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Abstract

This dissertationinvestigateseating situations and their relationship dietary
behavios, particularlymeat consumptianMeat consumptiomaschosen as an exampi a
dietary behaviom the context of a dual crisis bfiman and planetary healtfheresearch is
presentedh aconceptual articléollowed bytwo empiricalarticles Theconceptual articléays
the theoretical groundwotfior the empiricalstudiesby addressindsey challenges research
on (eating) situations elaboratinga novel approachfor defining conceptualizing and
measuringeating situationsThe first empirical Hicle describesthe most commoneating
situationsduring meals andexamineshow often individuals eat inthe same situation@.e.,
situational stability)The secon@mpirical aticle specificallyexplores the relationshipetween
eating situationandmeat consumptian

Thekey insights andindings presented in this dissertation can be summaiizidly
as follows First, the conceptual articlelaboratesa comprehensive approadbr researching
eating situations. Based arsynthess of previousefforts to define concepts in this field, the
definitionthatl propo® defineseatingsituationsascomprisef combinations ofarious cues
within multiple dimensionsHere | make the case foresearch tdnclude both situational
dimensionghat areexternal to the individual (e.g., location) aimtkernal (e.g.affect)and to
confine itsfocusto concrete, briefand dynamic dimensionather than more abstratinger
term and statidimensionsTo identify the dimensionthat make ugatingsituations, draw
on and refinghe taxonomydeveloped byBisogni et al.(2007) Applying thistaxonomy the
first empirical aticle findsthatthe most commonrbakfast situationsomprisecombinatiors
of the dimensionsisociab, faffec, andfhungen, whereadunchand dinner situationare
characterized by varying combinations of the dimensisosiab, fiaffectd, and(concurrent)
fAactivityo. While indicating a moderately high level of situational stability regardlesthef
meal typethe findings shovezonsiderable variatioamongparticipantsThe second empirical
article finds that meat consumptioms associated with multiplesituational dimensions
specificallyrevealingthat meat consumptiors more likelyif individuals eaimealsin situations
when theyarehungry, together with others, and at noon or in the eveiiimg.associatiois
shown to belriven bysituational rather than individual differencesiggestingfor example,
that meatis more likely to be eaten when individuase hungry regardless of their typical
hunger levels.

In addition to providing a coherent definition and conceptualization of (eating)

situations suitable for future research, this dissertation contributes specifically to our
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understanding of eating situations and their relationship to dietary behavsageralways.

Key contributions includentrodudng and applyinga novel approacHior researching this
importantrelationshipby combinng ataxonomybasedneasurement of eating situations with

a diary studyBy focusing on multiple dimensions simultaneously, this approach provides a
holistic perspective on situations. Adurthercontribution to research, | develomaw index

to measure situational stabilitiBy applyingthis approactio the case of meat consumption
demonstrate thenfluences of eatingituationson a behaviorhighly relevant to human and
planetary healthThese theoretical and empirical insigh@ve significant implications for
behaviorinterventionresearch, potentialipcreasingts effectivenese promotinghealthy and

environmentallysustainable diets

Keywords: eating situations, dietary behavior, meat consumptligts, health, sustainability,
cues, time, locationhunger, social, activity, affect, cluster analysis, multilevel logistic

modeling
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Glossary

Term

Definition

Cues

(Situationa)

Characteristis

Clas®s

(Situationa)

Dimensiors

Level
(of situational

dimension)

Xl

Cues are the stimulnat comprisea si t uati on, suc
Abei ng wowhbn ebtingCaeesadrs be grouped into differel
situational dimensionske il ocati ono or MAsoci
the cues fAat hoonfeadt, an arte stthaeu roaf
situational di mension Al ocatio

Synonymin this dissertationfeature(mainly used in Article I1)

(Situational) baracteristics describe the qualities of a situationway
similar to how we can describa person interms of their traitsFor
example, bar acteristics such as ¢
psychological meaning of cu@s a situation Situational characteristic
are inherently subjectivas theyd e pend on an i nd

cognitive processing of cues

Situations can be grouped into abstd@ssedasedn similar cues (e.g
all situations that occur at home)samilar profiles of characteristics (e.(

all situations that are perceived as conflictual).

Situationald me nsi ons s uantf sacsc ifiaddeosaeths
factors that comprise situations with each dimensionencompassin(
mul tiple cues. For exampl e, offal
situationand encompasses all related ¢giesich as fiat
of fijodediat a restauranto.

fiLevelo denote the degreeof abstraction, duratigrand dynamicityof a
situationaldimensionon a continuum fromlow (concrete, brief, an
dynamic) to high (abstract, lorigrm, andstable).For examplefi s 0 «
setti ng-evelidsmensionWlbevr eas fAdensity
higherlevel dimension.Note that the level ofa dimensioncannot be
determined exactly but ibestunderstood as a guiding principileat
makes it possible to compare differenoncepts



Situation

Taxonomy

Type
(of situational

dimension)

Variation at
betweenperson

level

Variation at
within-person

level

Situations are conceptualized as comprised of combirsatibmarious
cueswithin multiple dimensions. For example, the situation of writ|
this dissertation i n(rdmutbeesituationa
di mension Al ocationo), Aal onec
sett,amgo)iworak iagpg opo (from t he

Aactivityo).

In this dissertation, taxonomies of dimensions are explored as syste
classifying and describingituations (Berge & Raad, 1999)In this
dissertation, | apply théaxonomyof Bisogni et al. (2007) to identif

situational dimensions relevant for eatsityations.

fAiTypeo refers to whethea situationaldimensionis internal or external
ie,withihor outsi de an i nadffeadi dusalar

dimensionwhereasi| ocati ono i s external

In this dissertation, betwegyerson variation refers to association
between eating situations and meat consumption that is dodivalual
differences. For example, an individual might be more likely to eat |
when they typically eat with others, regardless of whether other

present during apecific meal.

