fpest liking of candy and Fruitella and sedfulatory
competence. The pogdest liking of Apekoppen and the reinforcing value did not change signifjcantl
Exposure to temptation did also not affect the main outcome of subsequentregglfation behaviour,
comprising a reversed measure of Apekoppen consumption. These findings do not support the idea-that pre
exposure to temptation enhances subsequent setjulation nor do they confirm the traditional view of
egodepletion after repeatedly exerting selégulation strength. The findings also contradict the idea that
subsequent conflicts are solved more easily by lowering the liking after successfullg swivimtial similar
conflict, stimulating seifegulation. Rather pr@xposure to candy increased the liking, suggesting that the
initial conflict might have been too high. The increase in liking might be related with the increased self
regulatory competace. A bigger conflict might have created a bigger need to deal with the temptation,
stimulating the utilization of selfegulation strategies. It can be concluded that jesgosure with
temptation does not affect subsequent sedgulation behaviour, butdoes train the selfegulatory
competence of children aged between@12 years old. This study took some first steps in creating a
intervention aimed at building setegulation. More understanding is needed in the variety of factors that
are at play in afield setting, like the social norm and the ambiguity of a context that discourages
consumption but does natet rules
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prevalence rate (%)

1. Introduction

Background
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children under the age of 5 were overweigjlbballyand it is expected that in 2020 9.1% of children

is overweight(de Onis, Blossner, & Borghi, 2010) the Netherlands the prevalence of childhood

obesity is risingas well In the last 30 years the prevalence of childhood obesitthé Netherlands

has increased by 40804 / 2 Y @Sy | y i DST 2An/2R131B% ¢f shildikei Betnven yhe &y& O

of 2 and 20 years wemverweight, d which 3% facingbesityo ¢ / 2 y @Sy I yi DSIT 2y R DS§

N
n
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20 A —T-overweight 1997
—O-overweight 1980

BOYS —#overweight 2009
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—O-overweight 1980
—®-gbesity 2009
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Figurel| Prevalence rate of Dutch children in 1980997 and 2009 (Schénbeck et al., 2011)

Childhood obesity threatens public health because it increases the risk of certain (indicators for)
health problems. On the short term it increases the chance of getting orthopaedic abnormalities,
hypertension,asthma sleepapnoeaand diabetes mellitus fye 2, and has an impact on childe@m
emotional development, including disturbances of body image andestdiem (Must & Strauss,
1999; Schonbeck et al., 2011%hildhood obesity increases cardiovascular risk factors and
inflammatorymediators which consequences can express lateifex(Must & Strauss, 1999; Reilly,
2005) On the long term, childhood obesity health consequeralssincludes anincreased sks of
premature motality (Must & Strauss, 1999; Reilly, 2005; Schonbeck et al., 2011; van Dijk & Innis,
2009) Moreover, childhoodobesity increases the chance of getting adult obesity, which in turn is
relatedto certain types of cancer and cardiovascular disédfgst & Strauss, 1999)

This rise in obesity is related toaa increased intake of energlense foods that are high in fat and

sugars, but low in healthy micronutrients like vitamins and minerals (empty calosied the
development of a sedentarjifestyle This has causedn imbalance between the calories one
consumes and the calories one experidg 2 | h p / KA f RKR2 R 0 5@ 3 Naex 3 /i RID
last 30 years this change in lifestyle has especially affected children between the age of 2 and 6 years

old (Schonbeck et al., 201and the increase in obesity goes most rapidly among chil@&emdell,

1997) The first signs obverconsumption anabesityexpresses as early asetage of 6 monttfvan

Dijk & Innis, 2009)

~1~



Link betwe en obesity and the environment

The environment is important when considering childhood obesity. The general belief ighbat
current environment plays a big role in the development of obesity by stimulating overconsumption
and discouraging energy expende (Hill, Wyatt, Reed, & Peters, 2003hus, two factors influence

the rise in desity; on the one hand bad eating habits and on the other hand, a lack of physical
activity. Diets are often seen as a main contributor to the rising obesity epidéeid/et et al., 2013)

in which the easy accessibility of unhealthy foods are often blafoedtimulating unhealthy diets

and eventually the current obesity epiden{laith, Fontaine, Baskin, & Allison, 2Q0iWerefore, this
studywill focus on the influence of eating behaviour, rather than physical activity in éxglarays

to address obesity related behaviour.

In terms of the environment stimulating overconsumptiorhd easy accessibility and abundance of
energy is believed twteer people to obesity related behaviouWhen having easy access to
unhealthy food, adtescents aged between 10 and 17 consume more unhealthy fded/et et al.,
2013) Suchan environment with easy access to an unhealthy lifestyle is referred to ab@sogenic
environment(Swinburn, Egger, & Raza, 1998) obesogenic afronmentinfluences obesity related
behaviour in multiple waysA lot of research iglone about all kind of environmental factors
influencing obesity relatetbehaviour, identifying factors likpeers, schod, families supermarkets,
infrastructure, the mdustry, costs of food, food policy and regulations, community, educatiole
models like celebrities anddvertisement(Swinburn et al., 1999For instance, parents are of major
AYyFidzSyO0S 2y @k kg cRilNEnycanhaot chébse Remitbninent they live in andra

for a large part dependent otheir parents with regard to tair diets6 ¢2 1 h py / KAf RK22R 2
'y R 20 S a Rkonidskuce, ffuib 8hd vegetable intake is highly influenced by parental influences
compared to other factors, like peers, schools or the neighbourho®dweltknown research
considering environmental cues and its effect on obesitgyorducted by Wansink (2004) his study
enumerates different environmental factors stimulating overconsumption unconsciously, like
FYOASYG FFLOG2NARZI a20AFt AyGSNIOlAzya yR GKS p {
portion, stocliling and the shape of for instance glasses. For example, the more salient a product is
placed (independent whether it is healthy or not), the higher the intdkansink, 2004)

A lot of different environmental influences have been identified. To structure all these different
environmental influences, Swinburn et al. (1999) has distinguisheddiffierent environmentshat

can operate at a microand macrolevel the physical, economic, political and sociocultural
environment The physical environment refers to what is literadlyailable for instance at school,
home or the neighbourhoodThe economic environment refers to the costs of food, for instance,
cheap energydense products. The political environment refers to the rules concerning food and the
sociocultural environmenteafers to the attitudes, beliefs and values a community holds with regard
to eating healthyand exercising

Self-regulation in the obesogenic environment

An environmentfull of temptationsimpedes thecapacity tocontrol your impulses antegulate your

food intake Easy access tonhealthy,energydense but highly palatable and cheap foqusses a
burdento selfregulation (de Vet et al., 2013)Selfregulation refers to the ability to control ones
impulses with a shosterm rewarding value in order to a@ve longterm goals.In other words, the
easy access to unhealthy and palatable foods interferes with the ability to control the impulse to
indulge in order to achieve a lofigrm goal, like staying slim or being healthgome children are

~ 2~



better in contolling their impulses ah resist temptations like unhealthy but asictive food than

other children Also what is regarded a temptation is differgiewitte, 2013) For instance, some
children might havea hard time resisting chocolate when faciihganother might not even glimpse
because he or she does not like chocolddext to the easy availability affecting sedigulation, the

lack of clear, shared social eating appropriateness standards is claimed to comprorisgidation

(De Ridder, De Vet, Stok, Adriaanse, & De Wit, 20d8%hout such standards to guide eating
behaviour it might be hard to cope with an environment providing many eating occasions. Clear
shared socibeating appropriateness standards would put less pressure on individual decision making
and thereby reduce selkegulation failure.Either way,selfregulation often comprises refraining
from the consumption of unhealthy foodsvhich is hampered by an eimenment offering many
occasions to indulgén this scope, obesity can be viewed as a behavioural or social probsering

from seltregulation failure(Hagger, Wood, Stiff, & Chatzisarantis, 2010)

Low selfregulation among children has shown to tmated to the development of overweight and
obesity in preadolescencgFrancis & Susman, 2009; Graziano, Kelleher, Calkins, Keane, & Brien,
2013) Individual differences in delay behaviour at the age of four (i.e. whether a child can resist a
treat to obtain a higher trat later) is predictive of selegulatory competence more than a decade
later (Mischel et al, 1989T.he ability to use seliegulation strategies is referred to as sedfjulatory
competence(De Vet et al., 2014)n other words, the extent to which children can resist temptation

at youngageis predictive of the ability to use selgulation strategies. Such strategy could inelud

for instance distraction from the temptationVhen the ability to selfegulate eating behaviour is

low at a young age, this appears to be related to a high increase in weight between the age of 3 to
10, compared to peers with stronger seffgulation caacity (Francis & Susman, 2008hd this
concerns a risk factor for obesity at the age of(@baziano et al., 2013Thus, poor selfegulation
increases the risk of getting obese.

Thecontrary also seemgpresumable when using selfegulatory strategies frequently, adolescefits
(aged 1617) unhealthy food consumptions appears to be lowde Vet et al., 2013which might

lead to lower obesityisks Theobesogenienvironmentmight play a role in tislink as research has
shown thateasy access to unhealthy food is positively associated with the use ekgelation
strategies among adolescents. As mentioneasyaccessibilityand availability increases the intake

of unhealthyfoods among adolesces (de Vet et al., 2013)The positive association between self
regulation strategiesand easy access to unhealthy foodsplies that the use of seliegulation
strategies can lower the impact of the easy availability of unhealthy foods among adolegtzivst

et al., 2013)Children are capable of understanding strategies enablinegcealfol (Mischel, Shoda, &
Rodriguez, 1989However, even if knowing how to eat healthy, theyrd necessarily exercisself
regulation strategiegStok, de Vet, de Ridder, & de W20)12) To release the burden the current
obesogenicenvironment poses on selégulation and eating behaviour, it might therefore be
important to strengthen selfegulation among children helping them to cope with temptations
imposed byt2 R | éngrarment.

Building self -regulation

Even when acknowledging the importance of building-megilation, it remains questionable how
seltregulation can be built already at a young age to provddidrenwith tools enabling them to

seltregulatetheir food intake.In literature two opposing viewabout how seHregulation is achieved

are present.



Reducing temptation

Since the environment has changed in favour of obesity related behaviour, some argue it is best to
change the environmenin such a way that it temptshildrenless to indulgeAs this obesogenic
environment enables overconsumption the first place, it seems logical to alter this triggerthis
sense eating behaviour gidedto a higher extentaind less selfegulationis needed As unhealthy
behaviour isseen asthe default option, approaches are proposed that include interventions like
restricting food advertisement to children or restricting soft drinks in schfdthwartz & Browrk
2007)

Intuitively one might argue it is best to remove or decrease temptationsrder to regulate food
intake. Indeed, when not having access to unhealthy foods, one is not tempted to indulge.
Accordingly selfregulation failure is often attribied to the obesogenic environment in whidhe

easy accessibilitgf unhealthy food promotesbesity related behaviouie. the easyavailabilityand
accessibility are often blamed for seéigulation failure. According to Lowe (2003) thleesogaic
environment makes selfregulation imp@sible Heargues that without considering the availability of
food in the environment, addressing se#fgulatory skills is not sufficient in weight contrbecause

the environment has a stronger influence on body weitfiin the individual doesWithin this
environment promoting overconsumptiorpeople will gain weight, unless devoting substantial
cognitive effort to manage body weight, whereas body weight control used to be an instinctual
unconscious procegPeters, Wyatt, Donahoo, & Hill, 2002)

However, estricting food intake might have adverse effectdde Boer, de Ridder, de Vet,
Grubliauskiene, & Dewitte, 2014; De Ridder et al., 2013; Faith et alr).286teadof stimulating
selfregulation, limiting access to unhealthy food can hinder-ssdulation of food intakeFood
deprivation is shown to increaste motivation to eat, which might hinder weight maintenance
(Epstein & Leddy, 2006)n example of food deprivation (in this case planned) and indulgence can be
found in dieters. When dieters are exposedpalatable food for several minutes, dieters become
more likely to overeat when subsequently given access to palatable(féalts & Baumeister, 2011)

Restricting the intake afinhealthybut palatablefood among childremmight be effecive children as

long as they are under these restrictive conditigbe Ber 2014), butcahJNR Y2 1S G KS WT 2 NI
food and increase intake at other occasions where it is available @gaiRidder et al., 2013; Faith et
al., 2007) Parental restriction of consumption of unhealthy palatable foods may limit food intake at a
specific occasion among children, but stimulates overeating in the lon@faith et al., 2007)Such
food restrictionintervention are usually aimed &aettings like homes or school, making it hard to
restrict food intakein other setting children encounter(de Boer et al.,, 2014)Even though
opportunities to limitthe availability of tempting foodsto promote selfregulation has got great
attention in literature, it is unclear whethet is asuccessfumethod in building selregulation in
children and might even have unintended and detrimental effects on weight corgtralth et al.,
2007)

From this perspective, obesity related bel@aw is considered to be caused by impulses as a result
from our current environment triggering unhealthy behaviour, where it seems as if temptations are
regarded as limiting factor with regard to obesity related behaviour. These temptations provided by
the environment are seen as something that slibbe avoided in order to builselfregulation.



Using temptation

A different approach to buildelfregulation is exposing children to temptations rather than reducing
them. A relatively new stream of researshiggess exposure may help rather than hinder resistance
to temptation and selfegulation(Fishbach, Friedman, & Kruglanski, 2003)

Research has focused on the situations in which exposure reducasgalition. Howeverunder
some conditions exposarmight enhance selleguation. When exposure is controlled it has the
potential to enhance rather than hurt subsequent sedfulation.In this sense, the food temptation
contributes to the activation of inhibitory goals that helps refraining from consumgfashbach et

al., 2003; Geyskens, Dewitte, Pandelaere, & Warlop, 2068adults, prior exposure to a food
temptation without consumption preverd the activation of an eating goal when a new food
temptation presents itself, and thus enhancing subsequentregjfilation(Dewitte, 2013; Geyskens

et al., 2008) Also in children, controlled prexposure has shown the potential to enhance -self
regulation. Controlled pre&xposure to a food temptation in a context that cisirages consumption
can enhance subsequent saigégulation in boyqGrubliauskiene & Dewitte, 2014nd in girls(de
Boer et al., 2014)Grubliauskiene & Dewitte (2014) observadower intake of candy in boys after
pre-exposure with the temptation in a context that discouraged consumption, implyingcaease in
resistance to that temptationDuring a task children were requested to form words with candy
shaped letters (prexposure condition) or cardboard letters (control conditions). Then they
participated in a taste test to measure subsequent consumpty ® . 28 Qa Aydlr 1S 27
taste test was lower after prexposure compared to the control conditioDe Boer et al(2014)
F2dzy R GKFG 3IANI &Q &dzoaSldzSy i -exposds $o temptgtianday &Ji A 2 y
situation which supported theseltregulation of food intake Children participated in an adapted
delay of gratification taskFrom Monday till Thursday they were daily asked to make a choice
between one candy now or three candies on Friday. On Friday subsequentgdition was
measured. This study showed a decreased intake among girls afteexpesure compared to the
control condition.Thus, in children, temptation might enhance subsequent-cafitrol when the
consumption context suggests it is nadgirable to indulge, creating conflict between the desire to
consume and the gittional inappropriateness of consumptigde Boer et al., 2014; Grubliauskiene
& Dewitte, 2014) Therefore, manipulating the context in the sense that consumption is discodirage
has the opportunity to enhance satgulation.

As mentioned, restriction might yield an increase in likmga certain product and as a consequence
the intake increase¢De Ridder et al., 201&aith et al., 2007)On the contrary, when a product is
freely available (as proposed by previous studies), this might lower the liking. A change in preference
of the rejected food temptation is assumed to underlie subsequentrsgifilation enhancement
after controlled preexposure to a food temptatior{Geyskens et al., 28). For instance, when
someone chooses to refrain from a temptation, the liking of this rejected food temptation might
decrease. When again faced with this temptation, the liking is lower compared to the previous
encounter with that temptation. This mht boost subsequent sefégulation by increasing the
chance someone will reject the food temptation again.

The role of prior activation of control processes and-sgjfulation may be crucial in determining
whether preexposure enhances rather than hsirsubsequent selfegulation attempts. Wen self
regulation iseffective (i.e. triggering restriction goa)s these restriction goals might be easier
reactivated when someone encounteasnew food temptation similar to the formeit is assumed

that if food temptations are similafi.e. triggering a similar conflict between a nice taste vs. health)

~5~



this reduces subsequent consumption by activating the same regulatory stré@&uypliauskiene &
Dewitte, 2014) In other words, when one is repeatedly exposed to the same tatigm, the
activation of similar restriction actions becomes easier over time. When given time, people have the
opportunity to adapt, facilitating sellegulation (Converse & Deshon, 2009fhus, whenmore
occasions preseritself to cope with a certain temptatignexposure might enhece selfregulation
2A0K NBFSNBYyOS (G2 5SS . ASMdBLGIAR2y oah&nd YOKR D8
exposure.

According this view, temptations can enhance -setfulation rathe than undermining it, depending
on certain conditionsSuccessfully resoh an initial conflict, mafiave beneficial aftereffect on self
regulation (de Boer et al., 2014When setting up an intervention to redaecbad eating habits in
children it might be wise to keep in mind to create an environment which promotes resistance to
food by erabling opportunities to build selegulation competence (Grubliauskiene & Dewitte,
2014) Additionally to prior research showing sedfgulation enhancement after prexposure in
adults (Dewitte, Bruyneel, & Geyskens, 2009; Geyskens et al., 2808)in children in both a
laboratory(Grubliauskiene & Dewitte, 2014% a field settingncorporating the opportunity to adapt
over time (de Boer et al., 2014}his study build on by investigating whether this principle can be
translated into practal strategies implementable into a field setting like a classroboassess
improvement in selfegulation both selegulation behaviour as selégulatory capacity (i.e. the
ability to use selfegulation strategies) is assessed.

1.1. Research question

This paper will examine whether exposure to temptations of unhealthy tasty food can enhance
OK A f R Ndegulatary cagadityfinstead diurtingit. In this sense temptations are used learnto

utilize selfregulation strategiesand gain in selfegulatory competenceto refrain from eating
behaviour, rather tharconsideringthe environment as a limiting factor with regard to the obesity
epidemic.l will explorewhether these findings withstand i fieldsetting, like a classroornd lorg-

term exposure to temptatiorvia the implementation of two methods implementing pexposure.

This brings me to the following research question:

Can longerm exposure to temptations in field setting enhanceselfregulation aimed at reducing
the consumption of unhealthy food utchchildren?

Sub questions:
- Does exposure to temptation affect liking in a field setting?
- Does exposure to temptation affect the @rhal motivation to eda?
- Can exposure to temptations trathe selfregulatory competene?

R
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2. Theoretical background

2.1. What is self-regulation?

Daily, people are faced with all kinds of temptations, like those nice pair of shoes or appealing
chocolate bar. Such temptations include objects with immediate benefits but delayed(Bestite,

2013) In case of a chocolate bar, the nice tasteuldobe an immediate benefit anthe health
conseqguences on the long term would include the delayed costs. When senawounters such a

temptation this can activate a certain impulse. This ingguincludes a behavioural response as a

result of the temptation, whereas impulsive behaviour is seen as a result from an unplanned and
spontaneous impulséBaumeister, 2002When acting upon this impulse, this might contradict long

term goals (Baumeister, 2002) However to override impulses, people need to control their
behaviour. This is referred to as setfntrol or selfregulation.When people are able to enastlf

regulation, they can behave in line with their letegm goalg(Hagger et al., 2010)

More broadly, selegulation is seen as the attempt to regulate or alter thoughts, feelings or
behaviour(Converse & Deshon, 2009ccording to Baumeister sl 3 dzf | A2y Aa GiKS 2
to alteritsowna G §S& | yR NBAaLRyasSaé¢ ounnuno 2N aiKS OI L
OKIy3aS 2NJ 208SNNARS KAA& 2NJ KSNJ AYLJzZ aSaz- RSaANE
regulation captures a certain conflict between immediately available graiificaand delayed but

more valued outcomegMischel et al., 1989)Mischel (1989) refers to this as futuogiented self

control. SeHregulation can either be successful or failing. When-aatitrol fails, someone indulges

(Dewitte, 2013) Selfregulation failure is the inability to control impulses or behaviour and is
implicated as a mechanism relevant in the development of overwélkgtaincis & Susman, 2009)

Conflict between cognition and impulses

¢tKSaS RSTAYAGAZ2Yya OFLIdNBE | O2yFftA00 o6SGsSSy 2y
processes are needed to override lower order procesdes bDtherwise steer behaviourThis

effortful control of selfregulation is often referred to as wiflower (Vohs & Baumeister, 2011 ost

selfcontrol theories assume that indulgence is the default optidhetcalfe & Mischel, 1999)
Consequently, without toflR2 6y AYUISNFSNBYy OS> LIS2L)X SQ&a o0SKI JA
dependent impulsegDewitte, 2013) Therefore willpower seems needed for efige selfregulation.

When consideringthe example of the chocolate bar, this would include that without higher power
processes, behaviour is steered by the impulse to consume the chocolate. To act in line with your
long-term goals willpower is needed toverride this impulseThe cognitive element can also be

framed as desire, in which the attitude towards the object of desire should be downplayed for
effective selfcontrol (Dewitte, 20139 { GAff GKA& Ay @2t 3Sa | yndSTTF2NI1
might be considered indirect wilower (Dewitte, 2013)

In other words, cognition is phrased as a higher order process and ones impulses as a lower order
process that is triggered by the environmehiowever Dewitte 2013) clains a conflicttriggered by a
temptation is not necessdly solved (or failure to do so) by a higher order system:regifilation

might alsosimply be the result of the attempt to solve the conflict, downplaying either one of the
options.In this alternative explanation ohe conflict solving its not viewed as being dependent on
whether a higher order system worlsiccessfubr fails. Rather, in this perspective impulses and
ones cognitions are valued as being equal in which behaviour is led by activation of downplaying
either one of the two choice options.



In other words, presence of temptation can trigger a behaviocwoalflictbetween ones impulses and
ones cognition(de Boer et al., 2014; Geyskens et al., 20@8) the one hand, a certain desire is
activated (impulse), which activates an eating goal. On the other hand food restriction objectives
(cognition and willpower) are activated, facilitating selgulation(Geyskens et al., 2008)o resolve

the conflict, certain control processes occur which downplays or activates onedfmo choice
options (Dewitte et al., 2009)When selregulation is effective, food restriction occurs either via
down-regulating desire or activating wilower (Dewitte, 2013) On the contrary, when self
regulation fails, an eating goal is activated by either dglaying cogition or activating the desire.

The role of the context

Selfregulation can either be successful or fail. Many researchers believe that repeated exertion of
selfregulation is related to selfontrol failure.However whether repeated exertion of sefgulation
results in subsequent selégulation success odilure, might be dependent upathe context.

Several contextual elements have been brought forwards that have the potential to enhance
subsequent selfegulation attempts. Firstit is suggested that the actionably of a food temptation
determines whether ti triggers a conflict(Geyskens et al., 2008The actionability incides the
immediate opportunity to consume, in which food temptatgare easily accessible and available for
indulgenceLy GKA&a aSyaSs | GSYLWlIGAz2y Attt 2yfe GNRII
it is not really notable, it will notrigger the same conflict between impulses and cognition. When
this conflict is not triggered, behaviour follows the impulses elicited by the environnfeita
conequence, when given the opportunity to consume at a subsequent occasion, an eating goal will
not be triggered in the former situation, whereas it will be triggered in the latter situatior.
example, someone is driving to the supermarket. On their way over they encounter a candy bar
advertisement including a temptation that is not available fmsnsumption right awayAfter arriving

at the supermarket someone encounters the same candywaating in line at the counter, including

a food temptation that is accessible for consumptidecording to this notion of actionability, the

first exposure 4n advertisement at the side of the road) is not actionable and will not trigger a
conflict and thus will not trigger sefegulation processes. The second exposure (next to the counter)
is assumed to be actionable, becausdts easy availability and aessibility. In this case, a conflict
between the impulse to buy the candy bar and the ldagn goal of for instance staying slim will be
triggered instead of recruiting an eating goal.

Secondit isarguedthat the similarity between the conflis exeting selfregulation has pivotal role

in determining whether it will enhance or reduce subsequent-ssgdulation.Dewitte (2013 argues

that dissimilar control processes to solve a certain conflicts leads to subsequemegdktion
failure, whereas anflicts that recruit similar control processes to solve the conflict enhances
subsequent selfegulation.As mentionedcognitive processes arablei 2 O2y i NBf 2y SQa A
is argued that when someone encounters a similar conflict later on, it becomes easier to activate the
same selregulation strategies activated during the first encounter downplaying the conflict
(Geyskens et al., 200&)ewitte et al (2009) refers to this phenomenonrasponse conflict sinaitity;

when a subsequent occasions presents itself with a siméisponse conflic{i.e. a control process
whichdownplays one of the two choice optionsither suppressing the activation of a eating goal or
suppressing the activation of food restrictigna) this enhancesubsequenselfregulation(Dewitte

et al., 2009) For instancesomeone is at the supermall and aunters a bakery with allihd of
tempting pastries in the windovafter whicha conflictis triggeredbetween the immediate pleasure

of a good taste, but on the other hand, the loigrm goal of staying slim. Upotemptation,
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cognitive processes are agited that suppress the activation of an eating gé#lf an hour later
someone encounters a pizza place, again triggering a conflict between a nice taste andeantong
goal of staying slim. Because this temptation triggers a conflict similar to th#ictamiggered
earlier, it is assumed it becomes easier to activate similarreglilation processes, enhancing
subsequent selfegulation.When addressing everyday consumer context, similar control situations
are ordinary(Dewitte et al., 2009)indicating the potential of addressing this theory to tackle the
easy availability of palatable food in current obesogenidrenwment.



2.2. The different views on self -regulatory capacity

How selfregulation is perceived differs between different theories. Literature is indecisive whether
exposure to temptations will decrease or enhance -seffulation. The general thought is that
temptations will hinder seffegulatory capacity, but somén¢ories show an opposite conclusion. In
the next section different theories entailing se#fgulation are mentioned. These theories include:
the depletion model, the control theory of seakgulation, hot/cool system theory, counteractive
selfcontrol, didgraction and avoidance, learned industriousness, adaptaktwel theory and the
cognitive control theory.

In literature three perspectives on the nature dfelfregulation appear selfregulation as tite
(stuational), trait or skill. This paper focuses the role of exposure to temptation. Not all of these
lines of reasoning seem relevant in explaining this question. Therefore, only models following self
regulation asstate Gituationa) and as a skill are included in the following section.

Before expaining the models one by one, | will first briefly explain the differences between the three
different lines of reasoning with regard to sedfgulation.

The most dominant view includes sedfgulation asstate-dependent beingesponsive to situational
cues. Dependent on the situation, sedfgulation is triggered. Independent on how and when-self
regulation is triggered and solved, this view often includes the notion ofregiflatory capacity as
being limited. The above mentioned theories followingsthine of reasoning include: the regulatory
depletion model, the control theory of salégulation, the hot/cool system theory, the counteractive
selfcontrol theory and the critical level model. The second view regardgegpifation as drait.
Some pegple are more impulsive (i.e. less resistant to temptations) and others more restrained (i.e.
more resistant to temptations). Research shows that early lowrseffilatory capacity is related with
higher levels of impulsivity later in lifrancis & Susman, 200%uggesting impulsivity is a (stable)
trait. None of the discussed theories will follow this line of reasoning. The last view regards self
regulatory capacity as skill In this sense, setegulationis malleable and can be trained. The above
mentioned theories following this line of reasoning include: learned industriousness, the adaptation
level theory and the cognitive control theory.

Regulatory depletion model

The most dominant theory in literata addressing selegulation is the regulatory depletion model.
According to this model, sefégulation is dependent upon the inner resources available to the
individual at a given timéConverse & Deshon, 2009)hese resources are limited. Therefore, when
seltregulation is exercexd, people can get egdepleted, reducing the setigulatory capacity for
further decision makingHagger et al., 2010Yhus, after a period of selgulation, subsequent self
regulation reduces & capacityDewitte et al., 2009)

When regarding selfegulation as limited resource, more terms are used to refer to the same
principle, from regulatory depletion model, limiteésource model of seliegulation to the sek
control Srength model. Within this fieldthe selfcontrol Stremyth model is often cited. This model
regards limited selfegulatory capacity as the strength of your inner setjulatory resources, which
determine the effectiveness of sakégulation. Exerting setfontrol consumes selfontrol strength,
which reducesthe amount of strength available for subsequent situations requiring-czeifrol
(Muraven & Baumeister, 2000Resisting temptations is regarded as consuming-selitrol, which
leaves less setkegulatory strength for subsequent exposure to temptations and increases the chance
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at seltregulatory failure and indulgend@uraven & Baumeister, 2000For instance, dieters (who
refrain their impulses on a regular basis) are more susceptible to eating and ind(Nyimgven &
Baumeister, 2000)

This model assumes that selbntrol originating from different spheres, all draw from the same
resouce (Baumeister,Bratslavsky, Muraven, & Tice, 1998; Muraven & Baumeister, 200Q)s,

when having to control emotionshis might influencethe ability to exert seftontrol ina subsequent
situation in which one is faced with a tempting chocolate bar. For instaxegtieg selfcontrol over

eating by forcing oneself to eat radishes instead of tempting chocolates, increases the chance to quit
fast on an unsolvable puzzle (different from controlling impulses, but also requiringosgibl)
(Baumeister et al., 1998)

The selregulatory strength model claims that selbntrol resembles a muscle. A muscle cannot

exert energy unlimited, but gets depleted over time when exercising. However, a muscle can
conserve energy for the future, can train to increase endurance and can regenerate after a period of
rest(Hagger et al., 2010)

First, for selregulation this metaphor implies that like a muscle, adividual has the capacity to

conserve (selfegulatory) strength for later decisiamaking. When anticipating on future self

NEJdzA FGA2yX 2yS OFy al @S &az2yYS WYaontnBsyhaeddd ®r aR dzZNA y 3
anticipated situation needip selfNBS 3 dz I A2y ® { SO2yRf &z $KSy SESND
strength increases. Also when exerting seljulation on a regular basis, this supposedly increases

the selfregulatory strength. Whereais the past selregulatory capacity would alregdhave been

depleted after repeated exposure to selbntrol, the trained and extended selgulatory capacity

can attenuate the egaepletion effect. Last, when working out, a muscle can get depleted. When
AAGSY NBal:zZ (KS Ydza GISR ONBGKIBNERSIEKE TRYNI oFf dANYGK SUNNIESYES
control can regenerate after a period of rest, enabling renewedrselfilatory strength. Despite of

that Hagger et al (2010) does not find support for the latter, overall this review shows thatithare

large body of evidence for egiepletion via the sel€ontrol strength model, although not all show

significant effect (Hagger et al., 2010)

Usuallythe egaedepletion effect ismeasured via th dualtask paradigm (Hagger et al. 2010). This
paradigm contains two tasks involving setitrol, in which the control condition requires only self
control in the second task. Subsequent geljulation is determined to measure the effect of prior
seltregulation effort to subsequent setégulatory capacity.

Control theory of self -regulation

The control theory includes the notion of a discrepanegucing feedback loofCarver & Scheier,
1982) Thetheory enables to understand various physical proces8es.article of Carver & Scheie
(1982) also apply the control theory on psychological processes.

The feedback loop consists of a few elemesise kgure 2) The input function senses the present
condition. This perception is compared (comparator) to a certain reference value. When a
discrepancy is monitored between the reference value and the perception of the current situation,
behaviour (output function) is activated aimed at reducing the discrepancy. This behaviour might
change the systems environment, but can be disturbed by ezteiactors. This feedback loop is a
continuous process of adjusting to the reference value.
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The reference value represerzsy SQa 3JI21 ftad ¢KS O2yiNRf GKS2NEB | &:
control, but the highest level of control compromises a certaealized selimage; what kind of

personal characteristics does one want to embody? Thus, this theory assumes that behaviour

dzf GAYlI GSfte F2tf2a 2ySQa 2y O02YYAUuYSyida FyR 321
change and develop.
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Figure2| The negative feedback loopthe basic unit of cybernetic control (Carver & Scheier, 1982)

Dewitte et al (2013) refers to this control theory in the light of consciousregjfilation of (eating)

behaviour rather than (automatic) physical processes.-tggffilation is referred to as a conscious
LIN2EOS&da 2F O2yGNRBff Ay 230\80¢Ga ASME 2SSkt (22 HH{GID ALy
regulation contains a toplown interference to behaviour. When one monitors a discrepancy
0SteSSy 2ySQa 3F21ta +tyR GKS OdNNByd adldS oLISKN
discrepancy in the direction dhe reference value (goal). For instance, the standard includes being

healthy, but someone is tempted by the smell of pizza representing the current state. In this case,

there is a discrepancy between the standard and the current state, creating a tdnflioe with the

reasoning of the control theory of sekgulation, this discrepancy will trigger behaviour reducing the
discrepancy. When focusing on the standard, this will result in refraining from the pizza and
improved seHlcontrol (Dewitte, 2@ 3).

Hot/cool system theory

This theory assumes there are two principles guidingreelfilation This system either enables or
undermines selfegulation, dependent on which of the two systems is activatdtetcalfe &

Mischel, 19990 hy (KS 2y S KFIyRZ | 022t 3 -gubyonand ahS Wiy 2
the other hand, a hot, emotions/impulses based system undermining efforts atreggifation

(Metcalfe & Mischel, 1999Different characteristics of both systems are illustratediable 1 from

Metcalfe & mischel (1999).

Tablel| characteristics of the two systems (Metcalfe & Mischel, 199

Hot system Cool system
Emotional Cognitive
“Go” “Rnow”
Simple Complex
Refexive Reflective
Fast Slow
Develops early Develops late
Accenuated by stress Anenuated by siress

Stimulus control Self-contral



Selfregulation is reliant on the cool system and the hot system is under stimuli control. Behaviour
naturally follows stimuli that elicits automatic reactions, but can be negated byreggliation
strategies to control behaviou(Metcalfe & Mischel, 1999)The ability to inhibit such impulsive
responses is referred tas willpower, which can be triggered by the cool system. Thus, mental
networks (cool) suppresses the behaviour, which would otherwise be determined by impulses (hot)
(Dewitte, 2013) To avoid drifting off to the hot system and activation of the Ilcegstem, self
regulatory competences, like attention skills, metacognitive knowledge are needed to achieve
personal goals.

Mischel et al. (1989) assessed seljulation by means of delay of gratification amongeér olds.

This included the choice beegn immediate gratification (small treat) or delayed but more valued
outcomes (bigger treat). Delainte was assessed as a measurseaifregulation. When focussing on

GKS K2GxX O2yadzyYl G2NE |-cgufatibiivas |awer. Als® th&ier wayk A f RNB y
around, when focussing on cool neonsummatory aspects of food, children were able to delay

longer. Thus, focusing on the hot emotional system underminesagiflation when tempted with

food. When distracting children from the hot stimulus,heit external as internal, this steers them to

the cool systenf{Dewitte, 2013; Metcalfe & Mischel, 1999; Mischel kbt 8989)

Counteractive self -control

Counteractive seltontrol includes that both an approach tendency towards indulgence and
activation of a goal are triggered simultaneously after exposure to a temptations. In this sense,
exposure to temptation activates a counteractive goal, which stiteukelfregulation (Dewitte,
2013)

The idea between this counteractive activation is that a certain activity can pose a conflict between
immediate shorterm costs or gains and lasting leteym goals, which threatens the loigrm
interest. In reponse to this conflict, people might exercise counteractive control to counteract the
influence of shorterm effect and secure lonterm outcomes(Trope & Fishbach, 20003 df-control
designed to counteract the influence of anticipated temptations, can diminish the influence that
temptation could have on behaviour. In other words, smihtrol effort may counteract the effect of
shorti SN 2dzi O2YSa Ay RSThE hNgher thd shaermgthiréaQthe no@ Sekf 2 v
control is needed.

In terms of controlling eating behaviour, shtheory could include that upon temptationith that

tasty pizza, a conflict is created in which simultaneously an approach tendencycanohteractive

goal of health or maintaining weight is triggered. If counteractive control is triggered, this will
diminish the effect of the shofi SNY A Y LJzZ &aA @S GSYLIN| éanBoy B a il A Yd
refraining from the pizza.

The counteractive ef-control theory has a few assumptions. First, the counteractive control effort
depends on the valued loAgrm outcomes. For instance, when someone does not value health or
weight maintenance as loAgrm goal, one is less likely to bolster the valuereffaining from an
unhealthy temptation. Second, when the shoerm effects are extremely high, one is unlikely to
exert as much selfontrol effort. As the valence of shetdérm outcomes increase, the counteractive
control also increases, up to a powhere people do not perceive themselves capable enough to
exert that amount of counteractive setbntrol. Thus even though that this theory assumes that the
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more tempting a product is, the higher the counteractive selfitrol is exerted, this has a centa
limit. Only when shorterm effects are moderate, setfontrol efforts determine whethea certain
activity is performed Last, before rather than after performing a certain activity, people exercise
counteractive control, helping them to choose.

Learned industriousness

Eisenberger (1992) laid the foundation of the learned industriousness theory. This theory assumes
GKFG NBAYTF2NOSYSyid 2F KAIK STFF2NI OFy SyKIFIyOS 2
exerting such high effort.

Cognitive efftdlli A& NBFSNNBR (2 a4 aGKS AYyUSYaAaTAOlFGAZ2Y
greéeéd 2AGKAY GKA&A GKS2NER 2F fSIFNYSR AYyRdza{NRX2dz
inhibitor in achieving goadriented behaviour. On the one hand it @ssumed that prolonged
O23yAGADS LISNF2NXI yOS LINRPRdzZOSa FFGA3IdzS 6KAOK NB
continue to perform a similar activity, comparable to an @gpletion effect described in the

regulatory depletion model. However, rdorcing high performance, related to a secondary reward

value, can reduce the aversiveness of exerting a high amount of effort. In other words, when
someone is putting a lot of effort in a certain activity and this activates a reward value, this reduces

tKS | gSNAAGSYySaa 2F LlzidAay3d GKFG YdzOK STF2NI Ay
increase their preference for higiffort tasks that produced a large magnitude of reinforcement

relative to loweffort tasks that yielded a smallmagnitid 2 ¥ NBAY F2NOSYSydié¢ v | f1
high effort yielding a lower aversiveness to effort will subsequently strengthen performance.
Eisenberger (1992) shows that reinforced high performance increased subsequeotrdgedi of

effort in rats and chdren. Thus, being rewarded, resulting in a lower aversiveness to that activity,
increases the preference for this option, making ®elhtrol of effort more likely. Lonrtgerm
reinforcement of higlS T ¥ 2 NliQa &dSO2yRINE NBE G| NR efetehcesddbrs 02 y i
staying industrious increasing se#fgulation, hence the term learned industriousnd€g&$senberger,

1992)

Converse & Deshon (2009)egje this theory to find an explanation for the result of enhanced self
control after repeated exposure to temptation. They hypothesize that a task requiring a lot of effort,
enhances selfegulation. Learned industriousness assumes that people learn aboettain level of
exertion of control in certain situations. Thus, s&gulatory exertion in a subsequent task is higher,
when initial selregulatory effat was high. However,dhverse& Deshon (2009) observe this effect
seems stronger in an experimiah design with more than two tasks; when participating in two initial
tasks, the learned industriousness effect has the opportunity to fully develop, whereas with one
initial task it is not, likehe dual task paradigm, resulting an egedepletion effet¢. According to this
theory, exposure to temptations has the potential to enhance-ssgulation when given the time
and opportunity to experience the effect of exerting high effort, triggering a reward value and a
decrease in aversiveness.