In this dissertation, withiperson variation refers to an associat
between eating situations and meat consumption that is due to situi
differencesFor example, an individual might be more likely to eat n
when eating with others during a specific meal as compared to

eating alongregardless of whether they typically eat with others.
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Introduction

As we know intuitively and from researclitusitions havea profound impact on outietary
behavios. Depending on the situatipwe maybe more or less likely tohoose tceat ahealthy
meal or indulge in fadbod (Tyrrell et al., 2017)limit our food intake oeatbeyond our hunger
level (Higgs & Ruddock, 2020Q)or buy highcaloiie snacks or opt fofreshfruit (Larson et al.,
2017) Despite the impacs on what and how we eaating situationfiave not been extensively
studied leavingsubstantial gaps in our theoretical and empirical understaodihg relationship
between eating situations addetary behaviorsThis dissertatioraimsto bridge these gaps by
developingan approach tonvestigateeating situationsindapplying this approach texplare the
relationship betweeanating situatiosandp e o pdoresudrgptiorof meat Meat consumption was
selectedas an examplef a specific dietary behavior with important ramifications fealth and
theenvironment

This introductory chaptesets the stag®r the dissertatiotvy providing a rationale foits
focuson dietary behaviorand discussing the importance of eating situatibnslaborate orthe
ways in whichdietary behavioraffecthealth andheenvironmentfocusingon meat consumption
in particularasamajor driver ofproblemsn both areasrThis section concluddbat gaining a better
understanding of dietary behaviors and how to change them is cfaciatitigating these
environmental and health issud@$ie next sectiomeviewsprevious approaches to understagd
dietary behavigrhighlighting howthe impacts of eating situatiohave often been overlookéu
prior researchwhich has tended tfocus nore on thesociopsychological factorselated to such
behavior | arguethat situational factorgleserve closer examinatiomaking the casthata clear
understanding of ttse factorsand their impactss integralto acomprehensiveinderstandingf
dietary behaviorsFinally, | outline the research aims ancbntributionsof this dissertatiorand
providean overview ofts structure.

Dietary Behaviors and their Impacts on Health and the Environment

My rationale forfocusng on dietary behaviarin this dissertation relates the significant
dual impacs$ of such behaviorsn health and the environmeninhealthy dietary behaviorsot
only leadto a spectrum of health issues, including cardiovascular diseasgbesity but also
negatively impact the environmemtxacerbatingproblemssuch as greenhouse gas emissions and
deforestatior{Tilman & Clark, 2014)

1 Throughout this dissertation | useh e p r o n o u n thé wotk as aowhajesvitcking tofwe 6 i n t he
context of theempirical articles. However, it importantto acknowledgehat the research presented here is the
result of collaboration betweenyselfand colleagues.



Unhealthy diets are the leading cawudepoor healthworldwide (Mozaffarian, 2016)In
recent decades, there has been a shift towards unhedigteeAmong the reasons for thagift is
that rtion sizes have increasédiliberti et al., 2004; Duffey & Popkin, 2011; Popkin & Duffey,
2010; Wansink et al., 2009)ighly processed foodmd fast foodhave becomenuchmore widely
available(Lauria et al., 2021; Moosburger et al., 2020; Rauber et al., 2018; Vandevijvere et al.,
2019) anddietary diversity has decreas@terger et al., 2021hese changdsave been linked to
a rise in chronic nowommunicable diseases, including obesity, cancer, and heart di8éstsa
et al., 2019; Lane et al., 2021; Rauber et al., 2018; Zlatevska et al., B\Mel) thesenegative
associations, it isnportant toexaminethe specific dietary behaviors thadsehealth risks

Meat consumptiostands out aa particularly impactful dietary behavidihile meatis an
importantsource omutrientslike protein, iron, zinc, and vitamin B1®/ottet et al., 2017; World
Cancer Research Fund & American Institute for Cancer Research, #80R)erconsumptiors
associateavith multiple adverse healthisks Theseincludean increasedisk of developing non
communicable diseases such as cardiovascular disease (e.g., hypertension or heart disease),
diabetes mellitus, and certain types of can@uwuvard et al., 2015; Fardet & Boirie, 2014;
Mozaffarian, 2016; Neuenschwander et al., 20Many of theseadverse healthisks can be
attributed to high levels of saturated fat, cholesterol pgimerharmful substancdkat are primarily
found in red and processed m@atorld Cancer Research Fund & American Institute for Cancer
Research, 200 gndhave been associated withianreasedisk of mortality (Mozaffarian, 2016)
Furthermorethe health implications of meat consumption are compoubgéte widespread use
of antibiotics inmeatproduction which has been linked to themergencef antibioticresistant
bacteria, presenting a growing public health con¢&longer et al., 2021)

The overconsumption of meat is especially prevalemanyhigh-income countriesvhere
meat consumption often exceedsommended intake levéRarlasca & Qaim, 2022n Germany
for exampleaverage annual meat consumption per person is @B@.kg, greatly exceedinthe
recommendednnualintake of 15.631.2 kg per perso(DGE, 2014) This pattern is even more
pronounced in Australiand the USA, whereaverageannualmeatconsumptionper persons
approximatelyl21.5 kg and 128.6 kgespectively(FAO, 2024) Again these figurefar exceed the
recommendechtakeproposed by national dietary guidelinegshese countriesvhich are23.7 kg
percapitaperyearfor Australia and38.3 kgfor the USA(National Health and Medical Research
Council, 2013; U.S. Department of Agriculture and U.S. Department of Health and Human
Services, 2020)While reducing meat consumption inigh-income countriesis crucial for
mitigating adverse health effects and promoting better health outctimeedisparities between

recommended and actual levels of meat consumption highlight the need for a greater understanding



of influences ordietary behavioas a basis famore effective efforts tohangenarmful patterns of
consumption.

My motivationfor centemg this dissertatioon dietary behaviorsindparticularlyon meat
consumptionalsostems fromthear environmental impast From agricultural production to food
waste management, dietary behavibasye consequences ftite entirefood systemwhich has
been identified as one of the main drivers behind environmental preéSarapbell et al., 2017;
Conijn et al., 2018; Ivanovich et al., 202Bhese pressures dae-reaching, affecting applanetary
boundariegSteffen et al., 2015As a major driver of climate changey example, the food system
contributes to a third of global greenhouse gas emis@inggpa et al., 2021 Agriculturecurrently
occupies about 4@0perceno f t he Ear t h(Gasnpbelieetal., 2047 Tilman & &larld
2014) with the environmental consequences of current farming methods and land use including
devastatingeffects onbiodiversity The food systems alsothe largest user of fresh water
exacerbatingvater scarcity in many regioi€ampbell et al., 2017)

Meat productionis an especiallysignificant contributor to theseegative impacten the
environmentalone accountindor roughly half of all emissions from foodystemgNiles et al.,
2018; OECD/FAO, 2021 Meat production ialsoassociated withighresource demandas terms
of water(Ran et al., 2017)and use(Poore & Nemecek, 2018and fertilizer(Liu et al., 2016)
These highresourcedemands make meat consumptioicemtral target for strategies aimed at
reducing environmental impacts.