Adaptation -level theory

The adaptatioAdevel theory focuses on the experience of internal norms or standards, representing
certain adaptation level§Converse & Deshon, 2009These internal adaptation levels guide
behaviour (Converse & Deshon, 2008y judging stimuli with regard to these adaptation levels
(Helson, 1964)Helson (1964) regard€baviour as bipolar; behavioural responses are dichotomized,
representing a neutral zone, and two opposing zones, for instance appigagcte-avoidance. These
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neutral zones, represent the adaptation levels. When an incoming stimuli is judged as different
the adaptation level, this elicits certain psychophysical processes to adapt stimuli to the adaptation
level(Helson, 1964)

Repeated exposure to a similar stimuli can shift the internal nqifedson, 1964)Prior experience

with a certain temptation can therefore enable individuals wapt their behaviour with regard to

their shifting and developing internal adaptations levEét®nverse & Deshon, 200¥elson applies

this theory to basigsychophysicaprocesses, like the processing of colour stimuli in. Converse &
Deshon (2009) apply this theory to sedfyulation to explain the effect of enhanced se#fgulation

after repeated exposure to a certain food temptation. They argue that food temptations can enhance
selfregulation over time, possibly explained by this theories assumption that internal adaptation
levelscan shift and develop. Mere exposure causes individuals to be able to adapt subsequent food
intake to prior exposure. When experiencing several (similar) tasks, one learns to adapt, enabling
enhancement of selfegulation of food intakéConverse & Deshon, 2009)

Critical level mode |

This model assumes that when exposure exceeds a certain levetegalhtion strategies are
triggered, which in turn trigger food restriction go#(Seyskens et al., 2008ntense hedonic states,

like an intense desire for a certain food temptation, trigger psychological processes which reduces
these hedonic stategGilbert, Lieberman, Moreadge, & Wilson, 2004)Nithout such psychological
processes, this state would last much longer. Therefore mild hedonic states might last longer than
intense hedonic states, because these are actively defended by the body. In this sense, only when
the problem becomes serious enough, psychological processes are activated to solve the problem
However, people are unaware of these attenuating processes, and thereby misjudge the duration of
intense versus mild states. Given a choice, people are likely tosehti® less distressing option,
triggering mild hedonic states, because they are unaware of the psychological processes a more
distressing option would trigger. Ultimately this option is less satisfactory, because this state would
last longer than an intehS &G 4GS Ay O2yidN} &l G2 LS2LX SQa SEL
might expect that a very tasty and tempting piece of apple pie would pose a bigger threat to a food
restriction goal rather than a less preferred piece of cake. However when thes dgghe apple pie
exceeds the critical level, psychological processes are triggered to attenuate the desire, lowering the
time that state of desire lasts. A lower state of desire of cake might not reach this threshold, not
attenuating that hedonic state

Geyskens et al (2008) applies the critical level model to food temptation and assumes that when a

food exposure exceeds a certain critical level, -seiftrol strategies are triggered to decrease
(subsequent) consumptio In other words a temptation oty triggers 202 Yy ¥t A Ol 6 KSy A G 7
your face” and accessible for indulgence. When it is not really notable or accessible, it will not trigger

the same conflict between impulses and cognition. Such camfight include for instance the
choicebetween indulging to a tasty candy (desire) or refraining in line with the-terrg goal of

staying slimAccording to Geyskens et al. (2008) an actionable food temptation exceeds this critical

level triggering a food restriction goal, compared to ramionable food temptations that do not

exceed this critical level and still triggering an eating goal, resulting in a higher consumption of the

cued food temptation.
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Cognitive control theory

The cognitive control theory is based on the fact that the ddggsystem has the ability to adjust to
contextual information(Dewitte, 2013) When a certain conflict is monitored, cognitive control
processes are activated. On the one hand there is a desire to consume and on the other hand a need
not to consume. Thiactivates an adjustment process in which one of the elements is preferred and
triggers a longer tan change in attitude. When a response conflict is similar to a prior response
conflict, the same control process are activated, independent afhich opticn was preferred in de
adjustment process (desire to consume or food restriction goal). Wherregplfation is already
activated in prior exposure to temptation, similar control processes are recruited, enhancing self
regulation in subsequent exposu(Bewitte et al., 2009; Dewitte, 2013n 3 studies Dewitte et al.
(2009) show improvement of subsequent s&lfulation when response conflict similg is high,
supporting the cognitive control theoryer regulatory depletion modelOn the other hand, when
response conflict is not similar, different control processes are activated, which might lead-to ego
depletion.
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2.3. What would be hypothesized based on these models?

It is dependent on the adext whether selregulation isenhanced upon exposure to temptations or
not. Different distinctions can be made with regard to different types ofrsglilation theories e.g.
the distinction between selfegulation asstate &ituationa), trait and skill as earlier. Also a
distinction can be made on basis of research field, for instance, originated from neurostienan
physics or psychology. Also, the symmetry can be a diffay; some theory assume tajpwn
systems controlling over lowarder systems, including all mentioned theories except for the
cognitive control theory.

2 AGK NBIFNR G2 (KAA& Cait (laiyskm)dexpdsbra 1 teMgbekiondjin#Sld G A 2 v
setting contribute to selregulation aimed at reducing the consumption of unhealthy foobutch
childrerP¢ the role of prior temptation on subsequent se#gulation is of special interest. Some
models assume it is best t@ducetemptations and other rathr to usetemptations to build sef
regulation. These assumptions contradict each other in determining $alfwregulation should be

built in order to reduce obesityelated behaviour among children.

The context seems important in determining whether esp@ to temptation enhance self
regulation or not. When exerting repeated sedfgulation to inhibit a certain impulse within a short
amount of time, it seems likely that segulation will follow the tendency of getting depleted, like a
muscle, as suggted by the regulatory depletion model. However it seetihgt within certain
boundary conditions exposure enables the temptation to enhance rather than to huitedfol.

First, when someone wants to refrain from unhealthy eating because he or she has adughef

being healthy or being slim, this will enable this individual to exert@&f3 dzf G S SF GAy 3
assume for children this goal represent being slim.

According to the control theory, a feedback loop will be activated when the current state, for
instance binging with candy, differs with the reference point, representing the goal of being slim. This
feedback loop triggers behaviour aimed at reducing tligerepancy, in this case to stop binging. This
line of reasoning implies exposure to temptation will only enhance if a child has the ultimate goal of
being slim or eating healthy.

Also the counteractive setfontrol theory includes a certain goal. UpeRrposure to a temptation,
simultaneously an eating goal is triggerea the one handas well as a restriction goah the other

hand. This implies that in order f@mounteractive seltontrol activation, an eating goathould ke
activated.Without activatbn of the eating goal in the first place, a counteractive restraining goal is
not triggered.Hence, exposure to a temptation triggers counteractive-seiftrol, even though this
triggers an eating goal at the same time.this sense, exposure to temptati would enhanceself
regulationupon exposure to food temptations.

Thus, it can be assumed that goal activation, like being slim, induceggelétion efforts. When a
certain temptation manages to trigger seffgulation efforts, subsequent setbntrol is likely to be
boosted. In other words, temptation enables the activation of-seffulation upon exposure. Hence,
exposure is needed for the activation of the restriction goal.

Second, exposure to temptation might only enhance-ssdjulation when reeatedly exposed over
time. The regulatory depletion model, learned industriousness and adaptidiaai theory include
characteristics of training or a learning effect over tirrethis sense, repeated exposure enables one
to adapt and learn selffegulabry skills.
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For instancetraining selfregulation increases the sakgulatory capacity. However according to the
regulatory depletion model, eventually sedgulation capacity is limited when exposure triggers-self
control repeatedly, even if the capity is extended i.e. training (which is over time) might extend the
time able to selregulate, but egeadepletion is inevitable.

Alsq learned industriousness implies that exerting a high level of effort repeatedly, teaches one the
amount of control neded in a certain situation. Raising effort lowers the aversiveness of exerting
selfcontrol, because the reward valud exerting sekcontrol increases. In other words, repeated
exposure over time would enhance sedgulation.

Furthermore the adaptatim-level theory assumes that repeated exposure, hence a time
characteristic, can shift the internal norms when exposure to similar stimuli. When not triggered the
adaptation levels remain the same. In this sense, exposure is needed to develop adaptatisndsv

this exposure causes adaptation processes in which individuals keep adapting to prior experiences. If
one is tempted with food, this enables them to adapt subsequent food intake.

Thus, when addressing thpossibilitiesfor the stimulating effect é temptation to selfregulation, the
characteristics of goal activation and time appear to be important factors in the role of temptation in
stimulating or undermining setegulation. Thistimulating effect of exposure of temptation on self
regulation emancement seems to be conditional. Some factors might madethe effect of
temptation.

First, the intensity of the temptation seems a moderator of the effect of exposure omeggifation.
According to the critical level model, sedfgulation is onlyenhanced when the exposure exceeds the
critical level. When this threshold is reached, psychological processes attenuate the intensity of the
hedonic state that exposure causes. Whexposure does not exceed this threshopdychological
processes are nactivated,omitting selfregulation not intervening in the duration of the presence

of the inner hedonic state. For instance, when exposure to candy would exceeds the critical level, the
inner state of desire towards that candy, could last shorter thamoitild when the exposure to this
candy does only trigger a mild state of desiféhis pathway might indicate that when candy is
present but not very salient, but in the background of a classroom, this does not exceed the critical
level, not triggering selfegulation straegies.

Second, similarity seems a condition for geljulation enhancement. The cognitive control theory
assumes that when a subsequent conflict presents itself, which requires the same control processes
as prior conflict, selfegulation is easier activated.

Third, the way the exposure is presented with regard to the consummatory value seems important in
the question whether selfegulation enhances upon exposure to a temptation or not. It seems from
the literature that when focusing o the cool, norconsummatory aspect of food, eases refraining
FNRY GKS GSYLIWIFGA2y® Ly O2y Ny ad G2 GKS WK2G &
elements, undermining seNB 3 dzf A2y X GKSNBIF & F20dzaiy3a By (KS
regulation efforts.

a

This leads me to the following hypotheses:

H1 When distracting children frorthe consummatory aspect of unhealthy but palatable fp
this enhances subsequent sedfgulation attempts.

H2 When repegedly exposing children tanhealthy but palatable fogdthis will enhance

their subsequent selfegulation attempts.
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Model addressing the role of exposure to temptation

This study assumesxposure to temptatiorhas the potential to stimula subsequent seffegulation

in two ways (see Figure 3)First the effect of time on subsequent sedfyulation is tested, enabling
time to adapt. Secondt is tested whether distraction from the consummatory valueuohealthy
food will enhance subsequent sekgulation behaviour.The outcane measure comprises self
regulation behaviour including the food intake after being exposedrioealthy but palatable foad

The waythe exposure is applied should meet some criteria. First, the temptation should be
actionable, in order to exceed a cemacritical level after which psychological processes activate a
restriction goal upon temptation. Second, the initial and subsequent temptation should trigger
similar response conflicts, which might enhance reactivation of the same control processe Last,
order for restriction goals to be activated it must be noted that it might be important that higher
order goals are needed to oppose shietm impulses.

Psychological processes that are activated as a result of exposure to a temptatiacontextthat
discourages consumptigmight explain why exposerto temptation canenhance subsequent self
regulation when faced with a food temptation triggering similar response conflitisse processes
could range from the feedback loop from CargeScheien(1982), adjusting external stimuli to the
internal reference value to ahift in internal norms as suggested by the Adaptation level theory
(Helson, 1964) or a decrease in aversiveness after exerting high. effort

Repeatel
exposure (time Liking

effect)
J \

Relative Consumption |
reinforcingvalue —
Exposure to — g postexposure
temptation J
Utilization
‘ self Sl )
. . _ | regulatory Selfregulation
Distraction regulation competence .
(hot/cool effect) strategies P behaviour
J

Figure 3| The tested influences ofexposure to temptation of unhealthy but palatable foodn eating
behaviour and postexposure consumption

The pathway in which exposure to temptation has the potential to boost rather than hurt self
regulation is explored bgonsidering the concepts of liking, the internal motivation to eat and self
regulation strategies.

It can be assumed thgbsychological processes might activate a restriction goal by for instance
lowering the liking or internal motivation to obtain thedd temptation. A rejected food temptation
might change the preference for that food temptation (Geyskens et al., 2008). Therefore, the liking
and the internal motivation to eatnight be relevant in understanding the role of exposurestlf
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regulation (seeHgure 3).Liking includes the pleasure derived from eat{itavermans, 20119nd is
assumed to increase when access to food is limffeel Ridder et al., 2013; Faith et al., 200IMe
motivation to eat is assessed by the relative reinforcing value (RRV) offibedelative reinforcing
value of foodis an objective measure of the motivation to eat amiht substitute orcomplement
measures for liking. lincludes how hard someone is willing to work to obtain food and is considered
a strong determinant of food intakéEpstein & Leddy, 2006)t is claimed that food deprivation
increases the motivation to eafEpstein & Leddy, 200@)nd increases th&kRV(Goldfield, Gary;
Epstein, Leonard; Davidson, Martin; Saad, 200Bjs raises the questiowhether exposure to the
temptation rather han limitation, decreases the liking and RRV of food. In turn, this might facilitate
the process of solving a conflict.

Psychological processes are assumed to solve a conflict between cognition and impulses, in which
one of those options is activated aownplayed (Dewitte, 2013), activating either a eating or a
restriction goal. To solve a conflict successfully, one canaléesgulation strategies (seddtre 3).
These seffegulation strategies either downplay the impulse or activate tmrgn goals(De Vet et

al., 2014). The setkgulatory competence represents the ability to utilize these -ssgulation
strategies.
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3. Methods

3.1. Participants

For this research 61 local primary schools were contacted to recruit participants. Seven classes
indicated they were willing to participate, of which six classes from four different primary schools
were selectedfor participation. Participants consisted cfiildren from the fifth and sixth grade (in
Dutch: groep zeven en acht), aged between nine and twelve years old.

I O0O2NRAY3 (G2 2AfftAlYa SO Fftd omphppd OKAf RNBY Q&
9 and 12 (referred to byde Boer et al., 2014; Grubliauskiene & Dewitte, 2D1Bating halis that

are established dunig this period often becomeeating habits for life(Stok et al., 2012)When
healthy eating is established in this period, this is a good precursor for healthy eating patterns
throughout life. Selfegulation strategies are a method in which adolescents can adopt healthier
eating patterns(De Vet et al., 2014)Therefore it might be important to train the ability to self
regulate at the age between 9 and 12.

This age group was also selected because it heatdifferent studies done on the topic of eating
behaviour and selfegulation in the transition phase between childhood and adolescence. The age of
9-12years old overlaps witHifferent studies relevant for the current study: research states that self
regulation might improve after exposure to temptation in a context which discourages consumption
among 7 to 12 yeaolds (Grubliauskiene & Dewitte, 2014and among the fourth andffh grade,

with mean age 9.5 inle Boer et al(2014); De Vet et al. (2014) included adoksgs aged 1617 in
developing a questionnaire measuring s@fulation strategies (referred to as the TES@mplying
compatibility in filling out quesons regarding selfegulation and last the relevance of self
regulation in rapid weight gain from itthood into adolescence from age 3 to fund in Francis &
Susmarn(2009 or among 2 to 10 years old in Graziano et{2012), indicatinglow selfregulation at
young age is related with a higher BMI at a later stage of life.

In total, 142 children agkbetween 9 to 12 years old were included in this resea@itildren were
excluded from data collection and analygieot from participation in clasg when having an allergy

for the cued candy (n = 0), when parents prohibited participation (n = 0) onwh#icipants did not
complete either the preor the posttest (n = 18. The final sample comprised of 142 children, with
41, 50 and 51 children in the control, normative and consummatory value respectively. From
participants, 51.4% was a boy.

3.2. Design

The study comprised pre- and posttest clusterRandomized Controlled Trial (RCT). Classes were
regarded clusters of participants and treatments were randomly assigned to clusters. The time span
comprised a complete working week and like the eaak paradigm the procedure consisted of two
stages, matching Boer et al. (2014). Next to the two separate phases, the study included two data
collection waves. The first phase included a-prposure phase witltwo experimentalconditions
exposing particignt to candyand one control conditionAs it was intended to reflect a setting as
close to realife as possible, thiphasewasled by the teacher. Prior to exposure, a fiest was
conducted (baseline)This represented the first data collection wavedawas introduced and
conducted by the executive researcher. At the fifth day, post exposure, the researcher again
conducted a questionnaire, in which food intake was measured, representing the second data
collection wave. For the exact content of these ma@®s, se€.5.measures
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3.3. Procedure

Prior to the start of this experiment, the consent of the Social Sciences Ethical Committee was
acquired (see appendix 1). After recruitment of schools and participtnestment conditions were

randomly assignetb the different classes. It must be noted that one of the teachers indicated that

she preferred to receive the normative or control condition, but randomisation turned out this was

not an issue as this group was ige®d to the control condition. Prior tthe experiment,parents

received a cover letter enabling them to forego participation (see appendix 2). Parents were also
NBIjdzSaGSR (2 AyT2N)X GKSANI OKAf RQ& G Spre€@id&NI 6 KSy
participation to the current study. Noallergies or diets were reported and ne of the parents

prohibited participation. At baseline, questionnaires were requested to be filled out to determine

age, weight and height (indirect BMI), and the reinforcing value and liking of candy (see appendix 4

Then theexperimentalphase startedand classes received either one of thimanditions. Classes are

either assigned to the control, normative or consummatory value conditizure to logistics, the

experiment was planned over two weeks: both weeks ¢hgroups participated, each assigned to

one of the three conditonst KS OF yR& Ay Of dZRSR WCNHZA GGSttl QaqQ ¥F;
last day a questionnaireras conducted (appendix 5), including name, age, liking, reinforcing value,

the strictnessof parents with regard to candy consumption, and an adapted version oT HfeCE

determining selregulation strategies. Furthermoreselfregulation behaviour was measured by
FA1TAY3a LINIAOALIYGE K2¢ Ylye W LIS12LIISYyQ (GKSe g2

For an extenise protocol, see Appendix 3. Thetensive protocol also includegstruction for
teachers (appendix 3.2 and 3.3), answering sheets for students (appendix 3.4) and an instruction
sheet for students (appendix 3.5).

3.4. Conditions

The study consistedf three experimentalconditions in the first phase. The first condition contained

a control in which classes ran as usual. Tia® experimental conditionscontaired a certain
exposure to candyThe conditionsexposing children to candy, were aimeticaeating a supportive
context andbased on the assumption that exposure to candy when the context discourages
consumption, induces a goal conflict between the desire to consume and the situational
inappropriateness of its consumption, enhancing subsequentrsglilation (de Boer et al., 2014,
Dewitte et al., 2009; Grubliauskiene & Dewitte, 201Bhis research studies whether this can be
translated into practical strategies which can be implemented inszlzool setting. The school as a
field setting has the benefits of timing and duration in implementing iatervention (Grant &
Monnot, 1995) First, when children go to school they develop behaviour affecting health (timing).
Second, children spent a lot of time at school, which creates the opportunity to provide sustainable
programs.

Children in theexperimental conditions were approached positively. They were not told they

O2dz Ry Qi O2yadzyS OFyReéxX odzi G2fR GKS@& ¢g2dA R adai
children were not denied access to the candy. As assumed,ahtext in itself shouldoe able to

discourage consumptionThe two preexposure conditions, used Fruittella as cued carlye

flavours of Fruittella used in this research included orange, lemon, strawberry, apple, pear, raspberry

and blackberryChoosind-ruittella hadpure practicareasons the candies are relatively small (even

though children were not supposed to consume the candy, when tempted to eat candy, high caloric
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intake was avoided), are individually wrapped (to avoid sticky hands) and dogeoteay quickly
within a week (e.g. getting dry or soft).

Normative manipulation

Within this condition, a bowl of candy was placed on thesk of the teacher.
The bowl wa male of glass and contained a lit. The bowl was filled with
CNUzZA GG Sttt Qa o06AGK | ¢ SA3JRvén thbdgh the
bowl was physically available and accessible to children, the context of
classroomtriggered the assumptiorit would not have been appropriate
consume candy during lessons. The bowl remained in the classroom for 4 g
constantly tempting children for the selected timespan. Presumably
exposure triggers setegulation, which in turn might enable se#gulaion @&
enhancement. It is expected that prolonged exposure enhances subseq
selfregulation, following the learned industriousneg€onverse & DeshonFigurel exposure in
2009; Eisenberger, 1992nd adaptationlevel theory (Converse & Deshonnormative condition
2009; Helson, 1964)

Consummatory value manipulation

Within this condtion, the temptation was incorporated in the mathematic lectures. The assignments
were developed based on the level of mathematics set in the Dutch curriculum for children in the
fifth and sixth grad®é & ¢ dzf S 1 SNY R2 SE&\pehd&kB.HFYy Sy ¢ Yy OPRDO

In this condition children were asked to solve certain assignments by using candy. Theenems
repeatedonce a day over 4 days. Teachersreveequested to do this at the same time each day.

Each child received their own bowl with 208t f | Qa ® ! y S Est howlhaly canfliest & dzY

represent 50% o020 candies. When children stobe ate candies from others, they hdd give that
same amount back to the child s/he has got it from. For the elaborate content and example sums,
see appendi 3.2.2.By using candy as a tool fdor instance math, it was expected this takes the

FGaGSyaAazy Feke FTNRY (GKS WK23GQ ljddtAade 2F GKS

consummatory aspect of the stimul(@slischel et al., 1989)

Control

Within the control condition, no interveion was initiated. Classes ras usual. As this study tries to
mimic a field setting the control contained the amount of selgulation training conceiling
temptations as usual. This wassumed not provided in average groups 7 and 8 of primary schools.

3.5. Measures

Pre-test

Prior to exposure, participants were requested to fill out a questionnaire. For this questionnaire, see
appendix 4. This questionnaire was in Dutch and consisteéweral elements, including name, age,
weight and height, gendeliking, attraction, wanting and the reinforcing value of candy in general
and for the cued candy Fruittella.

2 SAAKEG YR KSAIKG ¢6SNB aasSaaSR U f BNRedzblssftéa RSG S

correct for differences in BMI between conditions, as research shows that overweight is related to
seltregulation failure(Francis & Susman, 2009; Graziano et al., 202Bjdren wee asked to write
down ther weight and height, so BMhao be calculated. If children ditbt know they wee asked to
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give an estimate. BMI was estimated based on theatfippoints used inCde, Flegal, Nicholls, &
Jacksor(2007) However, it has been found &l pre-adolescents are not able to accurately estimate
their actual height and weight and underestimate weight, especially overweight/obese chfBegn

et al., 2012; Seghers & Claessens, 201hesity prevalence is lower when using seffort
compared to actual measurements and typically -sefforted height and weight is biasd@8eck et
al., 2012; Drake et al., 2013; Seghers & Claessens,. 204t@)ithstanding, this variable was included
to roughly determine whether there were differences between obesity rates between classes.

Liking, atraction, wanting and reinforcing valugere assessed for botltandyin generaland for

Fruittella specifically Liking, attraction and wanting we assessed using a scale containing smileys.
Grubliaiskiene and Dewitte (2014) assess liking via three smilelysa frowning, neutral or smiling
expression. This study incorporated thepdint Likert scalewith smileys (seeifure 5) This scale
enabledthe participant to indicate to whagxtentthey agree with certain statements, ranging from
notatalltovee YdzOK® ¢KS adl G4SYSyda AyoOftdzZRSRX aL A7
f221a FGGONI OGABSeE YR aL ¢ 2 dztrénsldtidn)] AB ovérall vaBiabie OF y
was created for the préiking of candy and Fruittellseparatey by calculating a mean value of the

three statements of liking, attraction and wanting. Internal consistency was acceptable for both
ca/ Ré& 6/ NRY Ol OKTAINIEATGLIKSH It A d coM pNB y1od OKQa | f LIKIF T ndTc)

¢ u»

:

> S 5 @) %re A0 '-‘x(é /5
‘YCS?’ 25 ‘v’

Helemaal niet Niet zo Ik weet het niet Een beetje Heel erg

Figure5| visual 5-point Likert scale

To measure the reinforcingalue of food(i.e. an objective measure of the motivation to eat which is
considered a strong determinant of food intake (Epstein & Led@Dp6)) three questions wee

included in the questionnaire. Children were asked how hard they are willing to work to obtain, 1, 3

or a whole bag of candy. The question contained seven response options, including less than 5
minutes to more than 30 minute with steps of 5 minutes in between. For analysis a mean value of

RRV in minutes was createsyeraginghe three questions measuring the relative reinforcing value

2F OFyRed LYGSNYyIrtf O2yairaidSyoe ¢l a 3I22R 6/ NRyol C

Post-test

The positest comprised of two separate elements (see appendiX bg firstelement of the second

wave of data collection consisted of several questionnaires. First, participants were asked to indicate
their name, age andunger level. The hunger lewsbs measured on a threpoint scale (like de Boer

et al, 2014), with answers varying from completely not, to a little and very much.

Also the stritness of parents waincluded. Research shows that the perceived level of parental
restriction on eating is @®ciated with lower external disinhibition in gii{€arper, Orlet Fisher, &
Birch, 2000) meaning it appears to be associated twielfregulation problems in chitén. The
strictness of parents wameasured by the indicated amount and frequency candy children
allowed to consume candylhe statement to measure the frequency childneare allowed to eat
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candyf Gaeée LI NBydGa BFfdwatdnskiRdvas tésted based on answering options

ranging from'almost never (e.g.-B times per month to “always (e.g. each moment efrery day)

(translation) Theamount of candychildren were allowed to eatvas tested by the sa SYSy i ave
LI NSy ida Ffft2¢ YS G2 Sldwn transtatdriin vehieh clidrenRéuld ick OK (i A
answers ranging from “almost nothing (e.g. 1 candy each time)” to "how many | please (e.g. the
maximum amount of bags of candy | can consunfggnslation) As internal validity was not

satisfying, the frequency children we allowed to eat candy and the amount childreere allowed

to eat candy werenultiplied to get a sense ahe overall strictness of parents

Participants were also asked to filh the RRW-, liking, wanting and canepecific TESG
guestionnaire (see appendix 5). Liking, attraction, wanting and the reinforcing value of food (the
amount of work children are willing to obtain to get candy) were measured similaily the pre

test questionnaireliking, attraction and wanting on a visuafbint Likert scale and the reinforcing
value by asking how long they are willing to do homework to obtain 1, 3 or a bag of candy, with
answers ranging between less than 5 ni@siand more thar80 minutes. Anean value was created

for the posttest liking of candy, Fruittella and Apekoppen and for the RRV.

Selfregulation strategies were measured by the TESQuestionnae, which is developed to assess
selfregulation among adolescenteged between 10 and 17 years oldDe Vet et al., 2014)Self
regulation strategies enable restriction from tempting candy. The TE$®Qareliable and valid
measure to assess three overall selfjulation approaches and more specifix sielfregulation
strategies The three selfegulation approaches include an approach directly addressing the
temptation, addressing the meaning of the tetafion and directly addressing the goal. The more
specific strategies include: avoidance of temptations (directly addressing temptation), controlling
temptation (directly addressing temptation), distraction (addressing meaning of temptation),
suppression dddressing meaning of temptation), setting goals and rules (directly addressing goal)
and goal deliberation (directly addressing goal). The TESas transformed into questions
addressing candy. The adapted gelfjultion strategies questionnaire wsanduded in de postest
guestionnaire and includethe same six strategies applied specifically on candy (appendix 5). For
instance, the avoidance of temptation strategy was assessed by asking to which extent the statement
G KSY L 1Yy2édQylyRea agd | IN@bdife forR partidiparts. Adntean value

for overall selfregulatory competence was created, averaging the -saulatory strategies. All
strategies combinedre assumed to represeiat higherorder factor(De Vet et al., 2014)hus, in the

end all approaches and strategies are combined into one variable representing the overall self
regulatory competence (Cyoo  OKQ& | f LIKI T nodynno®

Second, thedesired Apekopperintake was measuredlhis question served as a measure for-self
regulation behaviourAs a way of thanking children for participation, they were asked to indicate

a specific type of candy (Apekoppehow much candythey would like to consume at that moment,
ranging fom zero to ten Apekoppen. This sv@onsidered representative for eating behaviour, in
which a higher consumption of Apekoppen represented lower-regjéilation. On purpose, his
measurefor selfregulation wa conducted on paper. As social norms might belay within the
classroom, actual consumption of candyght have disrupted the outcomeConsequently, etual
consumption of candy in this context mighbt be repesentative ofeating behaviour. To avoid
disruption ofthe natural behaviour of children (e.g. moving them to a lab setting for measuring food
intake), food intakevas measured at the endf the questionnairdoy an indication for the amount of
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Ol yR& 06 W! LIS én2viaiit B r¢caive. Af@KparficiRatidn children receive a small package
of Apekoppenbut were also offeref  KSIF f G KASNI £ G SNYF GA PSS 6 WCNHzA G| A

Additionally, the consumption of candiuring preexposurewas assessed itme two pre-exposure
conditions. In the normative manipulation, the weight of the bowl! with candy was measuredebefo
and after exposure, so it coulge calculated how much candy has been consumed as the teacher
may not see all candy consumption. In the consummatory value mkatipn children used the same
bowl of candy during the week. As allvids contained 20 candies, it couls® counted how many
candies were consumed during exposure.

Observations

Additional to a preand posttest questionnaire, classroom interactions wereserved to assess the
feasibility of the preexposure methodsA suitable methodor studying settings in their natural state

is observation(Ebrahim & Bowling, 2005 opics of interestincluded practical aspects, gender,
prolonged exposure, social norm, tempting value, context and commo@brervations were done

by teaches and bythe executive researcher. First, the teachers were requested to write down things
that came to mind regarding the exposure to candy (see Appendix 3.2 docenteninstructies). Second,
during the preexposure phase, the executive researctatended the math lecture for the
O2yadzyYl G2Ne @I f dzS O2 yinelidind tBeyfesdargherlatteHtiEd a8 andyfsidér K S 4 |
and did not interfere in the setting(Fitzpatrick & Boulton,1994) Field notes included (eating)
behaviour and quotes from children. Third, when both phases ended, the week was evaluated by the
teacherand/or by the researcher. Questions like "what did you think of the experiment?” was it
difficult?” “In what sese was/wasn't it difficult?” and "how did you refrain from the candy? were
addressed. Notes were written down to keep track on comments children made.

Manipulation check

The context was assumed to effectively trigger -seffulation behaviour during th@re-exposure

phase. To check whether this was indeed the case, a manipulation check was conducted. For both
experimental conditions, it was checked whether participants followed instructions and acted as
expected. For the normative condition, this impli¢gdat candies were retrieved after the pre
exposure phase to be able to determine whether the context was effedtiviiscouraging intake.

For the consummatory condition, this was checked by retrieving the bowls of candy each child
received at baseline. Bramount and colours of candy were checked to determine whether children
followed instructions or not.lt was established whether the classes lacked adherence to the
instructionsor not. Consequently, lasses thatdhered to instructions were included an intention

to treat analysis. The same analysis (ANCOVA, see next heading) was applied to classes that followed
instructions. Alsoan additional explanatory analysis was conducted to be able to study differences
between adherences to instructions betweechools.This couldcreate a better understanding of

the factors interacting with the methods to enhance selfulation behaviour via exposur&ince

only two schools received prxposure conditions, onhyktS &S &aO0K22f aQ &aO0K22f 3IdzA
in this analysigPolicy concerning eating (and in particular snack) behaviour was analysed.

3.6. Analytic plan

To study whether pr&xposure to candy enhances smdfjulation, an ANCOVA was conducted in
SPSS, following de Boer et 2014), Grubliauskiene &dwitte (2014) and Geyskens et al. (2008).
ANCOVA allows covariates to explain wiioup error variance (Kaiser, 201@).list of variables
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was made based on the questionnairdsie conditions were abbreviated as CON (control condition),
NOR (normative andition) and SUM (caummatory condition).A distinction was made between
control variables, outcome/dependent variables and the independent vari@ele kgure §. Control
variables included grade, agegight, height, gender, the preest liking, attraction and wanting of
candy and Fruittella, the RRiér 1, 3 and a bag of candy, hunger and strictness of parents (amount
and frequency children are allowed to eat candyutcome variables includeal combinedpost-test
score for liking (including likingttraction and wantiny of candy, Fruittella and Apekoppen, the
combined score for the RRV 1f3 and a bag of candy, amdlfregulatory competence, includirthe

six selfregulation strategies (two questions each) ahe& measure for selfegulation behaiour. The
latter represents the main dependent variabl€onsumption of Apekoppen was considered a
reversed measure for selégulation; a higher consumption of Apekoppen represetd lower score

for seltregulation behaviour. Setegulation behaviour as compared between the different
conditong ¢ KSNXB & ({tls viludie lexparitnghtal conditions) representetie between
subject independent variabléA significant level of €.05 was usedWhen a significant level was
measured, a contraswith the cantrol conditions as a reference categomas conducted to test the
significance level for both experimental conditions individualy observations were assumed to be
independent and normally distributed.

Control variables Independent variable Dependent variables

Age

Gender

Preliking ofcandy-
Preliking %

Hunger level / (Apekoppen
Strictness of paren consumption

PreRRV

Postliking of candy

. \ / Postliking of
Overweigh Exposure to /

Postliking of

—_— PostRRYV of candy

\ Selfregulatory
\ combetence

Selfregulation behaviour

\

temptation

Figure6| overview of variables

After entering the data in SPSS, a random sample was checked. When less than 5% was different
from the questionnaires, the dataset was used for analysis. Only anfesing data showed a blank

spa instead of adiscrete missing value 699. All commandsn SPSS were tracked using a syntax.

The first step in the analysis included the calculatiorttef mean values and determining internal
consistency for different items of theugstionnaire, including the prtest liking of candy and

Fruittella, the pretest RRV of candy antie selfregulatory competenceincluding 12 items testing

the six strategiec® LGSYad 6SNBE O2YO0AYSR Ayid2 ONRBFRSNI I NR
higher than 0.6/0.7. Based on the height and weight, BMI scores were calculatedndetay the

amount of children with undeveight, normal, overweight andbesity. For this reearch, overweight
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and obesity wee combined to distinguish between children with low/normal BMI and a high BMI
which is related to selfegulation failure(Francis & Susman, 2009; Graziano et al., 20LBgn,
descriptives were created showing the mean and standard deviation amongst others.théext
assumption underlying ANCOVA were test@tko, i was examined which variables, includindy a
control and outome variables, were correlated, enabling to determfoe which control variables
outcome variables should be correctéd/hen control variables correlated significantly with outcome
variables, they were included asvariates in the ANGEA. Also, it was determined whether there
were significant differences between conditions at baseline. When significantly different, control
variables were included as covariates for analysis of all outcome variables. Last, an ANCOVA was
conducted forstudying the main effect(s)of the preexposure conditions compared to the control
condition.
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4. Results

4.1. Descriptives

For eachexperimentalcondition, the mean and standard deviation wemssessed for the control
variables. These descriptivese illustrated inTable 2. As illustrated in this tableexperimental
conditions wee significantly different at baseline regarding age (F (2, 139) = 1£.660.001),
overweight (X=8.622, p=0.013), pretest liking of candy (F (2, 139) =4.43850.014) and liking of
Fruittella (F(2, 139 =7.213, p=0.001). In the control group age is higher than the-exposure
conditions (11.30 £ 0.4%s.10.69% 0.68 and 10.76 +0.8@)th a significance level of <0.001 for both
experimental conditionsAlso he score foroverweight is higher for the controlrgup (15.0 % vs.
2.0% and 2.1%), with a significance level ef(009 for the normative condition and $0.010 for
the consummatory value conditiofCompared to thecontrol condition the liking of cang (3.63 +
0.86 vs. 4.11 +0.75 and 4.01+0.82) and the liking of Fruittella (2.90 +0.95 vs. 3.50+ 0.97 and
3.61+0.93) at baselinerere higher in both the normative condition (pttest liking candy: p=0.005,
pre-test liking Fruittella: p=0.003)and theconsummatory value condition (pttest liking candy: p=
0.026, pretest liking Fruittella: p< 0.001).With respect to these controlariables, the participants
were not equally distributed over the prexposure group. Therefore these variables weirecluded
as covariates in the analysis. Ngrsficant differences werebserved for gender £¢3.41, p=0.182),
pre-test RRV of candy (F (2,134) = Q.84 0.434),hunger level (F (2, 139) = 0,74 = 0.479) and
strictness of parents (F (2,88= 0.8, p = 0621).

4.2. Correlation

Also, a correlation table was created (sEble 3) to see whether control variables correlhigith
outcome variables. Next it is mentioned which control variables corrdlat@gh the outcome
measures of pst-test liking of candy, postest liking of Fruittella, postest liking of Apekoppen, the
relative reinforcing value of candy, the sedfyulatory competence and the preferred consumption
level of Apekoppenwith the latter representing selegulation kehaviour. Acordingly variables
significantly correlating with outcome variable®greincluded as a covariate in the ANCOVA.
First,the following Pearson correlation coefficients wesignificant and therefore predictive of the
posttest liking of candyoverweight (r=-0.17), pretest liking of candy (= 0.76), pretest liking of
Fruittella (r= 0.52), hunger (= 0.50) and strictness of parentsfr0.35). Considering the control
variables that were not equally distributed between the thr@egerimentad conditions, theANCOVA
for posttest liking of candycontaired the covariates of age, overweight, liking of candy in the pre
test, liking of Fruittella in the preest, hungerandstrictness of parents

Second the following Pearson crelation coefficents were significant and thereforpredictive of
the posttest liking of Fruittellaoverweight (r=-0.22), liking of candy in the pttest (r=0.41), liking
of Fruittella in the preest (r=0.80) and hunger (& 0.26).Considering the control variadd that
were not equally distributed ovethe three experimentalconditions, the ANCOVA for the pdsst
liking of Fruittella contaied the covariates of age, overweight, liking of candy in thetpst, likingof
Fruittella in the pretest and hunger

Third the following Pearson correlation coeféots weresignificant and therefore predictive of the
post-test liking of Apekoppenpre-test liking of candy (k= 0.64), pretest liking of Fruittella (= 0.30),
hunger (r=0.32) and strictness of parenfs=0.24) Considering the control variables that were not
equally distributed between the threexperimentalconditions, the ANCOVA for the pésst liking

of Apekoppen contaied the covariates of age, overweight, liking of candy in the-tpss, liking of
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Table2| Descriptives of control variables

variable Control condition Normative condition Consummatory value F (dfi, df) p-value s2
condition

M SD M SD M SD
Age (in years) 11.30 0.46 10.69 0.68 10.76 0.80 F(2,139)=11.66 | <0.001 0.14
Gender 63.4% * 48.0% * 45.1% * X = 341 %+ 0.182
Overweight 15.0% ** 2.0% ** 2.1 % ** X = 8.62%+ 0.013
Liking candy (pretest) 3.63 0.86 411 0.75 4.01 0.82 F (2,139)=4.44 | 0.014 0.06
Liking Fruittella (pretest)| 2.90 0.95 3.50 0.97 3.61 0.93 F (2,139)=7.21 | 0.001 0.09
Reinforcing value of 15.11 9.21 17.45 8.63 15.63 9.41 F(2,134)=0.84 | 0.434 0.01
candy (pretest)
Hunger level 1.93 0.53 1.88 0.56 2.08 0.67 F(2,139)=0.74 | 0.479 0.01
Strictness of parents 4.55 1.57 5.27 1.20 5.25 1.59 F(2, 139)=1.723 | 0.181 0.02

*, Percentage of boys in prexposure condition
**  Percentage of children having overweight or obesity
FFF® t SFNE2y Qa OKA &l dzZt NB

Fruittella in the pretest, hunger and the strictness of parents.