With growing acknowledgement dhe link between dietary behaviors and the dual
challenges of health arehvironmental sustainabilityherehas emerged growing consensus on
the need for dargescaleshift towards healtier and more environmentdy sustainable diery
behavior(Bodirsky et al., 2020; Creutzig et al., 2018; Niles et al., 20A§)rime exampleof the
variousdiets proposed as sustainable alternatives to current trerids Rlanetary Health Diet
(Willett et al., 2019) This diet prioritizes plantbased foodgfruits, vegetables, whole grains,
legumes, and nutsombined with much more moderatensumption of animébased food¢fish,
poultry, and dairy productsandgreatly reducedntake of red meatsugar andhighly processed
foods To balance health benefits with environmental sustainaliiieydietproposes maximum
annual meat consumption 0f15.65 kg per person(Koch et al., 2019; Willett et al., 2019)
Implementingthe Planetary Health Dietould thusrequirea significant shift in dietary behavgr
mainly in highincome countriegParlasca & Qaim, 2022; Willett et al., 2019)mulation studies
have shown thisvould entailwidespread changemt just on the part of small groygmit across
the populatior(Eker et al., 2019)n Germanyfor example morethanhalf the populatiorwould
need tochangetheir diets (Koch et al., 2019)including substantidy redueng their meat

consumption To meet the recommendations of the Planetary Health Gmtnmanconsumers
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would need to shift from eating meat on a daily basis to a much more motlecatencyof
approximatelyonce aweek.In order toachievethis dietary shift, a betterunderstanthg of the
factorsthat influencedietary behaviors needed

Understanding Dietary Behaviors

Dietary behaviors are shaped by a multitude of fag¢tinevance et al., 2021; Dunton, 2018;
Stok et al., 2017)Traditionally, research hapredominantlyfocused orthe influence ofsocic
psychdogicalfactorslike age, gender, attitudesndmotives foreating(Kemper et al., 2023; Koch
et al., 2021; Pfeiler & Egloff, 2020; Sych et al., 2019; Verain, Bouwman, et al.,.202@}able
aspect of this research has beestrongreliance on intentions asmoxy for actualbehavior
However, othestudieshave shown thaintentionsarea poor predictor of actual behavifivebb
& Sheeran, 2006¥iven thisdiscrepancycurrentresearcls estimated taccount for only a limited
portion of explained variance in behayioneaning among other thingsthat it lacks robust
predictive powefYarkoni & Westfall, 2017)

A prevailingfocuson sociepsychological factors hadsoresultedn researchersverlookng
the situational factorthat impactdietary behaviorleading to decontextualizedccounts and thus
a limited understandingf suchbehavior(Maugeri et al., 2022; Papies et al., 2022)is oversight
is all the moremportant to address \ggnthatfindings fromrecent researcbtrongly underscore
the importanceof situationsin shapingdietary behavior.For example,dietary behavias vary
considerablydepending on theituationin which eatingoccurs(Wabhl et al., 202Q)with studies
showingthatmeat consumptiors significantly more likelywhen people areatingin restaurants
and cafeshan when eatingt homgHorgan et al., 2019Prior researchiurther indicateshat socie
psychological factorgre not separate from but closéhyeract witheating situationgMaki &
Rothman, 201 7)orinstancethesalienceof differenteating motivessuch as weight contraliffer
significantlydepending omvhether one igating alon@r with others(Verain, van den Puttelaar, et
al., 2022) Indeed all strategieemployedo changalietary behavioarestrongly affected bgating
situations including not just location and social setting but also time of ¢ay instance,
individuals are more likely to increatigeir intake ofhealthy foodsvhen eating dinnethan when
eatingbreakfas{Bouwman et al., 2022; Verain, Bouwman, et al., 20R2ppite outstanding gaps
in researchijt is already certairthat dietary behaviors areedply embedded in the situations in
which they occu(Dutriaux et al., 2023; Funder, 2009; Papies et al., 2022)

The impacts of eating situatiorsse also often neglectad efforts to change dietary
behaviors, with the majority of behavior changgerventionsfocused exclusively on socic
psychological factor¢Barker & Swift, 2009; Department of Health and Department of Children,
Schools and Families, 2008; Harguess et al.,, 2020; Kwasny et al.,. Za2&)ermore such
interventions arenostly developed and tested Bingle situatiors, with little attention paid to
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whetherthechosersituationis the oneghat couns or which situational factorare likely toinfluence
the effectivenesand outcomesf theintervention typically omitting any consideration @fhether
aninterventionapt for one situatiors transferabléo armother situatior{Abrahamse, 2020; Kwasny
et al., 2022; Laffan, 2021; Thomas et al., 2022)e consequencé a pressing need for more
theoretical and empirical research on eating situationshairdelationship with dietary behavier
(Meiselman, 1992; Rauthmann, 2015; Yang et al., 2009)
Research Aims& Structure of Dissertation

To address this research gapd thus contributeto our understanding of the situational
nature of dietary behaviqrthis dissertation answers tliellowing two overarchingresearch

guestiors:

What are eating situatio?sAndhow do they relate to dietary behavior?

Addressing he first of thesequestiors contributes toresearch or{eating) situationsn
generalandis answeredh this dissertatiomy pursuingthreespecificResearch Aims (RAFirst,
| aim to defineand conceptualizéeating) situations and elaborate a method for measuring these
situations(RA1). Then | aim to apply thisconceptualization and method goovide anempirical
description of eating situations Since eating situations are conceptualizzzl comprisng
combinations of various cuegthin multiple dimensionsl aim to captue situationsot justby
usinga single dimensiorut by using combinations of multiple dimensiossich as locatioe.g.,
at home) social settinde.g., with family) and any activities undertaken concurrently vetiing
(e.g.,watching TV)(RA2). Also, | aimto explore situatioal stabilityto provideinsights into how
often individuals eat in the same situations (RAS3).