Fourth only the pretest RRV (= 0.85) significantly correlated with the RRV in the gest. Considering the variables not equally distributed over
conditions, the covariates in this ANCOVA included age, overweighigirking of candy, preéest liking Fruittela and the pretest RRV.

Fifth, the following Pearson correlation coefficients were fgignificant and therefore predictive of the sedfgulatory competence: gender £0.20), pre

test liking of candy (= -0.27), hunger (= -0.39) and strictness of pants (r=-0.28). Considering the control variables that were not equally distributed
between the three experimental conditions, the ANCOVA for thereglfilatory competence contained the all control variables except thetggseRRYV.
Final the followng Pearson correlation coefficients were significant and therefore predictive of the preferred consumption level of Apekeppen (r=-
0.36), the liking of candy in the ptest (r=0.46), the liking of Fruittella in the ptest (r=0.17) and hunge(r =0.31). Considering the control variables that
were not equally distributed between the three experimental conditions, the ANCOVA foselfeegulation behaviour (i.e. preferredApekoppen
consumption) contained the covariates of age, gender, overweight, liking of candy in thiegtdiking of Fruittella in the preest and hunger.
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Table3| Correlation

Age Gender Over Liking Liking RRV  Hunger Strictness Liking Liking Liking RRV Self Self
weight candy  Fruittella (pre) parents candy  Fruittella Apekop  (post) regulatory  regulation
(pre) (pre) (post) (post) pen(post) compe behaviour
tence

Gender 0.07 -0.11 0.04 0.07 -0.14 -0.11 -0.04 0.10 -0.11 0.09 0.20* -0.36**

Liking candy 0.51** 0.16 0.42*  0.36** 0.76*  0.41** 0.64** 0.13 -0.27** 0.46**
(pre)

RRV (pre) 0.13 0.13 0.07 0.05 0.13 0.85** 0.01 0.03
Strictness 0.35** 0.11 0.24** 0.09 -0.28** 0.21*
parents

Liking Fruittella 0.29** 0.02 -0.12 0.17
(post)

Reinforcing 0.02 0.11
value (post)

Selfregulation
behaviour

*. Correlation is significant at the 0.05 leveité@ed)
**_Correlation is significant at the 0.01 leveltgled)



Table4| Descriptivesof outcome variables with estimated marginal means and standaaor

variable Control condition Normative condition Consummatory value F (dfy, di) p-value g2
condition
M SE M SE M SE

Liking candy (post) 3.65 0.10 4.01 0.08 3.88 0.08 F(2,124)3.56 | 0.031* | 0.05
Liking Fruittella (post) 2.96 0.12 3.45 0.10 3.57 0.10 F(2,128)=7.98 | 0.002** | 0.11
Liking Apekoppen (post) 3.67 0.18 3.75 0.15 3.78 0.15 F(2,124)=0.09 | 0.914 <0.01
Reinforcing valudpost) 12.82 0.84 14.77 0.68 14.91 0.65 F (2,123)=1.93 | 0.150 0.03
Selfregulatory competence| 1.85 0.11 2.21 0.09 2.27 0.09 F(2,123)=3.91 | 0.023* | 0.06
Selfregulation behaviour | 6.36 0.62 6.86 0.51 6.95 0.52 F (2,12%=0.25 | 0.777 <0.01

*, Effect is significant at the 0.05 leveH@&iled)
**_Effect is significant at the 0.01 leveH@iled)

4.3. Main effects

It wastested whether preexposure affects theutcomevariables of postest liking of candypost-test liking of Fruittellaposttest likingof Apekoppen, the
posttest RRV of candy, segulatory competence and sekgulation behaviour (see Table 4). The latter outcome variable includedath&umption of
Apekoppen and wasonsidered the main outcome variable, represeitatof eating behaviourtControl variables werecluded as covariates either when
significantly different between experimental conditions or when correlated with the dependent variable.

The ANCOVA revealed no main effect of experimental condition omeggifation behaviour F (2, 125) = 0.25, p=0.7%ijnificant differences between
experimental conditions were observed for the posst liking of candy, the pogdest liking of Fruittella and sefegulatory competence.

Post-test liking of candy

The ANCOVA showed a significant effect of experimental condition on liking of candy in theegingi=0.031) compared to the control condition. When
corrected for age, overweight, liking of candy in the-fest, liking of Fruittella in the preest, hunger ad strictness of parents, the results revealed an
increase in liking of candy. A contrast with the control condition as reference categimnyed this effect only persistddr the normative condition (=
0.009), but not for the consummatory value conalit (p=0.084)
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Post-test liking of Fruittella

The study conditions hada significant effect on the pogest liking of Fruittella (p= 0.001). When
corrected forof age, overweight, liking of candy in the gesst, liking ofFruittella in the pretest and
hunger, the results reveald an increase in liking for both the norniat condition (p=0.00Ras for
the consummatory value condition€p.00L) compared to the control condition.

Post-test liking of Apekoppen

The experimentalconditionsdid not influencethe liking of Apekoppen in the poestst (p = 0.807)
when corrected foilage, overweight, liking of candy in the gest, liking of Fruittella in the preest,
hunger and the strictness of parents.

Post-test reinforcing value

The elative reinforcing valuat posttest did not differ significantly between the threexperimental
conditions(p =0.435) when corrected for age, overweight, ptest liking of candy, preéest liking
Fruittella and the praest RRV.

Self-regulatory competence

After correction for agegender,overweight, the liking of candy in the ptest, the liking of Fruittella
in the pretest, hunger and the strictness of parentstudy conditionsignificantly affected selt
regulatory competence (p 0.024).Compared to the control condition, both the normative condition
(p=0.22) as the consummtary value manipulation (p= 0.008 significantly increaskthe selt
regulatory competence.

Self-regulation behaviour

Experimentalconditions were not related tdhe preferred level of Apekoppen consumptidp =

0.925) when corrected foange, gender, overweight, liking of candy in the-pst, liking of Fruittella
in the pretest and hungerln this study, pe-exposure with candy didot enhance seifegulation

behavour amag children.

4.4. Intention to treat analysis

Manipulation check

As mentioned six classes participated in this research and were scheduled over 2 weeks. Both weeks,
three classes (from the three different experimental conditions) participated.

Forthe classes allocated to the normative condition with a bowl of candy present in class, the bowl

was retrieved at the end of the prexposure phase. At the start of the experiment the bowl

O2y il AYSR pcn CNUAGGStEEFIQadNUAXK(agEt IOt bmal GCKBA G
after the week of préSELIZ adzNBd Ly (KS aSO2yR Ofl 44as (KS 0626
missing) after the week of prexposurelt is undecided whether the first normative condition group
actedinlinewii i K 0KS AyGSyidAz2y®d® mon CNHZAGGSEEFQad 6SNB Y
was still left. Furthermore it is unclear who took the candy; some children indicated that they did not
consume or only little candy. It cannot be ruled out that al@iddid not have to exert setegulation

during the first week. This does not mean gelfulation was not triggered for this entire group. It is

very much possible that sealégulation was in fact triggered. However because the consumption

during the preexposure concerned the whole group, it wassumed that the first class did not

behave in line with the context discouraging consumption
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To be able to check whether instructions in the consummatory value condition were violated, the
bowls of candy wereetrieved after the preexposure phase. At baseline, each child received a bowil
GAUGK Hn CNHAGGSEEFIQad ¢KS | Y2dzyd 2F OlFyReée 3I2yS 7
+ 6.20. Children received one role of Fruittella with the flavours strawberange and lemon
(adding up to ten) and one role of Fruittella with the flavours pear, apple, raspberry and blackberry
(also adding up to ten), facilitating the check whether children adhered to the instructions. The first
week it was appeared childredid not adhere to instructions. For instance, one of the bowl
contained solely strawbereffavoured Fruittella. Hence it was clear that this participant did not
follow instructions (which was confirmed by the teacher). For 42% of children it was obvious or
ambiguous that they refilled their bowl. 58% of children did not refill their bowl of candy.

The second week three other classes participated in this study. During this second week, the class
exposed to the consummatory value condition, did not show ynsigns of refilling their bowls. 96%

of this clasglid not refill their bowl. The mean amount consumed frameir bowl was 5.17 + 6.54.

This leads to the assumption that the first clagelated theinstrudions, but the second class did

not.

Additionally, the questionnaire for tlsi preexposure conditioncontained an extra question
requesting to indicate their Fruittella consumption in class in the past week with a mean estimation
of 4.91 + 6.77. This question was added to check for refilling of childéen 6 2 g f @

It was assumed thathe first preexposure groups (both normative as consummatory value
condition) did not adhere to instruction, but the second fmeposure groups did. For this reason, an

intention to treat analysiswas don€ 2 NJ 6§ KA & WAYyOGSyidAz2y (G2 OGNBIFIGQ Iy
was used from participants that were included in the experiment in the second week.

Intention to treat analysis

In this samplepre-exposure significantly influencéise posttest liking ofFruittella(F (2, 57)=5.42, p

= 0.007) compared to the control(see Table 5). However when comparing the p®xposure
conditions separately to the control condition, the exposure in the normative condition does not
significantly affect the podtest liking of Fruittella(p = 0.935) or slf-regulatory competence (g
0.209). Only a significant effect is found for the consummatory value condition, in which exposure
managed to increase both the petgst liking of Fruittella (g 0.008) and slf-regulatory ompetence
(p=0.007).

For the preexposure conditions separately the normative condition only shows a significant effect
with regard to the selfegulatorycompetence In contrast to the total sample, the poestst liking of
candy was not significantlyBHiF SNEBy G 0SG ¢SSy O2yRAGAZ2YA Ay GKS WA
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Table 5| Main effects for intention to treat

variable Control Normative Consummatory F (dfy, dfy) p-value g2
condition condition value condition
M SE M SE M SE
Liking candy (post) 4.14 0.22 3.99 0.20 4.17 0.14 F(2,54)=0.21 0.809 0.01
Liking Fruittella (post) 3.12 0.22 3.15 0.20 3.81 0.15 F (2,57) =5.42 0.007 0.16
Liking Apekoppen (post) 3.41 0.34 4.30 0.31 3.78 0.22 F(2,54) =1.27 0.290 0.05
RRV (post) 12.10 1.87 16.75 1.64 12.61 1.27 F (2,54)=1.63 0.203 0.06
Selfregulatory competence 1.58 0.27 2.14 0.25 2.45 0.17 F(2,53)=4.10 0.022 0.13
Selfregulation behaviour 5.81 1.15 9.54 1.10 7.21 0.80 F (2,54)=1.95 0.152 0.07

Additional exploratory analyses at school level

Thecourseof the experimentwas different between schools. Two schools both participated with one normative and one consumwsdtangroup. For

the first school with a normative and consummatory value groups, both clag$emt act in line with the context assumptignshile at the second school,

both experimental groups did. When reading the school guides of both clagsest OK22f 3AR& wHAamnkuamp ! fSEIYRSN
2 Af KSt YA Y I gitGppeaettiatbothy/schRabszore above the rtional average for @O scores. School policy appeatedbe different with regard

to candy consumption. The first schpathere instructions were violatedhas clear rules with regard to candy consumpti®he school guide mentioned:

d hy RSNJ a Gifdens tietioketbRvers witgezonderd bij verjaardagen, is snoepen niet toegestémmragen u de traktatie bij verjaardagen naar eigen
32SRRdzy 1Sy (S @SNI 2NHSyI KSG f ArSothérivordsyit isRE allewedStS el oy latysdhookekog Qutidg Birddalisii | y R A -
The second schoplvhere children did adhere to the instructiotiges not forbid candy consumptiofihe school guide mention&dd & + | ydzA G a4 OK2 2
niet voorschrijven waarop wel en niet getrakteerd mag word&€och willen we u enkele gezonde tips geven: fruit, kaas, worst, toastjes, rozijntjes en

1 2 Y1 2 Y Bd&linghaly the school guidenentionedthat the school program includes health edtioa stimulating healthy eating.

When comparing the baseline measures between the different schools, it appeared that these differ solely ontd#t likimg of candy (F (3, 138) = 4.80,

p=0.003) and préest liking of Fruittella (F (3, 138) = 5.28, p=0.002). When comparing the Atggahdol and Wilhelminaschool specifically, the-fest

liking was significantly higher (p 0.030) for the Wilhelmina school (week 2) compared to the Alexanderschool (week 1), widkunM=3.89,
SDiexande=0.89 VS. Miheimine=4.24, Skneimaina=060, but pretest liking of Fruittella was not (p=0.424, witQMander 3.48, Skexande=0.97 Vs.
Muwilhelmine=3.63, Siheimaina=0.93).The schools didot differ significantlyon pre-test RRMF (3, 133) = 1.30, p=0.28 withyexander17.40, SBexande=8.67

VS. Muilhelmina=15.64, S{diheimaina—=9.39)

These outcomes are ostensibly inconsistent with the observations from@€ 2 2 f 3 dzA RS & dscho® §uidd (AldkEnderséhGok) atatels Gaady is
forbidden, expecting a higher liking of candygeneral. However this is not supported by the data, showing in fact a lower liking of candy than the
Wilhelminaschool, which does not forbid candy consumption at school.
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4.5. Observations

After conducting the postjuestionnaire he week wasevaluatedin class This was done either by the
teacher or by the researcher. Questions like what the student thought of the experiment, whether it
was difficult/tempting or easy and why and how they managedefrain from thecandy were
discussd in class.

Practical aspects

How the classes handled tlexperimentwas different.One of the SUM classes discussed thesim
class, the other SUM clad&l the sums individually or in pairs. One of the teachers mentioned it was
difficult for somechildren to use camly as a tool, becauseormally the sums wee abstract. Also
some thought it was childish to use tools with mathematics, because irthihg grade they used
cubes with mathematicsSome children used the candies as a tool. One of thilidm mentioned it
was easietto refrain from eating. On the other hand, some children started with the sums without
touching the candy, implying some did not perceive the candy as a tool.

Tempting value

Especially in the consummatory value condition|drein indicated it was difficult to refrain from the

candy. For instance they mentioned they could not resist the temptation or they felt like eating the
candyhyS OKAf R YSyiliA2ySRY a&a2YSUGAYS& lin KdcaRseit2 f A (¢
waa y20 | ff2¢SRé Omtledoye hanbllsofme fsdidithe 2eyhdtation helped them to

calculate but on the other handome said it was very distractirgnd difficult to use the candy as a

tool because of the temptation. Also the normative conditicmoups mentioned it was tempting.

'3 Ay OKAfRNBY 6SNB YAESR NBIAFINRAYy3I GKS RA&AGNT O
even notice the bowl after a while and some kept making comments about it during the week about

the tempting or distractig appearance. Especially the fact that the bowl wasteemugh increased

the temptation.

Gender

Boys seemed to be more tempted to start eatifithe teacher of the first class assigned to the
consummatory value condition reported about the children whd dbt comply and found ways

around the instructions. Most of the children who did not even tried to hide the fact they were

eating were boysFor instancegating candy at 8.29 in the mormgjndoing the calculatiowith the

candy wrappers and refilling tirebowl from candy they took from homedne of the boys admitted

to start with taking Fruittella from home to refill his bowlhe teacher also reported about girls who

ate during class, but in h@erspectivegirls nevertook the initiative but rather fdlowed others.Also,

in one of thenormative conditionclasses, one of the boys took the first candy after which more

children were tempted to grab a candy from the bo®he of the girls mentoned L RARY QG 64 y
get candyat first, when | saw others t&k 42YS> L gt yadSR (G2 R2 AdG Fa ¢
seened to be more sensitive for the context suggesting consumption was not appropriate, even
though the temptation might gt too high.

In one of the observatianin class, noticed girls arrangkl KS CNHzZA GG St f I Q& Y2NB 27
arranged i K S C NJizare afteh byf gro@a, colour sections.
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Prolonged exposure

There also seemed to be an effect of tinBome children reported it became more difficult over

time, others reportedi®d SOF YS Sl aASNJ 2@3SNJ GAYS® C2NJ Ayadlyos
yat

TAYSS o6dzi GKSy AG 32G. G022 GSYWiAy3IE 626y (NI |

Social norm

G ta m aoKIl LI 2@3SN FBis &lexpredsian ogeof tiik $egiched mpored & NiE ©
main olservation involving that when one student starts, others folloom both the
consummatoryalue as the normative condition, childrenentionedthey were triggered by others.

Comments that were made includ¥ &L &l ¢ 20KSNHE OKSdthers HoyeRtita L A &
2 KSYy 20KSNR GF1S Al L ¢ Duiing theelasson, ¥hildies skdaboutd 2 gy G |
GKS FY2dzyid 2F OFyReé (KS& KI @S fSTid C2NI Ayaidl yoSs

Context

It was assumed the context of the exposure indicateat tih would not be suitable to consume the
candy.However it could bequestiored whether implying consumption \sanot appropriatewas
enough to trigger selfegulation.In the introduction in class it wasentioned thecandies wee not

for now, but later formative condition) or they neestl the candy for the assignments
(consummatoryvalue condition) No wles were set, but consumption wadiscouraged by this
context. Even before the experimentasted children started asking the researchguestions
whether they were allowed to eat candy or not. Also the teachers indicated the children kept asking
for clarification whether it was ok for them to eat the candy. One of the teachers of a class exposed
to the consummatory value condition mentioned she foundifficult to see that children did not
refrain from the candy when no clear boundaries were getother teacher indicated that this
implicit discouragement of consumption caused a lot of confusion and that the students needed
more clarity.

In the discussion after the experiment the phrasing of some childf@wed some signs they did

AN &) GKS ARSF GKIFIdG GKSe 6SNB SELISOGSR (2 NBTNI
@2dz YySSR GKSYX a2 L R2yQG Sftie gidd iy e fhormates y 0 NI
manipulation indicated she was ill the first day of the experiment. Therefore she missed the
introduction and had no idea why there was a bowl of candy on the desk of her teacher. She
assumed it was not the intention to eat froit, because it was on the desk thfe teacher and

nobody else tookandy.

Commotion

As briefly mentioned under the heading context, the experiment caused a lot to talk about in the
classes. For some it was confusing what was expected from them. S&onsasv it as an opportunity

to make a scene and eat candy during class. Especially some children in the first consummatory value
condition class took it in their advantage. The teacher seemed quite upset at the end of the week.
Children refilled their calReé 02 6f GAGK CNIZAGGSttFQa GKS& o NERdz3|
candy during class all week longhe teacher was instructed not to comment on children eating

candy, so she did also not comment on the fact that children brought candy from [®oneeof the

things she observed as a consequence of the presence of the candy was that the bin was full of candy
wrappers, children negotiated about help in turn for candy or made a game out of it, which caused a

girl to lose a lot of candy and eventually iy ©on the hallway. Another quote she wrote down from

2yS 2F (GKS addzRSyda @l ay aYAaascNaiestaded gatng Tl A NX
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OFyRe> o6dzi 6S R2y QiU (1y26 6KSIKSNI 4g&vn transkatioh)f f 2 6 SR
These bservations indicate thexperimentcaused a lot of commotion in this class.

The experiment did not seem to cause that much commotion during theeppesure phase in the

other classes participating in the experiment. However when they heard they haelrieve the

candy and did not get anything in return feefrainingd  RRAGA 2yl ff& G2 GKS W L)
receivedf G KA & OF dza SR tisanais, | DAY hagedtdn i K @ (6d@nltranslation). In

contrast to some of the classmates who @t during the week, there was no reward for sticking to

the instructions.