In addressinghe secondoverarchingresearchguestion | contribute more specificallyo
researclonthe relationship between eating situations and dietary bebawitin aparticular focus
on meatconsumptionexploring this questionia two researchaims. First, | aim toinvestigatein
which eating situationsneat ismore likely to beconsumedRA4). Then, lexplorewhetherthe
observedissociatiorbetween eating situations and meat consumjidoe to variatiorat within-
person level(due to situational differencesr at betweenrperson level(due to individual

differences) (RAS5). Figure 1 providesn overview of this dissertation and its research aims.



Figure 1

Overview of dissertation

Introduction & theoretical background

What are eating situations?

And how do they relate to dietary behavior?

| ( RAI: VO raz N max N7 ras Y ras )
To define, To explore eating To explore the To investigate the To establish the
conceptualize & situations as concept of association level of
measure (eating) combinations of situational between eating association
situations various cues stability situations & meat between eating
from multiple consumption situations & meat
situational consumption
dimensions \
. 8 AN AN AN / 7
Article I Article [T Article 11
(Conceptual) (Empirical) (Empirical)

Discussion & concluding remarks

As shown in Figurd, thefive research aimareaddressed through omenceptuahrticle
and two empirical articleS.he conceptuahrticle (Article 1) introduces the theoretical foundation
of this dissertation After elucidating the key considerations and challenges involved in
investigating situations in the realm of dietary research, Article | elaboratieiration and
conceptualization of eating situations as comprising augsn multiple dimensionsandfurther
proposes method for measuringating situationsn researchApplying this approachArticle |l
examineseating situations during meaknd describessituational stability, i.e., how often
individuals eat in recurring situationéuticle Il investigates theelationshipbetweeneating
situations andmeat consumption, identifying th&tuational dimensionsassociated withmeat
consumption and determininghetherthis associatioms due to variation awithin-person level or

atbetweenrperson level



Theoretical Background

In this chapterl briefly presenthe theoretical backgrouridr eachof theresearcltaims to
lay the groundwork for the articles tHatlow.
Research Aim ITo define, conceptualizand measure (eating) situations

To establish a solitheoreticafoundation for investigating (eating) situatioh§rst review
and addreskey shortcomings in extant approachHesevious research has struggled with defining,
conceptualizingand measuring situations general, with eating situations demandingther
specific consideration®authmann, 2015; Rauthmann et al., 2015 T h e t e r mselffnasi t ua't
been defined differently across disciplines and is often used interchangeably with betated
different conceptssuch asi e n v i r oamadiiecnot nst Beukes &i al., 2017; Pennanen et al.,
2020; Rauthmann, 2021; Verain, Bouwman, et al., 2022; Xu et al.,.2ZlMi8)inconsistencyf
definitions hasinderedthe development of a cleaonceptualizatiomf situations While there is
general consensus thasituation is a multidimensional constrie@icompassing key dimensions
such as time and locatigRapies et al., 2022; Verhoeven et al., 20fijdamental disagreements
persistas to thespecific dimensionsthat comprise situations and which dimensions should be
considered (or excluded) when analyzsitgationg Rauthmann, 20150s a consequencexisting
research on situations focuses baterognreous sets of dimensionsthereby impedingthe
integration of findings across studies and disciplinEsese disparitiesn definitions and
conceptualizatios furtherimpact how situations are measur8adichuncertaintiesand variatios
in conceptualizing situatiortsaveled to the application of a diverse range of approacheaning
we still lack a setof standardizedesearchools (Mak et al., 2012; Maugeri et al., 2022; Morshed
et al., 2020; Rauber et al., 2022; Schoedel et al., 2023)ming toaddresshese challenges,
proposeacleardefinitionandcomprehensive conceptualizatioisituationsas well amtaxonomy
basedapproachto measuring eating situationso define situatios, | synthesize insights from
various fields, includingersonalitypsychology and nutritional sciences. To conceptualize eating
situations, ladapt and applthetaxonomyof eating situationsevelopedy Bisogni et al. (2007),
which detailsthe following eight dimensionsof eating situationsfood and drinktime; location
physical conditionsocial settingactivities mental processeand recurrence~inally, as a means
to measure eatingituations | argue for theadoption oftaxonomybased measurement and
summarize variousnethods The insightsand proposals developed tine first articleform the
cornerstone amy dissertatiorandinform thesubsequergmpirical studies (see Chapterdticles
Il and 1II).

Research Aim Zfo provide a holistic description @&ating situations



With this dissertationl aim to advancea holistic understanding ogating situationsThis
entails conceptualizing arekploring eating situationgs comprised oftombinations of various
cues (e.g.e at ianhpmeéiand fwith other®) within multiple situational dimensions (e.g.,
Alocatiord andfisocial setting), o r  w h a twhdle eatiegrsitnatiérgs Adopting such dnolistic
perspectiverecognizesthat situations in everyday lifare inherently complexsimultaneously
involving multiple dimensions. For example, having dinmea restauranvith friends in a good
mood combines multiple situational dimensians|udingtime,location,social settingandaffect
Focusingon only one of these dimensions wouldus fail to provide araccurateaccount or
representation of theatingsituation inwhicp e o p| e 6 s v leehaviesacsur.di et ar y

Prior researchhas oftenbeen limitedto examiningeither single dimension®r multiple
dimensions in isolatiofAhlgren et al., 2005; Horgan et al., 2019; Laska et al., 2011; Mak et al.,
2012; ShamdVhite et al., 2021)For examplestudieshaveseparately indicatethat dining out
(Ritzel & Mann, 2023)or eating with othergHorgan et al., 2019jends to increase meat
consumptionWhile such findings argaluable studies following this limited approadhevitably
fall short offully capturingthe multidimensional nature of everyday life situatioregylecing the
co-occurrence of multiple dimensiarfsor examplestudying these dimensions in isolatifails to
accounfor the factthateating ouis often associated with eating with otheendering it difficult
to differentiate the specific influences of each dimension on beh@sosuch | arguethat this
limited approachactually hinders ourunderstanding of behaviofhis argument is supported by
evidence fromaboratory studieshowng thatbehaviordiffers significantly whenindividuals are
faced withmulti-dimensional eating situatisras compared tovhenonly a singledimensionis
considereqGoldman et al., 1991; King et al., 2004; Piquefeszman & Jaeger, 2015; Vartanian
et al., 2017)For example, malyzing the influence of socialtakenorms on consumption without
considerindevels of hunger would yield a distorted picture, sitihaseffectof social intake norms
on actual food consumption is moderatedthy hunger levels of individualévartanian et al.,
2017) Therefore, ® better understangatingsituations and their impacbn behaviorwe need to
investigatesituationsholistically.

Investigating whole eating situations is a new area of reseaitthstudies oly recently
begnningto explore eating situations as combinations of variouswites multiple dimensions
(Maugeri et al., 2022; Neves, Fontes, Nogueira, Melo, et al.,, 2022; Neves, Fontes, Nogueira,
Pereira, et al., 2022; Onita et al., 2021; Piqu&iagman & Jaeger, 2015; Rauber et al., 2022)
These studiebaveidentified and analyzed a variety of different eating situations by appéying
diverserange ofmethodologiege.g., cluster analysisr exploratory factor analysishocusingon
different demographic grougsostly children or young adults from various cultural contests)

behaviors (e.geatingultra-processed foabr specific foodyroupssuch as meat produgt®espite
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these advanceasignificant limitation of these studiesthe lack ofany sharetBxonomyto inform
the selection afituationaldimensiongo considerleading to the use diifferent ses of dimensions
that often cannot be compared across studiesaddress tree limitations, | adapt and applga
taxonomyof dimensions developed by Bisogni et al. (200i&x tomprehensively conceptualize
eating situationsAdopting such aescriptiveand taxonombasedapproach is essential for future
researchnot least because it enables researdioddentify situations thahaturally emerge from
empirical evidencenstead of imposing preconceived ideas of situatidvsssuch applying this
approach canltimately enhance our understanding of which situatiexartinfluenceon dietary
behaviordBaumeister et al., 2007; Finnigan, 2020)

Research Aim 3To explore the concept sftuational stabiliy

The concept offisituational stability r e | how eftenintdividuals eat inthe same
situations. For example, ndividuals exhibiting a high degree ofsituational stabilitymight
frequentlyand regularlyeatbreakfastaloneat homewhile working, whereasndividualswith low
situational stabilitymight alternate irregularly betweeneating at home andt the office.
Investigating situational stability is importabecausestability is closely linked to behavioral
consistency(Finnigan, 2020; Sherman et al., 2010his link is based orthe premisethat all
behavior is to some degree a functioraaituation from whichit follows that similar situations
arelikely to elicit consistent behavigDutriaux et al., 2023; Maher et al., 2021; Nilsson et al.,
2017; Sherman et al., 2010; Sherman et al., 200% link between situational stability and
behavioral consistencis particularly importantin the context of health andenvironmental
sustainability.Dietary behaviors need to be performed consistentgyr timein order to have a
positive impact on health and environmental sustainabiity. example, the health benefits
associated witincreasedruit and vegetable consumption are contingent upon their regular intake
over time Therefore individuals might be more likely to maintain these beneficial dietary
behaviors over time ithe situations that promote healthy and environmentally sustainable eating
are recurringHence understanding the stability of eating situations is crucial, as itoffan
insights into theeonsistency of dietary behaviors.

While the importance of situational stabilityvigdely recognized,tie concephonetheless
remainslargely unexplored(Sherman et al., 2015Previous researchasmainly focused on the
stability of individual situationaldimensionslargely neglectingthe stability of whole situations
(Dutriaux et al., 2023; Kilb & Labudek, 2022; Stojanovic et al., 202@jthermoremostexisting
research releheavily on selfreport measures crosssectional design® assess stabilitye(g.,
Kilb & Labudek, 2022; Stojanovic et al., 202 suchstudies participantdypically selfevaluate
how stable their situations ar e (egiDutgauset al e s

al., 2023. As amore objective approac¢h assessing stabilitg study byMaher et alfirst assessd
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situationsbeforederiving a stability scordbased on these situatio(®21) However, acking a

taxonomy of situational dimensionsjdlistudy wasfocused oronly threedimensiongather than
thewhole situation To address theseesearclgaps, this dissertatiashevelos and applies novel
tool for objectively assesag the situational stabilityof whole eating situationsThis tool,

conceptualized as an index, quantifies how oftperaon eats the same situationyhile taking
into accounthe totalnumberof eatingsituations.

Research Aim 4To investigateéhe associatiorbetween eating situations anteat consumption

The relationship betweeeating situation®nd meat consumptiois investigated in this
dissertation with a specifiocuson which situational dimensionareassociated witka higher or
lower likelihood of meat consumptiarWhile previous research has investigated teiationship
most studieso datelack a comprehensiviaxonomyfor conceptualing eating situationandare
typically centeredbn a limited set of situationaimensionsFor example, previous researgas
associatedneat consumption witthe dimensions ofime (Horgan et al., 2019; Laffan, 2021)
location(Biermann & Rau, 2020; Horgan et al., 2019; White, 20@ddisocial settingdBiermann
& Rau, 2020; Christie & Chen, 2018; Horgan et al., 20ib@)cating that meat is more liketg be
consumed at noon and in the eveninben eating oytand when eating with otherEo the best of
my knowledge however,no studieshave yet investigatethe impacts on meat consumptiarf
otherkey situationadimensions uch as a personds hun @&ivitieso r
while eating. Adapti ng Bi s o g n iaxonenty of alimensiansto( etabotate )a
comprehensive conceptualizatiosf eating situations, laim to provide a more nuanced
understanding of how different dimensions of eating situations relate to meat consumption.
Research Aim 5To explore whether theassociationbetween eating situations and meat
consumptioris due to variationat within-personlevel {.e., due tosituational differences) oat
betweerperson leveli(e., due tandividual differences)