~ 38 ~



5. Discussion and conclusion

Main effects

Current study tested whether exposure to temptation enhancesregjtilationin a classroom setting

and is effective in changing eating behaviour regarding candy consumgitiver via a normative
YFEYALWzZ I GA2YS Ay 6KAOK || 02¢6f 2F OFyReée ¢4l a LI
consummatoryvalue manipulation, in which children had to use candy as a ftwotalculations

children were exposed to candyn both preexposure conditions exposure was controlled by

creating a context thatencourages selfegulation.! T4 SNJ | 4SS { dur, iINBS 2 Yy ISR
measured whether exposuraffected subsequent setbgulationwhen presenting the participants

with a temptation posing aesponse conflictsimilar to the initial temptation The results are

discussed in the following section. First the maimtcome of seHregulation behaviour will be
discussed.In other words, does the consumption pestposure and thereby eating behaviour

change as a result of exposur€henthe sub questions will be addressed, discussittether

exposure to temptation affets the liking, the internal motivation to eatand selfregulatory
competence.After discusikg the main resultsthe preexposure conditions are compared and

factors are identified that might explain the main outcomes.

First, he results illustrate thakexposing children to temptation in field setting, like a classroom,
does not affect eatingand selfregulation behaviour (norsignificant main effect of Apekoppen
consumption). This finding2 LJILJ2 4 S& G KA & LIdidtdctiol ffom Khe cddduriknsaty S a Y
value of candy or repeateelkxposure to an actionable food temptatiavill enhance subsequerself
regulation attempt. Rather,the findings of this study indicate that distraction from the
consummatory value of candy or repeatedly exposing childreratmlg does not enhance nor harm
subsequent selfegulation attempts in a classroom settiri§ven though this study does noconfirm

its hypothesis, it does not support the traditional view of atgpletion as well. The outcomes do not
show signsof sefegdzt | GA2Y FlFAfdzNE FTFAOSNI I 6SS1aQ LINRE 2y 3¢
behavioural conflictsie. acting in line with the context assumption or acting upon oimpulses).

The findings refutethe argument thatrepeated behavioural conflicts invoking sekgulation
strength induces egdepletion and a lower capacity to refrain from subsequent temptations as
argued by traditional views.

Second, he outcome variables of théking of candy and Fruittella dshow signiftant differences
between experimentatonditions. Exposure toandy eitherin a normative or consummatory way,
increases the liking for both candy and Fruittella. The liking of Apekoppen did not change
significantly. This finding again contradicts my estpgon based on literature. Within the theory
that exposure enhances subsequent gelfulation, liking is seen as dntermediate variable
Exposure causescanflict between ones cognition and ones impulses.reduce the conflict, liking is
decreased facilitating subsequent sefegulation (Geyskens et al., 20Q8)n this research the
opposite is seen; exposure to Fruittella increased liking of candy and Fruittell&ccording to this
theory increased liking would increase the conflict triggered byosydpe to temptation, stimulating
acting upon the impulse at handHowever seltregulation behaviourwas neither increased nor
decreased

Third, the findingsshowed that exposing children with a temptation did not change the RRYV,
implicating that exposure to temptation does not affedhe internal motivation to eat.The
reinforcingincludes the amount of work someone is willing to do to obtain a certain amount of candy
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and is considered a strong determinant of food inték@stein & Leddy, 2006Based on literature a
decrease in RRV was expected as a result of exposure to temptation. Restriction implies scarcity,
which in turn reinforces the rewarding value of consumption amdnmtes its consumptior(De
Ridder et al., 2013)Therefore, when candy is easy accessible, the motivation to eat is likely to
decrease, providing less motivatido work to obtain some candyn other words, why work hard to
obtain candy when it is abundant and easydbtain? Consequently, one would expect a lower food
intake and better seffegulation. However, the results do not show a decrease nor increase in the
RRYV of food. When linking this finding to gelfjulation behaviour, this might not be very surprising.
Both RRV and saiégulation behaviour did not show significant differences between experimental
conditions. As RRV is considered a strong determinant of food intake, it seems logical that the RRV
did not change as well. When the internal motivation td emmains similar after exposure, it makes
sense that the actual intake (and thus s&l§ulation behaviour) remains similar as well.

Last, slf-regulatory competencencreasea in both the normative condition as the consummatory
value condition. Childrefirom the exposure conditions indicated a higher use of-sadfilation
strategies in the past week than did children from the control condition. The subsequent actual self
regulation attempt might not change after exposure to candy like indicated befaue,sblf
reguatory competence did increasg. S (i Q & toN® {ikadmNaf candy in general arftuittella in
specific Assuming increased liking fuels a bigger conflict, this might explain the observed increase in
selfregulatory competence. The need falsregulation strategies might have increastbé needto

deal with the temptations at handhis implies that exposing children to carkitydles a behavioural
conflict. A bigger behavioural conflict might not facilitate seljulation behaviour. On thether

hand, this increasi conflict might heighten the need for se#gulation strategies, enhancinthpe
competence to the utilizeselfregulation strategiegsee Fgure 7) In turn, thismight ultimately
trigger awareness about the use of sedgulation strategies. Seemingly when childrenlike
something better, they start searching for ways to refrain from the temptation, elucidating that self
regulation behaviour did not change, but the competence to userseglilation strategies did. For
instance, children could avoid the area where thewl of candy is, start talking with their group
mates when tempted to indulge to distract themselves or remind their selves they want to stay slim.

Repeated
exposure (time
effect) Liking
+ +
Y I
Relative
4 . . / Consumption
Exposure to % reinforcingvalue % . P
temptation & post-exposure
Utilization self
_ . self regulatory Sdf-regulation
Distraction regulation competence behaviour
(hot/cool effect) strategies

Figure 7| main outcomes



It can be concluded that exposure to temptation, either by inducing a time effect or a distraction
from the consummatory value of candy, does not affect subsequentregilfiation behaviour in
contradictiof (2 (KA & LI leisigines7). EdstBoRgh Dwiak expedted dhat exposure to
temptation would decrease liking, this paper shows the opposite. Exposure to temptation increased
the liking of both candy as Fruittella, which is likely to stimulate eating behaviour. This effect might
be negated byhe observed increase in segulatory competence. The increased liking might have
created a bigger conflict, which stimulated the use of -seffulation strategies as consumption
during the preexposure phase was not appropriate. When presented witle\a opportunity to eat
candy, triggering a similar conflict between the desire to eat and a restriction goal, the stimulating
effect of liking, but the inhibiting effect of selégulatory competence might explain the neutral
effect of selfregulation behaiour.

Normative condition vs . Consummatory value condition

The boosting effect of exposure to temptation on subsequentmsgjtilation found in literature was
translated into two different methods for implementing this theory into practice. Both methods have
a different approach in addressing the exposure. Themadive condition exposed children for a
prolonged period of time to candy, whereas the consummatory value condition teglyaexposed
children to candy while manipulation the consummatory value of it (focusing on the cool
characteristics).Next it is disaussed whether these twoapproaches differ in effectiveness.
When comparing the main effect of both experimental conditiaiig conditions do not seem to
deviate in their effect on the main outcomeéd/hen comparing the main effect of both experimental
condtions, they are quite consistent in generating a change or Mghen significant values were
observed for one condition, #n that same outcome variable wasignificant for the other
experimental condition as well in two out of three significant valuesasmeed (Liking candy:
Pnor=0.009 vs g,=0.084; Liking Fruittellajypr< 0.001vs. puw<0.001; Selregulatory competence:
Pnor=0.022 vs. g;=0.008).Therefore it can be questioned why the methods do not differ in their
effect on subsequent setegulaion behaviour.

Both methods did not seem to benefit nor harm sedfulation. Selfegulation did not differ
between conditions: selfegulation behaviour was nesignificant for both condition and self
regulatory competence significantly increased iritbexperimental conditions. Howevehe setting

of the consummatory value condition implies an even larger inappropriateness when indulging
(eating candy interferes with the execution of the sujrss compared to normative condition (the
setting ony implies it is not appropriate It could be suggested that because of this reason the
consummatory  value conditions might  trigger a  higher  restriction goal.
On the other hand, this approach might also pose a higher temptation, because the candies are
within reach at all time Research states that when people have to put more effort in obtaining a
certain productg for instance, walk further away they consume les¢Engell, Kramer, Malafi,
Salomon, & Lesher, 199@Rather the candy was very easily accessible in the consummatory value
condition, whereas children in the normative condition had to put more effort to obtain candy (i.e.
they had to get up from their chair and walk through the class to get candy from the bbid)fact

that the candy was within reach in the consummatory value conditimightinduce a higher conflict

and in turn stimulate an eating goal. The observations seeneenfirm this ideaThe participants in

the consummatory value condition did seem toteenpted more to indulge, because they consumed
more candy tharhe participants in the normative condition.

Thus, on the one hand, the conflict might have been higher in the consummatory value condition,
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but on the other hand the context triggered a larggtuationalinappropriateness. The combination
of these seemingly opposing forces might explain the fintlirag the two approaches did not differ
in outcomes.

The role of the context in triggering a conflict

The context played a central role in this study design, because the context is identified as a key factor
in determining conditions in which exposure temptation might enhance rather than hurt
subsequent selfegulation. When the context controls the temptation children are exposed to, it is
assumed this helps selégulation. The observations revealed that two out of four experimental
conditions did notact in line with the context triggering a situational inappropriateness of
consumption while tempting children at the same time. Therefore it can be questioned why self
regulation was not triggered during the pexposure phase even though the contexggéered the
assumption that consumption was not appropriate. The main effect for the liking of candy and
Fruittella increased after prexposure compared to the control condition. This finding might provide
some clues why some experimental conditions did falow instructions.As a result of the
increased liking, the conflict might be higher asliwChildren might experience a conflict between
the desire to consume Fruittella and the situational inappropriateness of its consumption. Since
adherence to thdnstruction was low, it is possible, that the conflict was too high. If the desire to
consume the Fruittella dominated over the situational inappropriateness of its consumption, the
exposure might have stimulated a conflict which was so high that it bedam difficult to refrain

from the temptation. Consequently, children were tempted to indulge.

Thus, in some classes the context was effective in triggering a restriction goal, whereas it was not in
other classes. During the experiment one of the @dadse., the first consummatory value condition
group, went completely different as intended. Children saw their opportunitnterpret it to their

own advantage and ate candy all week long. However the second week, the experiment did go as
intended. To be able to compare the classes who did adhere aladseswho did not adhere to
instructions, an intention to treat analysis was conductédth an intentionto treat anaysis it was
checked whether thalifference in adherence in thpreexposure phase aftted themain effects.

The intention to treatanalysis enables to check for differences between liking, RRMegalatory
competence and seliegulation behaviour for groups that did and groups that did acttin line with
context These findings migtprovide some clues with regard to why some classes did and other
classes did not adhere to instructiomslso, when the context was effective in triggering restriction
goals, rather than eating goals, do outcomes follow a similar pattern to what woulkkpected

from literature? In other words, does exposure to temptation enhance subsequentegplfation

when corrected for selfegulation failure in the pr&xposure phase?After all, this theory assumes
response conflict similarity is a condition fonbsequent selfegulation enhancement. When an
initial conflict is solved, processes to solve the conflict are easier reacti@mgskens et al., 2008)
However, when these processes were not activated in the first place (or at least, not over the whole
week), it does not make sense that these processes are easily adtivdten faced with a similar
conflict again.

In the intention to treat analysis only a significant effect was found for the -fesdt liking of
Fruittella in the consummatory value condition compared to the control condition. Exposure to the
consummatoy value manipulation increased the liking of Fruittella whereas exposure to the
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normative manipulation did not anymoré&hus it can be stated that the liking was lower among
children who did adhere to instructions.

Because liking of candy and Fruittetll not increase as muctompared togroups that did not
adhere to instructions, it can be assumed that the conflict for théslelien was lower to begin with.
When a conflict is solved effectively, the preference for the rejected option decré@snskens et

al., 2008) When another conflict is initiated, liking is lom&ompared to when not solving the initial
conflict effectively), creating a lower confli€€ongquently, it was easier for these childrém solve

the conflict and refrairfrom consumption.Regardless, subsequent sedfjulation was not boosted.
Even tlough these children solved more conflicts in the -psposure phase, reactivation of the
processes to solve subsequent s@lfulation attempts did not enhance compared to the control
condition. Based on the assumptions in response conflict similarity night expect better results

in classes that did adhere to instruction. However, even though liking did not increase as much as for
the classes that did not adhere to instructions, liking still increased. Thereforeptifict stillmight

have beentoo high for triggering effective subsequent setgulation behaviourConsidering the
counteractive seltontrol theory form Trope and Fishbach (2000), it might have been possible that
the conflict the temptation create@xceededthe point where people percee themselves capable

to exert enough counteractive satbntrol. According to this theory, when a temptation triggers an
eating goal, counteractive control is triggersiinultaneously. The more tempting a product is, the
more counteractive control is exid. However, when the temptation is too high, one might not
perceive his or herself as capable enough to-segiilate intake.

School policy and social norms

Thus regardless of the fact whether adherence was high or not;regifilation behaviour di not
improve. Still, a difference in adherence was observed. This triggers the question, why did similar
food temptation trigger a higher conflict for one class compared to another class? When assuming
that in fact in one class the conflict was lower tifanother classes, what could explain the observed
difference in adherence?

The answeto previous questiomight be found in thepolicies of both schools or in the observation

regarding social normsWhat could explain the observed differences betwebath schools

participating to the preexposureconditions?

Firstall2aaAofS SELXFYlIdAZ2ZY YAIKG 68 F2dzyR Ayd GKS &c
that their student score areabove average withegard to the national average, so the level of the

schools does not provide an explanation the observed difference between schools. However

there is a clear difference in their policy regarding health and nutritdanhe first school snacking is

prohibited. The second school on the other hand does not prohibit snacRiaidper, they stimulate

healthy eating and provide health education. It is possible that the availability of candy on a school
where it 8 normally prohibited stimulateisitake, as resarch has shown that restriction can promote
WF2NDARRSYQ F22R YR AYONBIl a5 AliedRiddeydi a1.] D13 KSy A
However, this explanation is contradicted by the finding that-{g® liking was higheat the school

that does not restrictcandy consumption. This findingontradicts the assumption restriction

increases liking and questiotise proposed role of liking in the potential to enhance seljulation

after pre-exposure.

Second the social norm that is active in class might dsoof great influenceThe most persisting
observation¢ from both teachers as the researcheris the influence the social norm haon
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OKAf RNBY® adzZ GALX S OKAf RNBYy SELINB&aaSR GKIFG GKSe
AGZ G KS gesisOangzionR.yiflitidual choices might be strongly dependent on the social
SYGANRYYSYylid 2KSy OKAftRNBY IINB Ay | tFo6o asSaiay3
making might turn out differently than in the presence of peers. This presehothers might drive

and encourage children to indulge.

Cialdini (1998) states that thpresence of others influencewhether people act out a certain

behaviour or not, for instance a higher consumption. People tend to conform to actions of others,
becawse they assume that those actions are the correct way to beh&@@nsidering eating
behaviourthe social norm serves asguide with respect to the appropriate behaviditiggs, 2014)

Following the norm igspecially influential when there is art@n amount of ambiguityCiddini &

Trost, n.d.; Higgs, 2014\hich brings me back to current study. For children it was not clear what

was expected from them, leaving them more reliant on social norms to guide behaviour. When

others did consume (first NOR and SUM group) otheltsviied, but when others did not consume

the Fruittella®, others hardly did as well (second NOR and SUM group).

t SSNAQ LINBaSyOS Ay 3FdzZARAYy3I SIGAYy3I o0SKFGA2dzNI | f &z
2 KSYy GKS I @FrAtlroAfAGe 2F ayl Ol F22R Aad KAIK Ay C
own consumption also appears to increg®outers, Larsen, Kremers, Dagnelie, & Geenen, 2010)

2 KSYy LISSNBQ 02y adzy LI duly comsdmptionyis Iwerdas Wedl, bdthZos Zhigh Y RA @ 7
as a low availability of snacks. Thus in current study the interplay between a high availability and
LISSNEQ SIFiGAYy3 o0SKIGA2dzNE YAIKG 6L NIte&o SELXIAY
andconsummatory value groups.

Strength and limitations
Current study brings along some strengths and limitation. First the strengths are discussed. Then
some limitations are discussed.

The study design included a randomized controlled triatjuding thatthe study comprisedan

experiment An experiment enables a high level of contfBbrahim & Bowling, 2005An (field)

experiment enableso control for the independent variable, in this case the temptation. In a natural

setting it would be hard to study the effect of exposure to temptations, as many factor may be of
influence.This makes it harder to distinguish the effect of exposure compared to no exposure. The
design enabled to expose participants to the temptations, but at the same time to be able to control

the context. In this sense, the conditions of exposure, which rhigh crucial in inducing ego
depletionor boosted sekregulation are controlled.

Alsq the study comprised a public health interventid@urrent study addressed an issue threatening

public health/ KA f RNB Sy Qa o6l R SI Ay 3 dbésidylegidemiqie Vel etldl.p dzi S
2013; Faith et al., 2007Previous researchas shown that, under certain conditions, exposure to
temptation enhances rather than hurts. Most research within this field assumes exposure does not
benefit selfregulation. Therefore many approaches limit access. On the other hand a more recent
thoughtis that it might help selfegulation,like De Boer et al., 2014, Dewitte et al., 206@jthet al.,

2007, Geyskenst al., 2008 andsrubliauskien& Dewitte, 2014 This study has translated this theory

into practical methodswhich might be useful forddzo t A O KSIFf 6K AYyGSNBSyiGAz2Yy
unhealthy diets.

Last, the mixed method of current study design is a benefit. Results are analysed quantitatively
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primarily, including a preand posttest questionnaire. Additionally, observations compkamh
quantitative finding, representing a qualitative measure.

The research also has some limitations. First, actual eating behaviour was not measured. The
indicated amount of candy children wanted to consume was used as representativeelk
regulationbehaviour.This was a conscious choice, because this study tried to mimic a setting which
was as close as possible to a real life setting. Getting children out of their classroom to participate to
F2NJ AyadlyoS + GFadsS G Skbénavioy AAHeknativeR AeatiNnglakbizviod K A £ R N.
might be more natural when measured in their own familiar classroom. However, it was feared that
measuring actual eating behaviour in a classroom would be influenced by peers, as the social norm is
known to influence eating behaviouHiggs, 2014)To limit the effect of peers on individual decision
making with regard to subsequent seffgulation behaviourthis variable was measured at the end

of the posttest questionnaire.

Second, the design exposethildren to temptation for a period of one week. Immediately after
exposure, seifegulation was measured, not including possible loergn effects. To strengthen the
findings, it would have been valuable when more time was available to assestetomgffects of
exposure. For instance, to measure whether the same effect would be found on liking, reinforcing
value, selregulatorycompetenceand selfregulation a month after exposure.

Last, the current study included six classes, containing 142 childretal (minus the children that

were excluded from data analysis). Considering that the experiment did not go as intended in every
class, it would be good to have a larger sample size to see whether the same effects are found in a
larger sample adherin instructions.

Future research

Previous esearch has shown promising resulte Ber et al., 2014; Dewitte et al., 2009; Geyskens
et al., 2008; Grubliauskiene & Dewitte, 201B)it these studies were executed in different settings.
Some vere executed in a laboratoryesting (with higher controlDewite et al., 2009; Geyskens et

al., 2008)tested 1 on 1in the canteenGrubliauskiene & Dewitte, 2014) in a classroom setting in
which children had to make (anonymous) individual choi@ks Boer et al., 2014 Compared to
previous studies, the current study took this approach a step further ard td translate it into an
approach suitable for implementatioim a classroom setting'his study might constitute some first
steps towards a useful public health intervention that takes into account the role of exposure in
enhancing selfegulation, andultimately aims to address current obesity epidemic.