As the fifth and final research aim of this dissertatiargdm in closer orthe relationship
betweeneating situations and meat consumptionvestigate whether this associatisrdue to
variation at within-person levebr at betweerperson levelVariation at the within-person level
would suggestthat eating situations are associated witleat consumptiordue to situational
differences For example, an individual might be more likely to eat meat vadatimg withothers
ascompared to when eating aloregardless of whethéneytypically eatwith others In contrast
variation athebetweenrperson levelvould indicatethateating situations are associated witbat
consumptiordue to individual differenceg-or example, an individual might be more likely to eat
meat when they typically eat with othemsgardless ofvhetherothers are present duringpecific

meal
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With this exploration | address a critical questi@nd key distinctionn researchindgnow
situations are associated with dietary behavier, the question of whether ittlse situation itself
or an individual 6s sttheipdietara behagidrApplyang thi® distinttibna t s h
enables us to identify more clearly how eating situatiofluence meat consumption and whether
it is situatiors or individuals in typical situationghat havemore impact. This distinctiorhas
profoundimplicatiors forresearcland practice related twehaviorintervention.If thevariation of
this associationis primarily at within-person levelthis would suggest thainterventions should
focus onmodifying the situatioritself. To address social effectgthin the situationfor example,
interventions couldnighlight the popularity of vegetarian opt®rConversely, if thevariation of
thisassociation is dietweerperson levelinterventionshould focus on the individudlo address
social effectsaattheindividual level,for instancejnterventions could encourage individutdsact
as role models by serving vegetarian meals to their g(fast& et al., 2020)

Although previous researchasconfirmedthe associatiorbetween eating situations and
meat consumption, it has not explicitly investigatieelquestion of how situations are associated
with dietary behavior. This gam research on meat consumptienespeciallynotable when
contrasted withresearch on other dietary behavioFor instanceresearch orsnacking has
differentiated betweewariation in theassociationof situations with snackingt within- and
betweenrperson leve(Allan et al., 2019; Leow et al., 202Bccordingly, this dissertatiosets out
to explore theelationshigbetween eating situations and meatsumptiorand to ascertawhether

variations inassociatiorstem from within or betweerperson level.

Methodology

Online Diary Study

Articles Il and Il are both based on an online diary study, though each article pursues
distinct research aims. In Article thy colleagues and | explore whole eating situationsaptbre
the concept of situational stability, while in Article, Iy colleagues andexplore the relationship
between eating situations and meat consumpiibamethodof an online diary studwas chosen
for multiple reasonskFirst, dary studies are characterized by high ecological validity compared to
laboratory studiesinceparticipantsn diary studieseport on their behavior in their natural setting
i.e., fin the realworldo (Lades et al., 2022; Wrzus & Mehl, 201This contextualization makes
the results more reliabl&econd, dry studiesare well-suited for capturingemporal dynamics
such as situational stabilityince diariegapture multiple measurements over ti{Wazus & Mehl,
2017) Third, dary studiesnitigaterecall bias asmeasuremestaretemporally and spatially close

to theactualexperiencgPerski et al., 2022; Wrzus & Mehl, 201Fpurth, aline dary studesare

11



acostefficientalternativeto other repeated measuresearchiesigndike Ecological Momentary
Assessment (EMAXifth, the onlineformatused for our studgnsured wide accessibilibecause

the questionnaireould be filled oubn any device with arnternet connectiorilhis format was

selected as suitable singépercenbf householdsn Germanyhave access to thieternetEurostat,

2023) andthougholder individuals are less likely to use ttmternet(GfK, 2018) | deemed this

limitation acceptable for the exploratory naturettod study. Lastly, online diary studes provide
convenience and flexibility for participantenabling participants toselfadminister the
guestionnairevithin a time range set by the reseanshRedudng disruptiorstop ar t i dailypant s
routinesin this way maked& more likely that participantswill complete the diary study arius

that the study will captuneore realistic databouttheir daily lives.

The diary study investigated eating situations and dietary behavior for five consecutive
work-days. For each day, participants were given accessqtestionnairan which all eating
situations throughout the day were recorded.

Questionnaires

Programmedusing theQualtrics platform, the questionnairdirst informedthe participants
aboutt h e samaadypr@cedurand obtained theiramsent further providingparticipants with
anassurance thaheywere free tovithdraw at any point without consequencele participants
were instructed toompletethe questionnairat the end oéachday after their last mealeporting
all mealsconsumedduring the day angjiving details of thecorrespondingeating situationsl
focused on meals as the main unit of analysisw i eal® defined as regular and planned eating
episodes thataninclude multiple foods and a beverg@sogni et al., 2007)Meals in this sense
represent the main context for food consumption in Western sodiatiresosawi et al., 2016;
Kant, 2018; Wittig et al., 2017)n Germanyfor instanceapproximately 8(ercentofp e op | e 6 s
total daily energy intake is consumed during méalsioosawi et al., 2016; Wittig et al., 201A
focus on meals is particularly releva,gsiticet o t
meals are the predominant context in which meat is cons(émegklsen et al., 2023; Schdosler et
al., 2012)

The questionnairesisedclosedended format questiornt® ensure that all the necessary
variableswverereported opas well ago reduceheburdenon participantssincesuch questionare
easier and faster to answ&his questionformatfurtherenableghe collecion of large volumes of
guantitativedatafor analysisA detaileddescription of theguestionnairandthe operationalization
of the variables can be found in tieethod sectiors of eachempirical article (seeChapter

Research The full questionnaireareprovided in theAppendix
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Sample

Study prticipans were recruited in collaboration with th@arket research company
Aproximg enabling uso obtaina diverseand highquality sampleby leveragingAproxima panels
while alsoreducingissuessuch agot responsed’he sample was obtained using simple random
convenience samplinghosen for itefficiency andpracticality in gatheringa broadrange of
participants diverse in terms odge, employment status, etdt)is important to note thave did
not aim for a representative sampee tothe exploratory nature of the study and budget
constraints

Three criteria were establishéor inclusion in the sample: thatagicipants were from
Germanywere atleast 18 years oJ@nd did not follow a vegetarian or vegan didte requirement
for participants tde from Germanyvas imposedn orderto guarantee similar cultural context,
sinceit is known thatdietary behaviar and eatingsituations differsignificantly acrossultures
(Laffan, 2021; Orfanos et al., 2007; Weichselbaum et al., 200@) requirement foranticipants
to be at least 18 years olhs appliedecausehildren andadolescentsypically have a different
degree of autonomy in thelretary behaviorathichc oul d af f e c t.Thetequireménu dy 0 s
for participantdo not follow a vegetarian or vegan dveas appliedecaus@neof the keyaims of
this dissertatiofis to investigatemeat consumption.

For thediary studytwo sample sizes had to bensideredor bothparticipants andneals
Although we wouldideally have determinedhe optimal sample sizérough statistical power
analysisthis was not possible due to the unavailability of necessary parametgisingresearch
Instead we based theample sizén parton recommendations ithe existing literaturgMaas &
Hox, 2005; Ohly et al., 2010; Sommet & Morselli, 20Andin part onpractical considerations.
Our goal wago recruit aminimum of200 participants, each reporting théietarybehavior over
a five-day period with an average dfwo to three mealper day (Wittig et al., 2017) This was
projected to result in a sample of 2,000 to 3,000 observed riibaléinal sample consisted of 230
participants who collectively reported on a total of 2,461 meals.

Data Analyses

Data fromthe online diary studywereusedin Articles Il and Ill. Both articlesadoptedan
exploratory descriptive approat¢b address the research airi$is approach isvell-suited for
fields with limited prior researglemphasizing the description of phenomandultimately leading
to a deeper and more nuanced understan@obeel et al., 2021Lonsistentvith thisexploratory
approachdatadrivenanalysesvereemployedn both studies

In Article Il, cluster analysesere employedo identify the most common eating situations
(see Research Aim 2)s a method that groups elements based on their similarity regarding selected

variables, ster analysiss aimedat maximizingwithin-group similarity ananinimizing between
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group similarity(Clatworthy et al., 2005 Cluster analyses wewmgpecifically used in this articl®
groupeating situationbased orsimilarity in terms ofther situational dimensions

In Article IIl, multilevel logistic regression analysesere employedo investigate the
relationship between situational dimensions and meat consumption (see Research Aims 4 & 5).
Suchanalysesnvolve statistical models designed to estimate the likelihood of an eweuntring
while alsoaccountingor the hierarchical nature of the dé&ommet & Morselli, 2017)In Article
I, we employed multilevel logistic regressiondstimae the likelihood of meat consumption,

while recognizing that meals are nested within individuals.

Research

In this chapterl present théollowing three articles

1 Atrticle I: Wowra, P. (2024)Investigating Eating Situations: An Approach for Defining,
Conceptualizing and Measuring Situations in Dietary Behavior Resdaipublished
Manuscrip}

1 Atrticle Il: Wowra, P., Joanes, T., & Gwozdz, W. (2023). In Which Situations Do We Eat?
A Diary Study on Eating Situations and Situational StabilNwtrients 15(18), 3967.
https://doi.org/10.3390/nu15183967

1 Atrticle lll: Wowra, P., Joanes, T., Geiger, S.M. & Gwozdz, W. (2024). Situations Matter
for Meat ConsumptianA Diary Studyof the Within and BetweetPerson Associations
Erndhrungs Umschar1(12): 18292.e14 9. https://doi.org/10.4455/eu.2024.046

Articles Il and 1l were collaborative efforts between my colleagues andseify My
contribution to these mulauthor publications consisted of being responsible forthe
conceptualization, methodology, analysis, writing and editing ahtreuscriptsandvisualization
of the results
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Investigating Eating Situations
I An Approach for Defining, Conceptualizing and Measuring

Situations in Dietary Behavior Research

Patricia Wowra?
! Department of Consumer Research, Communication and Food Sociology,-Llebtgs

University Giessen, Germany

Abstract

This article proposes an approach for investigating situations in dietary behavior research.
In elaborating this approach, | provide insights into how researchers can overcome three key
challenges often encountered when investigating (eating) situathenksick of a clear definition,
heterogeneous conceptualizations, and inappropriate measurements. | first oifftirent
perspectives on how to define situations before proposing and elucidating a refined definition
specifically tailored to the study oflietary behavior. Second, | address challenges in
conceptualizing eating situations, offering an overview of various taxonomies previously developed
by scholars. Herd introduce and propose refinements to a taxonomy developBdbgni et al.
(2007) as an exemplary taxonomy for conceptualizing eating situations. Finally, | discuss three
methodological strategies to advance the measurement of situations, namely adopting a taxonomy
based measurement, combining subjective and objective measmeksapplying intensive
longitudinal research designs. As an overarching contributipaper serves as a guide for future
research, enabling the investigation of situational aspects of dietary behaviors.

Keywords: Situation, context, cue, classes, eating, dietary behavior.
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1. Introduction

The eating situation is an important determinant of dietary beh@yiiiston et al., 2017;

Onita et al., 2021; Pennanen et al., 20Rgsearch has established the strong and multifaceted
influence of several situational dimensions, with studies exploring the impact on dietary behavior

of eating locationOrtega et al., 2020}he presence of othevghile eating(Hetherington et al.,

2006) and individual sd enga (Belisle pttal., 2094) Degpitec ur r €
confirming the importance of such influences, research on eating situations still needs to overcome
fundamental challenges related to defining, conceptualizing, and measuring such situations in the
first place (Funder, 2009; Hogan, 2009; Mason et al.,, 2020; Maugeri & Barchitta, 2019;
Rauthmann, 2015; Rauthmann & Sherman, 2020; Rauthmann et al., 2015; Reis, 2008; Yang et al.,
2009)

The first of these challenges is that previous research often lacks a clear definition of what
constitutes a fAsituati ono, thdtanafidsii n g attd otnesromii rs
interchangeably with terms such as fAenvironm
(Meiselman, 1996; Onita et al., 2021; Rauthmann et al., 2&@Ecpnd, and closely related to this
ambiguity, previous research has struggled with conceptualizing situations in general and not just
in relation to eatingWhile there is widespread consensus that a situation is a multidimensional
construct, what exactly these dimensions are and which should be considered when researching
situations remains subject to deb@Rauthmann, 2015)in the absence of a taxonomy, many
studies limit their focus to just a few selected situational dimengheges et al., 2022)Third,
these challenges related to defining and conceptualizing situations extend to the measurement of
situations. Again, most studies that measure situations do not apply any taxonomy as a basis for
identifying which dimensions to assebstinstead rely on previous literature or intuition. These
norrtaxonomybasedapproaches to measure situations have resulted in a multiplicity of diverse
measurement approaches, making comparisons and integration across studies difficult.
Furthermore, most studies yebn subjective measures and crssstional research designs that
might introduce biases and result in an oversight of the dynamic nature of situations. Collectively,
these three challenges undermine knowldug&ling in the field of eating situation &rch
(Rauthmann et al., 2017Jhe current state of research often resembleskesfindings, lacking
any framework for integration. This hinders not only theory development on situations but also the
systematic investigation of eating situations and their relationship to diethawibrs(Reis &