At first impression the lack of sefgulation enhancement seems disappointillgcontrast to above
mentioned articles, this study does not find a significant difference in subsequentegalftion
when the response conflict is similar to a prior conflict in a context that stimulatesegglfation.
Also, his study does not support the assumptions from the regulatory depletion model (self
regulation strength model), the hot/cool system theory, theitical level model, learned
industriousiess or adaptatiosevel theory Focusing on the cool characteristics of candy
(consummatory value) did not enhance subsequentagtilation behaviour. Exposing children for a
prolonged period to an actionable (tical level model) food temptation, enabling them to adapt
(learned industriousness or adaptatibevel theory), did not enhance subsequent gselfulation
behaviour as wellOn the other hand, exposure did not induce edgpletion in the second phase as
well, as assumed by the regulatory depletion moddbwever, the increase in selgulation
competence might be an important sign for future exploration of exposure to candy temptation.
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After all,temptation does not harm subsequent sedigulation attemps, but doesseem totrain self
regulationcompetence More insight is needed in the pitfalls of exposure to candy among children in
afield setting. How feasible are methods using exposure to temptation to stimulateesgifation in
afield setting?

When addressing a field setting, many factory may play a role and have to be consi@eragdared

to studies that are able to exert more control (for instance in a lab setting as before mentioned
studies), this study might have faced a more complex envirotirteedeal with.For instance a side

effect of this choice, included that the design allowed children to interact. A field study has to take

into account many factors possibly influencing the exposure, like the social norm that is active in a
classroom.Therefore it can be gestioned how we can implement strategy that is effective in

building selregulation in a setting that has to take into account many factors influencing the
intervention?How can we track and ultimately control factors interferinghwthe method without
AYGSNFSNAYI OKAftRNBYQa ylIGdz2NIf 0SKIFI@GA2dzNK 126 Ol
O2yiNRf 20SN) OKAf RNBYyQad O0SKIFI@A2dzN) 6622 fSaa Oz
prohibitions which might make indging even more exciting)?

Before | addressed the role the social norm amabiguitymight had on the outcomeMy suggestion

for future researchs to consider the social norand the ambiguity of a context that relies on the
notion of situational inappropateness that might be gblay in similar groufbased interventions to
stimulate selregulation. These factors might be important for the success of a method in a
classroom.

For instancemaybe it is possible to use this social norm to stimulate-regifilation. Children seem

to pay attention to their class mates in deciding how they will behave. Therefore, when including an
element addressing the social norm, this might be beneficial for-reglilation attempts. A
suggestion is to implement a rewardinglue. Future researchauld include a certain reward that
makes it worthwhile to complyOne might think of a design closer to a recent study of the Boer et al.
6Hnmno GKFG dzasSa +y FRFELWGSR OSNEA2Y 27F daf&S RSt |
0KNBS F2NJ I S ND-gegultioi vith (Rcedr helvglrd far Miildrefioen Zhdreh
choose to refrain on the short term, they will receive a bigger treat (reward) in the future. In this
sense, they would have a clear aim when rettrig food intake.For the consummatory value this
could include a certain gamer contestwho can perform his sums the best. Creative ideas might
provide a solution for this issue, so they know why they are doing it (next to health rea3ties).
student that performs his or hers sums the best and still has all of his or hers candies, receives a price
Ay (GKS SyR® Ly O2y 0N} ad G2 GKS RStFr& 2F 3ANIGATA
GNBFG tFiSNRO s -oedreivard)Bedzinédal cgitfidatezey Srown. y 2 y

When the norm is then to perform well and to refrain from consumptiotihers might be motivated

to refrain from consumption as well. At the same time, this might tackle the ambiguity about what is
expected as wellThe doservations revealed that for many children it was unclear whether they were
allowed to eat candy, which made them confused. The context is supposed to suggest situational
inappropriateness of candy consumption. However children might need clear instrscto
stimulate to individual decision making with regard to food intake, as social norms are especially
powerful when there is a certain amount of ambigui§ialdini & Trost, n.d.; Higgs, 201R)oviding

clear, shared social eating appropriateness standards guides dmfrayiour and puts less pressure

on individual decision making (De Ridder et al., 2013). Thlenwroviding a clear objective for
children why they should not indulgend creating standards guiding behavipwithout prohibiting
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consumption (e.g. includg a rewarding valueYi2 | @2AR | OQGAQGI A2y 27
phenomenon this might decrease ambiguity, making children less reliant on the social norm in
deciding how to behaveln other words, this might increase the amount of control, without
interfering with their freedom of choice.

Conclusion

When exposing children to candy in a field setting while distracting them from the consummatory
value of candy, or exposing them for a prolonged period of time to enable to opportunity to adapt,
does not emhance nor hurt subsequent sekgulation behaviour. The subsequent intake of candy
does not change after prexposure in a context that discouragie®d intake in children. Exposure to

a temptation does increase both the liking of candy as well as theegpilatory competence. The
increase in liking might trigger a bigger conflict, which in turn might increase the need for the
utilization of seHlregulation strategies to be able to refrain from consumption, training -self
regulatory competence.

This stidy might provide a first step in developing a practical method for enhancingeggifation.

More research is needed to understand this complex pool of factors triggeetfgegulation
behaviourin a field settingDeeper insight imeeded in the pitfls of exposure to temptation when
leaving lab settings and entering the real life. Ways should be fomedeate a context thatontrols
selfregulationwithout interfering withA y R A @ffe@ddmhof chdire and forcing rules on them

Main findings

Pre-exposure to temptation does not enhance nor harm subsequent consumption.

Preexposure to temptation increases liking ifield setting.

Preexposure to temptation trains the selégulatory competence of children between thgesof 9 to 12
years old

Translating preexposure to candy in a practical intervention is a complex process. More understandi
needed in the variety of factsat play in dield setting such as the social norar the ambiguity of a
context that discourages butot prohibits consumption.
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Appendix 1: Social Sciences Ethical Committee consent application
Reducing or using temptation: building selfegulation strategies to enable

children to decrease their unhealthy food consumption

Project team
Dr. Emely de Vet
Froukje Takens

Funding
Wageningen University and Research Centre

Period
September 2014 February 2015 (experiment January 2015)

Background of the project
Childhood obesity is becoming a bigger and bigger problem. The environment plays a role in this

problem, because the easy accessibility of unhealthy, eréegnge lut palatable food in current

environment poses a burden to sefgulation of food intake. The aim of this study is to examine the

NREtS 2F SELIRadaNB (2 G(SYLIWGFdA2y T NI GKk&datiahkfl y £ A YA
candy intake.

The djective
To demonstrate the role of prexposure to candy among-982 yearolds in enhancing subsequent
seltregulation.

Methods

Participants will include children between the age of 9 and 12 year (groep 7 en 8). The experiment
lasts for one week and inales two phases: the first phase will take on for the first four days
(Mondayc¢ Thursday) and the second phase will take place on the fifth day (Friday). Within the first
phase, grades will be assigned to either one of threegeosure conditions. Thedt condition
consists of the placement of a bowl of glass with a lit on the desk of the teacher, which is filled with
candy (Fruitella). The second condition includes the exposure to candy (Fruittella) incorporated in
mathematics. Candy is used as a tmolcalculations. The last condition comprises a control
condition in which no intervention is implemented. In a {est children are requested to fill out a
guestionnaire, including age, weight and height (BMI), liking and reinforcing value.

In the secod phase, eating behaviour is measured. Children are requested to indicate how much
candy they would like to eat. Furthermore they are requested to fill out a questionnaire containing
their hunger, liking, reinforcing value, strictness of parents andrseglflation strategies.

Before starting the experiment, parents (or caregivers) and teachers are informed. Parents receive a
O2@SNJ f SGGSNE 6KAOK O2yilGlAya GKS FAY 2F (KS aidzF

participation. They are alsorequé&sR G2 AYRAOFGS Fftf SNAASa G2 GKS Ol
elaborate description of the content of the experiment, see the protocol in the attachment.
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Conflicts of interest

11

1.2

13

1.4

Is the research funded by an institute other than a university
orthe NWO? no
If yes, mention all funding institutes:

Does any funding institute have influence over the research
process, interpretations of results, or content of publications? no if yes, to SEC
If yes, please explain the influence:

Does any funding institute impose secrecy on publishing
the research results? no
If yes, which institute and for how long?

Is publication restricted to 6 months or more after finishing the
research? no if yes, to SEC
If yes, explain why:

2 Primary data collection
Does the research imply primary data collection on humans? yes
If yes, answer the sub-questions below; if no skip to question 3

2.1 Recruitment of participants

2.1.1.

2.1.2

2.1.3

2.1.4

2.15

Will children less than 16 years of age or vulnerable persons
be involved in the research? yes if yes, to SEC

Describe the participants to be recruited, or the subjects

about whom information will be collected:

Participants will include children between the age of 9 to 12 years old from the fifth or
sixth grade (in Dutch: groep 7 en 8).

Describe the inclusion and exclusion criteria:
Inclusion criteria: being in the fifth or sixth group (in Dutch: groep 7 en 8).
Exclusion criteria: allergy to the cued candy and not having parental permission.

Describe how, by whom and where the participants will be recruited:

Local primary schools (Wageningen and nearby villages like, Rhenen, Renkum,
Bennekom, Randwijk and Heteren) are contacted to ask for their participation in the
study. Schools are emailed and directly visited and meetings are organised where
possible. If the school agrees to participate, parents of children in grade 5 or 6 recieve
an information letter. This information letter will be handed out in paper, but will also
be send to parents via email. The information letters include the aim and the reason
for the experiment. Parents are asked to inform the teacher when they do not agree
with participation or when their child has a certain allergy of diet in conflict with this
research. This is made as easy as possible. A return slip will be included in the letter,
but parents can also object participation via email.

Is permission by a gatekeeper required to get access to the

participants? yes
If yes, describe this consent process:



The head master of the selected primary schools are asked to agree to participation.
Al so parents of children are infor med
they do not agree with participation.

2.2 Consent by the participants

22.1

2.2.2

Will it be necessary for the participants to take part in the
research without their knowledge or consent? No ifyes, to SEC
If yes, explain why?

May the potential vulnerability (e.g. limited knowledge or

dependency on others) of participants affect their

consent? yes if yes, to SEC
If yes, how is the vulnerability mitigated?

Consent goes via the parents. Parents are able to object to participation when they do
not want their child to participate.

2.3 Informed consent

23.1

2.3.2.

2.3.3.

2.3.4.

2.3.5.

2.3.6

Is a paper or electronic consent form used? no

If no, explain the reasons for not doing this:

Participation has little impact of the privacy of children and children are informed at the
start of the study they can drop out any time they want.

Also, the parents are informed about this matter and may object participation by
informing their childés teacher.

If no paper or electronic consent form is used, is there

a protocol for asking oral informed consent? no

If no, explain the reasons for the absence of this protocol:

See above; the parents are informed about the aim and content of the study. They can
object participation.

Are both questions 2.3.1 and 2.3.2 answered no? no ifyes,to SEC
Explain why neither a consent form nor a protocol for asking

oral consent is used:

See above; the parents are informed about the aim and content of the study. They can
object participation.

If an informed consent form is used, does the form cover

all topics mentioned in the format (see attachment)? n/a if no, to SEC
If no, explain which topics are not covered and why and

attach the proposed form.

Are the participants informed of the research goal before

they are asked to give consent? Yes, the parents are informed
If not, then describe the reasons for not mentioning the research goal

before obtaining the consent:

Are the participants informed of the research goal at any

moment? yes if no, to SEC
If yes, explain when and how:

Yes parents are informed prior to the start of the experiment. Also the head master
and teacher will receive an explanation of the aim and content of the research
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2.3.7

beforehand, so they know what is expected from them.

Contact information of the researchers is provided on the cover letter, enabling
parents to mention ambiguities.

If no, explain why not:

Will the participants be informed on the research results? yes ifno, to SEC

If yes, explain when and how:

Parents are informed beforehand. On request, schools will be sent a summary of the
results of this research.

If no, explain why not:

2.4 Security of data

2.4.1.

2.4.2.

2.4.3.

2.4.4.

2.4.5.

2.4.6.

2.4.7.

Are data collected on confidential or sensitive issues? yes if yes, to SEC

If yes, explain how this issue is handled:

Data is confidential. Personal details are not shared with third parties and remain
confidential. The data collected is not sensitive.

Are sensitive or confidential data transported from the field

to a secure place? yes if yes, to SEC

If yes, which security measures are taken during the transport?

After collecting data at primary schools, questionnaires will be put in a box and
transported to a secure place.

Where are the data stored?
At the WUR-account of the researcher. This account is part of an intern password-
protected WUR network.

Are sensitive or confidential data stored in a secure place? yes if no, to SEC
If no, explain why not:

Who has access to the stored data?
The master student and supervisor have access to the stored data.

Are sensitive or confidential data taken out of storage during
the research? no if yes, to SEC
If yes, describe the security measures:

Will the data be destroyed at the end of the research? no

2.4.7.1 Why are the data not destroyed?

According to strict data management protocols, data should be stored for five years
after data collection.

2.4.7.2 How long will the data be stored?
See above; data is stored for five years after data collection.

2.4.7.3. Has the researcher arranged the access to and
management of data after completion of the
research project? yes if no, to SEC
If yes, with whom?
With the supervisor Emely de Vet
If no, why not?
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2.4.8. |If participation is by e-mail, are the e-mail addresses deleted
immediately after the responses are given? n/a
If yes, go to question 3; if no, answer the questions below
2.4.8.1. If no, are the participants asked to participate in
similar future research and are therefore asked permission
that the researchers keep their e-mail addresses?
n/a if no,
to SEC
2.4.8.2.1f no, are the participants for other or no reasons asked
permission that the researchers keep their e-mail addresses?
n/a if yes, to SEC

3. Use of secondary data
Does the research involve the use of secondary data? no

If yes, answer the following sub-questions; if no skip to question 4.

3.1 From which institute(s) or organization(s) will the data be

obtained?
3.2 Are personal or sensitive data analyzed or handled? no
3.3. Is it possible to determine (with near certainty) information
about individuals, organizations or communities from the
obtained dataset(s) or through the linking of datasets? no if yes, to SEC
4. Research risks
Does the research imply physical, psychological/emotional, social, political
legal or any other risks for the participants? no if yes, to SEC

If yes, answer the following sub-questions; if no, skip to question 5.

4.1. If yes, describe these risks:
4.2. Describe what is done to minimize these risks?
4.3. Describe what is done to counterbalance risks which cannot be minimized?

5. Research in unsafe areas
Does the research take place in areas with a more than normal risk of natural

or other disaster? no if yes, to SEC
If yes, answer the following sub-questions:
1.1 Is there a protocol for the protection of the researchers in case
of a dangerous situation? n/a
1.2. Is there a protocol for the protection of local research assistants
in case of a dangerous situation? n/a
1.3. Is there a protocol for the protection of the
participants in case of dangerous situation? n/a
Date:
Signature of researcher: Signature of PhD, AIO or postdoc
supervisor:
Name Name
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WAGENINGEN UNIVERSITY
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Ethical Clearance

To whom it may concern

The following project proposal has been reviewed by the ocial Sciences Ethics
Committee (SEC):

Title: "Reducing or using temptation: building self-regulation strategies to enable
children to decrease their unhealthy food consumption”

Project team: Dr Emely de Vet & Froukje Takens

Funding: Wageningen University and Research Centre

Period: September 2014 — February 2015

Location: Primary schools in Wageningen and Bennekom (Johan Frisoschool,
Prinsenakker, 5t. Alexanderschool and Wilhelminaschoaol)

The Committee has concluded that the proposal deals with ethical issuesina
satisfactory way and that it complies with the Netherlands Code of Conduct for
Scientific Practice.

With kind regards,
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Prof. Dr Marcel Verweij
Chair Social Scdences Ethics Committee
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Appendix 2: Toestemming onderzoek onder leerlingen van groep 7 en 8
Wageningen Universiteiioet een onderzoek naar eetgedrag onder kindem de school van uw kindJiddels
deze brief willen wij u informeren over dit onderzoek.

Doelvan het onderzoek

Elke dag worden kinderen gecooriteerd met allerlei smakelijknaar vaak ongezond eter\ls ouder zult u zich
misschien ook wel eens afvragen hoe u het beste met derieidingen kunt omgaan: al het lekkers verbieden of
kan af en toe snoepen geen kwaad?

Het doel van deze studie is meer inzithkrijgen in manieren hoge kinderenkunnen lerermet deze verleidingen
om te gaan.We onderzoeken of de aanwezigheid vamoep in de klas zonder dat daarvan gegeten wordt, de
aantrekkelijkheid van snoep vermindert

Het onderzoek

Het onderzoek wordt verwerkt in de dagkfig school routine van uw kind(eren) en duurt vijf dagen. We
onderzoeken drie verschillende situaties. reep van uw kind wordt per toeval toegewezen aan één van deze drie
situaties. De eerste situatie houdt in dat er gedurende vier dagen een glazen pot met een deksel met daari
Fruittella snoepjes op het bureau van de juf of meester wordt geplaatst. Dedsvsituatie houdt in dat de kinderen

vier dagen op rij rekensommen maken met behulp van Fruittella snoepjes. In de derde en laatste situatie zal er gé
snoep aanwezig zijn.

Op de eerste en vijfde dag wordt aan de kinderen gevraagd een vragenlijsvidléa. In de vragenlijst worden
vragen gesteld over de aantrekkelijkheid van snoep. Ook wordt op de vijfde dag gemeten hoeveel Apekoppen
kinderen willen eten. Als bedankje voor hun deelname mogen de kinderen kiezen tussen een miniverpakkin
Apekoppen 6 Fruitkick appel.

Allergie en dieet informatie

Is uw kind allergisch of volgt uw kind een speciaal dieet waardoor hij 8 &Sy CNXzA G (St t I Qa
consumeren meld dit dan bij de meester of de juf van uw kir@@p de achterzijde van deze Hrigindt u de
ingrediénten van de producten.

Vrijwillige medewerking en anonimiteit

Medewerking aan het onderzoek is volledig op vrijwillige basis. U of uw kind mag ten alle tijden stoppen met d
deelname. Mocht u besluiten om niet deel te nemen aan hedeyzoek, dan heeft dit geen enkele gevolgen voor u

of voor uw kind(eren). De gegevens van dit onderzoek worden volledig anoniem verwerkt en zullen alleen voor d
onderzoek gebruikt worden. De gegevens worden niet aan derden verstrekt. Als u om welkedegdeok niet wilt

dat uw kind(eren) meewerken, laat dit dan voor .... weten aan de juf of meester van uw kind(eren).

Hoe deelnemen?Mochten wij geen bericht ontvangen dat uw kind niet deel mag nemen, dan gaan we er
stilzwijgend vanuit dat u geen bezwarleeft en dat uw kind mee mag werken.

Vragen?Heeft u vragen of opmerkingen betreft dit onderzoek, dan kunt u hiervoor terecht bij

Froukje Takens (uitvoerend onderzoeker) Dr. Emely de Vet (hoofdonderzoeker)
froukje.takens@vur.nl emely.devet@wur.nl
0621626660 0317486146

Met vriendelijke groetn,
Froukje Taken&Emely de Vet



http://www.wageningenur.nl/nl.htm
http://3.bp.blogspot.com/-Tl3jV_swOCA/UnaZSkb09JI/AAAAAAAAMkw/xskFKGixFMc/s1600/Apefeest+dropjes.JPG
mailto:froukje.takens@wur.nl
mailto:emely.devet@wur.nl

Fruittella

Fruittella bevat natuurlijke kleduren smaakstoffen
en bevat fruitsap.

Ingrediénten: glucosestroop, suiker, geheel
gehard kokosvet, vruchtensappen (aardbei,
sinaasappel, citroen) (3%), voedingszuur
(citroenzuur),  gelatine,  bevochtigingsmiddel

63t 20OSNRE O
(arabische gom), paprikaextract,
(zwate wortel, vlierbes), dextrine, wortelextract.

Apekoppen

Apekoppen bevatten natuurlijke kleuren
smaakstoffen en zijn vrij van dierlijke gelatine.
Kan sporen van melk bevatten.

Ingrediénten: Glucosefructosestroop, suiker,

gemodificeerd zetmeel, zoethout (2,5%),
melasse, geleermiddel  (johannesbreod
pitmeel, xanthan), salmiakzout,

gehydrolyseerd erwtenproteine, voedingszuur

(citroenzuur), vlierbessapconcentraat,
natuurlijk  aroma, karamelsuikerstroop,
natuurlijke aromastof, fnit- en

plantenconcentraten (gardenia, sinaasappel,
passievrucht, mango), keukenzout,
glansmiddel (bijenwas wit).

.-..ix.-..
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Fruitkick Appel

FruitKick is een bron van voedingsvezels en is
bovendien rijk aan calcium, ijzer en vitamine
B6. Bevat Tarwe, gluten, sojagesam. Kan
sporen bevatten van ei en melk.

Ingrediénten Havermeel 39,6%, fruitvulling
36,7% (glucos&uctosestroop, appelpuree
11,2%, bevochtigingsmiddel (glycerol),

rozijnen 2,9%, suiker, gedroogde appel 1,4%,
verdikkingsmiddel (gemodificeerd zetmeel)
geleermiddel (pectine), kaneel,
zuurteregelaars (calciumcitraten,
trinatriumcitraat), voedingszuren (appelzuur,
citroenzuur), appelaroma), suiker,
plantaardige olie, glucosestroop, sesamzaad,
calciumcarbonaat, zout, specerijen, aroma's
(appelaroma, natudijk vanillearoma),
rijsmiddel  (ammoniumwaterstofcarbonaat),
emulgator (sojalecithine), ijzer, vitamine B6,
tarwebloem.




Appendix 3: Extensive Protocol

Objective
The objective is to demonstrate the role of pegposure to candyamong 912 years olds in
enhancing subsequent salbntrol.

Method

Participants

For this research local primary schools are contacted to recruit participants. From schools willing to
participate, the fifth and sixth grade are invited to participate to¢ titudy. Thus, participants consist

of children from the fifth and sixth grade (in Dutch: groep zeven en acht), aged between nine and
twelve years old. Each condition would ideally contain two grades or otherwise one big one. Both
girls and boys are incled. The fifth and sixth grades are equally distributed over the conditions to
minimize differences in age.

Design

The study comprises a Randomized Controlled Trial (RCT). Classes are regarded clusters of
participants where treatment is randomly assigneddasses. The study included two phases and
two data collection waves. The first phase contains aegqeosure phase with three pmexposure
conditions. Prior to exposure, a ptest will be conducted. This represents the first data collection
wave. At tre fifth day, post exposure, a questionnaire will be conducted, including food intake,
representing the second data collection wave. The design of the study is quasi experimental, because
the conditions are not completely randomized; on the level of whidsses, a treatment is assigned.
Thus, not each individual participant was randomly assigned to a certain treatment. Rather, the
whole group is assigned to the same condition, regarding each child in that group as a single unit and
participant.

Procedure

Preparation

Prior to the start of this experiment, the consent of the Social Sciences Ethical Committee will be
acquired. After recruitment of schools and participants, conditions are randomly assigned to
participating groups. The first of January, appoiants are scheduled with teachers. They receive an
explanation of what to expect specific for the condition their group receives. Also cover letters for
parents and caregivers are brought to this appointment. This cover letter enables parents and
caregives forgo patrticipation (see appendix 2). Parents will receive a letter in paper including a
NEBGdzZNy af ALl gKAOK (GKS& Oly KIFIYyR (G2 GKSANI OKAfR
enabling them to object to participation. The content of tleéter includes the background, aim and

content of the study. They are informed that the information obtained from the children is handled
GAGK OFNBZ LINRPGISOGAYT OKAftRNBYQa LINAGDEFO&d t | NByI
their child hasa certain allergy which is in conflict with the study. For this reason, a list of ingredients

is provided at the backside of the letter. By informing parents via a paper letter and email, objecting

is made as easy as possible. The researcher keeps frioi names of children not having consent

to participate. A final list is made a day after the date mentioned in the letter till when parents can

object.



Questionnaires are coded to be able to distinguish between differentegpmdsure phases.
Questionndres that are filled out by students in the normative condition receive the code NOR,
guestionnaires that are filled out by students in the consummatory value condition are marked with
the code SUM and questionnaires filled out by students in the contradiition are marked CON.

Baseline

The experiment is scheduled in the second and third week of January. Three groups will participate in

the second week and three groups will participate in the third week. At the first day of the
experiment, questionnaés are requested to be filled out to determine name, age, gender, weight

and height (via subjective assessment and an indication of the body size, see attachmentest pre
guestionnaire), and the reinforcing value arkdrg of the candy in a-point Likert scale ranging from

WK St S Ydinietfzo iK¥wieét et nieteen beetiegK SStf SNHQ 64SS GGl OKYSyYy GO«
includes the amount of work a child is willing to obtain for the cued candy and the liking represents

the pleasure derived froreating.

Pre-exposure phase
The first four days participants are exposed to one of the three conditions. Children are either
FdaA3dySR G2 | Wy2N¥YFGAGS YIyALdzZ I GA2Yy QY | woO2yad

The first condition involves continus preexposure during four days in which a bowl of candy is
placed at the desk of the teacher. Before the jpgposure phase, the bowl is weighted. After the
fourth day, the bowl of candy is removed from classroom.

The second condition involves repeatexposure by incorporating mathematics using candy as a tool

in the current daily activities. In this condition every child receives their own bowl of candy. On this
bowl they are requested to write their names on and informed that they should use the bamle

and candy for all four days. The sums include proportions, percentages and fractures based on the
curriculum that dictates that children should be familiar with these concepts in the fifth and sixth
grade (in Dutch: groep 7 en 8). Before the starthaf experiment, teachers are consulted whether

the sums fit the level of the students. When needed, adjustments are made.
ForbothpreSE LR 8dzNB O2yRAGA2ya | LIWLX ASaE (KIG GKS Ol yRe
supposed to eat the candy. K guestioned whether this presence while suggesting consumption is
not appropriate will reduce the appeal of the candy.

The third and last condition includes the control. This condition does not involve an intervention.

At the first day of the first paise, the researcher introduces the study to the teacher and the
participants. The teacher receives an instruction about the how to handle the study in the coming
RIFeda 0aSS |GGl OKYSylG 2F WR20SyuSyAyalNHzBéer SQU o
FGaGr OKYSY(d 2F WESSNIAYISYAyailaNdzOGASQo FyR |ajisSR
liking and reinforcing value (see attachment of jest questionnaire).

The next days the researcher was not present during exposure, she merelyuicdss the content of

the exposure condition at the start of the research.

For each condition applies that children are able to stop whenever they want. For each condition, the
collected data is handled with care. Questionnaires are transported immegliatir collection and

not viewed by other people than the researcher.

~Xi~



Second phase and posést

The second phase is initiated on the fifth day. The researcher returns to the school and conducts a
guestionnaire. This test occurs at the same locatiothadirst phase, as the class room is familiar to
participants. The questionnaire includes, name, age, liking, reinforcing value, the strictness of parents
with regardto candy consumption (point Likert scale), and an adapted version of the THESQ
determining selfcontrol strategies (see attachment pestst questionnaire). The bowls of remained
candy (consummatory value) is retrieved by the researcher and the bowl of candy (normative) is
weighted.

As a measure for eating behaviour, children are askaddicate how much candy they would like to
SIrd Fd GKS SyR 2F GKS 1jdzSadA2yylFANS® ¢KAA YSI adz
children have to indicate how many Apekoppen they would like to eat.

In the end children may choose betweenraal bag of Apekoppen or a healthier alternative to not
impose candy on them.

After data collection, data is stored for (at least) five years, following strict data management
protocols.
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Appendix 3.1 : guidelines consummatory value condition
During letures of mathematic, candy is used to exercise with fractions. According to the Dutch
curriculum for primary schools, children from the fifth and sixth grade (Dutch: groep 7 en 8) should
be able to understand equality of fractures e.g. %=and should b able to simplify these fractures
e.9.%s=1%s. They should also be familiar with proportions, like 1 to 3, 2 of 5 or 3 euro per portion
and weight or contents, percentages and converting these percentages to fractures and proportions.

Tablel: Curriculum mathematicsWA Yy K2 dzZRSy Sy
bij de kerndoelen van 2006 (tutgekenenwiskunde 2011)

= groep 7 en 8

als groep 5/6 +

Taal voor het uitdrukken of benoemen van:

gelijkheid van breuken

(bijv. *1s = %15, 1713 ="13)
vereenvoudigen van breuken

(bijv. %5 = 1 %z)

vaste oplossingsschema's bij cijferen
Zzowel bi] het kolomsgewijs rekenen als
het cijfferen met decimale getallen

verhoudingen

(bijv. 1 op 3; 2 van de 5; € 3 per pak)
verhoudingen in allerlei contexten

(bijv. taal voor prijs: euro per stuk, eura
per eenheid van lengte, gewicht of in-
houd; snelheid: tijd-afstand; schaal; be-
lasting: BTW)

verhoudingen vergelijken

(bijv. is 3 op 5 méér dan 10 op 167)
percentages

(bijv. procent (per honderd) in verschei-
dene contexten zoals: rente, korting,
winst)

het onderling omzetten van verhoudin-
gen, procenten en breuken

het onderling omzetien van breuken,
procenten en kommagetallen

berekeningen met maten
(bijv. het "omzetten” van km in meters)

~ Xiii ~
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Appendix 3.2: Docenteninstructie

Appendix 3.2.1. docenteninstructie - snoeppot

Deze week wordt er bij de leerlingen onderzocht hoe zij er mee omgaan als zij geconfronteerd
worden met snoepWe willen zien of de aanwezigheid van snoep de aantrekkingskracht ervan
verminderd. Het wordt onderzocht of de aanwezigheid van snoep wanneeiez&an mogen eten,
kinderen kan leren met verleidingen om te gaan.

Van maandag tot en met donderdag zal er een pot snoep op de tafel van u als docent staan. Deze
pot is van glagwaardoor de kinderen de snoepjes wel kunnen zien heeft een deksel, at
suggereert dat consumptie hiervan niet gepast is.

Aan het begin van de proefperiode zal de onderzoeker uitleggen dat de snoepjes niet voor nu zijn,
maar voor vrijdag. Ook worden er dan op papier een paar vragen gesteld aan de kinderen met
betrekking bt hun naam, leeftijd, BMI en hoe lekker ze sneep dan met name Fruittellavinden.

Mochten de leerlingen tijdens de resterende dagen nogmaals vragen naar de snoeppot, dan kunt u

RAG yds22NR KSNKIfSYyY aRST S Tajriey veyddé 3vi | @ 2K2NS Ty(idzsR
kinderen niet te verbieden van de snoepjes te eten en ook niet uit u zelf te vertellen wat de
bedoeling is. U kunt de kinderen gewoon hun gang laten gaan en hoeft slechts te reageren als ze uit

zich zelf wat vragen.

Als ze dugoch een snoepje pakken, maakt dit niet uit. Geef hier geenrsemaar op en laat het
Zijdeling voorbij gaanVoor en na de vier dagen waarin de snoeppot aanwezig, zal deze gewogen
worden om te bepalen hoeveel snoep er toch van is gegeten.

Het is dus blangrijk dat u neutraal blijft met betrekking tot het snoep. Probeer de indruk te
vermijden dat snoepen of nietnoepen positief of negatief is.

Op vrijdag komt de onderzoeker teruBe pot met snoep en lijst voor opmerkingen wordt weer
opgehaald door denderzoeker. Aan &l leerlingen wordt op vrijdag gevraagd of zij een vragenlijst
willen invullen. Aanvullend op de vorige vragenlijst, zal de vragenlijst aangevuld zijn met vragen naar
strategieén om met snoep om te gaan en consumptie te beperken.
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Opmerkingen
Valt u iets op tijdens het experiment? Hier kunt u eventuele opmerkingen noteren.

Denk bijvoorbeeld aan situaties waarin kinderen meer geneigd zijn toch te snoepen of juist als het de
leerlingen helemaal niet lijkt af te leiden. Alles wat in u apkenag u opschrijven.



Appendix 3.2.2. Docenteninstrucie 7OOAEAT AT 1 AO O1T 1 AP&

Deze week wordt er bij de leerlingen onderzocht hoe zipee omgaan als zij geconfronteerd
worden met snoep. We willen zien of de aanwezigheid van snoep de aantrekkingskracht ervan
verminderd. Het wordt onderzocht of de aanwezigheid van snoep wanneer ze hier van mogen eten,
kinderen kan leren met verleidingen am gaan.

+Fy YIFYRF3 G2 Sy YSG R2YyRSNRI3I g2NRG dz ISONI | =
uw les. De lessen zullen op de Maandag van de proefperiode worden geintroduceerd door de
onderzoeker. Hierin zal naar voren komen dat de snoepje®m mee te rekenen (impliciet dus niet

om van te snoepen) en dat ze hele week hun eigen bakje hiervoor krijgen en gebruiken. Tevens
worden er op papier een paar vragen aan de leerlingen gesteld met betrekking tot hun naam,
leeftijd, gewicht, lengte ende lekker ze snoepen dan met name Fruittellavinden.

+Fy RAYyaRF3 G204 Sy YSi R2yRSNRIFI3I KSNKIFfd dz RS
antwoordbladen voor leerlingen voor tijdens het rekenen. Mochten de kinderen meer ruimte nodig
hebbenvoor de sommen, dan kunt u ze wat kladpapier erbij geven.

U krijgt zelf de vrijheid om de sommen uit te voeren naar uw eigen inzicht. U bent vrij naar eigen
inzicht de sommen aan te passen, zelf iets erbij te verzinnen of bepaalde gedeeltes van de
antwoordbladen maar te gebruiken, zolang het contact met het srmmquler hiervan te eten maar
centraal blijft staan. Ook kunt u de vragen centraal per vraag doornemen of de kinderen op hun
eigen tempo de vragen laten maken. Hier mag u zelf over bepalen.

De tijd die staat voor het behandelen van de sommetjes met tefigitis 1530 minuten. Dit is een
richttijd, en hoeft u zeker niet te zien als een verplichting. Als dit niet haalbaar is, is dit geen
probleem en mag u korter of langer aan het rekenen spenderen. Achteraf mag u dit aangeven op het
bijgevoegde formulierar opmerkingen.

Er is echter één ding wat ik u wel wil vragen strikt aan te houden. Het is belangrijk dat u de les elke
dag ongeveer op hetzelfde tijdstip geeft, bijvoorbeeld elke dag na de ochtendpauze. Wanneer de
kinderen later op de dag bijvoorbeelder vermoeid zijn, kan dit invioed hebben op de mate waarin

Zij zich in kunnen houden omtrent het snoep.

Mochten de leerlingen tijdens deze resterende dagen vragen naar de snoepjes, dan kunt u herhalen
dat de snoepjes zijn om mee te rekenen. U hoeft derllegen dus niet te verbieden, doch
aanmoedigen, van de snoepjes te eten. U kunt de kinderen gewoon hun gang laten gaan als ze gaan
shoepen en hoeft alleen te reageren als ze uit zich zelf wat vragen. Als ze dus toch een snoepje
pakken, maakt dit niet ti Geef hier geen commentaar op en laat het zijdelinks voorbij gaan. Het is
dus belangrijk dat u neutraal blijft met betrekking tot het snoep. Probeer de indruk te vermijden dat
shoepen of niesnoepen positief of negatief is.

Ook is het belangrijk dat deerlingen de hele week hetzelfde bakje met snoepjes gebruiken. Op
YIFYyRF3I {NA23ISy 1S SSy 61128 YSG wn CNMzZAGGStEEQ
resterende dagen gebruiken en wordt bewaard in hun eigen lade. Als ze snoepen, krijgéénze

nieuwe snoepjes. Hierdoor kan aan het einde geteld worden hoeveel snoepjes de leerlingen hebben
gegeten in de afgelopen dagen. Als ze dus toch snoepen, zit dit in de weg van het uitvoeren van de
sommetjes. Mocht u zien dat een leerlingen snoep uitaads anders bakje pakt, dan kunt u deze
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leerling er wel op aanspreken dat dit niet de bedoeling is. Ze gebruiken hun eigen bakje de hele week

lang.

hL GNA2RI3I 12YG RS 2yRSNI2S1SN) GSNHAd 55 611284
onderzoeke.

De leerlingen wordt op vrijdag gevraagd of zij een vragenlijst willen invullen. Aanvullend op de vorige

vragenlijst, zal de vragenlijst aangevuld zijn met vragen naar strategieén om met snoep om te gaan
en consumptie te beperken.
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Opmerkingen
Valt u iets op tijdens het experiment? Hier kunt u eventuele opmerkingen noteren.

Denk bijvoorbeeld aan situaties waarin kinderen meer of juist minder geneigd zijn toch te snoepen of
hoe lang u bezig bent geweest met de sommetjes. Alles wat in u opkomt mag u opschrijven.

Maandag:
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Antwoordformulier - Maandag

We gaan vandaag rekenen met verhoudingen. Dit doen we niet zomaar! We gaan het
rekenen wat leuker maken door hulpmiddelen te gebruiken om de sommen te ma&en.
krijgt hiervoor een bakje me200C NHzA G G St f I Q& @

[ SG 2LH 581 S FNHAGISE I Qa ISoNHzAl 285 RS KSt S
de sommetjes kan blijven maken!

Opwarmertjes
Je hebt nu 20 snoepjes voor je liggen. Met dit gedachten, maakyeldende sommetjes...

Leg in een verhouding vdnop de 10 het goede aantal snoepjes voor je op tafel.
Van de 20 snoepjes is dit:

Leg in een verhouding vdnopde 1Q het goede aantal snoepjes voor je op tafel.
Van de 20 snoepjes is dit:

Leg in een verhouding vahop de 10 het goede aantal snoepjes voor je op tafel.
Van de 20 snoepjes is dit:

Leg in een verhouding vdnop de 5 het goede aantal snoepjes voor je op tafel.
Van de 20 snoepjes is dit:

Leg in een verhouding vahop de 5het goede aantal snoepjes voor je op tafel.
Van de 20 snoepjes is dit:

Legin een verhouding vaa op de 5 het goede aantal snoepjes voor je op tafel.
Van de 20 snoepjes is dit:

Leg in een verhouding véhop de 4 het goede aantal snoepjesmoje op tafel.
Van de 20 snoepjes is dit:
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NAAR DE DIiERENTUIN?

Bezoekje aan de dierentuin

1. Sarah is in de dierentuin. In één van de hokken
zitten 20 Apen die net gevoerd worden door een
verzorger. Na het voeren heeft de verzorger alleen p
ongeluk het hok niet goed afgesloten. De apen luste
wel meer eten, waardoor ze proberen te ontsnappe
Hierdoor lukt hetl op de 4apen te ontsnappen. Als er
in totaal 20 apen zijn, hoeveel apen zijn er dan
ontsnapt?!

Leg het goede aantal apen voor je op tafel.

2.Als Sarah doorloopt, ziet ze de giraffes staan. Naast
de oude giraffesziet ze ook 5 baby giraffes. Als er 10
moedergiraffes in het hok staan, hoeveel van deze
moedergiraffes heeft dan 1 baby giraffe gekregen?

Leg het goede aantal moeder giraffes voor je op tafel.

lopde........ moeder giraffes

3. Na als dat rond lopemeeft Sarah honger gekregen. In een van de
restaurants gaat ze een broodje halen. 10 broodjes kosten samen 15
euro. Dat vindt Sarah wel erg veel. Ze neemt 2 broodjes. Hoeveel
euro moet Sarah betalen?

Leg het goede aantal euro voor je op tafel.

....................................... Euro
Toppunt
1. Leg 6 op de 10 snoepjes neer op tafel. Dit zijn in totaal ............... snoepjes.
2. Vande ............... snoepjes die nu over zijn, mag je 1 op de 3 shoepjes op tafel

laten liggen, de rest van je terug in het bakje doen.

3. Hoeveel snoepjes hou je OVer? ....ccooveevivieiiiiiii e snoepjes





































