Holmes, 2012; Stelick & Dando, 2018)
With this article, | elaborate an approach to investigating eating situdtiatspecifically
addresses these three challenges in the field, establishing a clear definition of sijuasemsing
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a comprehensive taxonomy of dimensions within eating situations, and discussing strategies to
advance the measurement of situations. This approdegrates the latest developments in
situation researc{fRauthmann, 2015; Rauthmann & Sherman, 2020; Rauthmann et al. Wil 5)
specific insights from research on dietary behavi@oldschmidt et al., 2017; Schneider
Worthington et al., 2022; Schiz et al., 2Q1Such integration helps to ensure the proposed
approach is both theoretically sound and practically relevant for investigating the situational nature
of dietary behavior.
2. Defining Situations

Defining situations has always been a challenge in res¢Bameister et al., 2007;
Rauthmann & Sherman, 2020; Reis, 2008)very broad terms, situationan be defined sa sét
of fleeting, dynami c, (Rautlinmamé& Blemana2030478)ilntheu ms t a
first section belowl focus on defining situations in more detail, beginning by distinguishing
between the three categories of situational information available, i.e., cues within dimensions,
characteristics, and clasg€&authmann, 2015; Rauthmann et al., 20Ib}his article my focus is
on cues within dimensions e . g . , cues | i ke nat homeodo or A
di mension Al ocationo. | then further ctymracte
(internal or external to the individual) aleVvel(in terms of abstraction, duration, and dynamicity).
Ultimately, | argue for a definition of situations that takes into account both internal and external
dimensions and conceptualizes situations as characterized by a low level of abstraction, short
duraton, and high dynamicity.
2.1. Categories of Situational Information

Situations can be defined using different categories of information: cues within dimensions,
characteristics, and class€es within dimensions such as the cues fAbei
with friendso, refer to the composition of é

individuals. Cues can be grouped within differsithational dimensions i ke Al ocati ono

settingo. For exampl e, the situational di me
encompasses all related cues suctii ast homeo, fat the officeod o
situational di mension fAsoci al settingo denot
and encompasses all rel ated cues such as fbe
a | o.rChadacteristicsr e f e r to the psychol ogical meani ng
Aconflictual o. Situati onal characteristics a

i ndi vi du a l-cognitive mracessng of auad. They can bedusedescribe the qualities of
a situation in a way similar to delassegdfebto ng a

groups of situations that can be formed based on similar cues (e.g., by grouping all situations that
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occur at home) or similar profiles of characteristics (e.g., by grouping all situations that are
perceived as conflictual).

Researchers investigating eating situations have the option of focusing either on cues within
dimensions or characteristics as categories of situational information. However, there are several
reasons for focusing on cues within dimensions rather thatisital characteristics. First, cues as
tangible elements not dependent on subjective individual interpretation provide an immediate and
nonpsychological understanding of a situat{&under, 2006; Schoedel et al., 20Z3)cusing on
cues thus ensures that research is grounded in elements that can be clearly identified and analyzed
without the variability introduced by subjective perceptions. Second, cues are the foundation for
any further processing of a situation andstimerit investigation on this account algReis, 2008;

Reis & Holmes, 2012)In other words, cues serve as the raw data that can then be processed into
situational characteristics and potentially combined into classes. Establishing a solid understanding
of cues lays the foundation for analyzing how situations are perceivedtarmteted. Finally, the
specificity provided by studying cues is especially important when considering practical
applications of knowledge about the impacts of situations, such as when designing interventions to
change behavior. By identifying and targetispecific cues within a situation, behavior change
interventions can be more precisely tailored to enhance their effectiveness. Such a high level of
specificity in intervention design would be difficult to achieve by focusing only on situational
charactestics, above all because the link between cues and characteristics remains under
researcheqSchoedel et al., 2023)n sum, focusing on cues enables scholars to adopt a more
objective, foundational, and practical approach to understanding situations.

Figure 1 provides a visual representation of how situations can be described by a
combination of various cues within multiple situational dimensions, as depidfadéh(a). Here,
the ovals represent the various dimensions that encompass numerous cues. In tHafiglies,
illustrates a specific situation of an individual in a happy mood eating popcorn at homeaalone,
shown inPanel(b). This situation is represented®anel(a) by the green circle that encompasses
the cues fiat homed, fAaloned and fAhappyo, spar
and AAffecto.
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Figure 1
Schematic representation of a situation as comprising a combination of various cues from multiple
dimensions

@ (b)

Location Social Setting

Partner

Co-workers

Restaurant

Family

Affect

Cues specific to
dimension z

Situational
Dimension z

Situational Situational
Dimension y Dimension x

Note.Panel (aprovides a visual representation of how situations can be described by a combination
of various cues within multiple situational dimensioRanel (b) depicta specific situation of an
individual in a happymood eating popcorn at home alofi@e picture was Abenerated using

replicate.com

2.2.  Qualities of Situational Dimensions

Having defined situations terms of cues within dimensions, the next step in the approach
I propose is to define the specific dimensio
Afsoci al settingo, previous research hasg take
Aact i Wankketals2015) #fApr oxi mi ty (Bsdhadsnietmk RO213 raknedt sfiog o a |
(Kwasnicka et al., 2016; Ratneshwar et al., 200hjs inclusivity of concepts has added to the
vagueness surrounding the wuse of the term fs
eating situations, impeding the synthesis of research findings and thus the advancement of research
overall. Accodingly, it is vital to specify which situational dimensions are encompassed within a
situation. To address this question, | explore two qualities that can be used to define situational
dimensions, i.e., their type and their level. Hér¢é y p e 0 r ethleradimensidn® arewrtternal
or external to an individual, while Al evel o

dynamicity of dimensions.
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Type: Situations Encompassing Internal and External Dimensions

Definitions of situations differ based on the type of situational dimensions considered,
which can be internal (i.e., within the individual, like the dimensions affect and hunger) or external
(i.e., outside the individual, like the dimensions locatiodsocial setting). In the field of situation
researchthere is an ongoing debate as to which types of situational dimensions should be included
(Rauthmann et al., 2015; Saucier, 201Ih) essence, two opposing views are espoused in this
debate, with some scholars arguing for the inclusion of both internal and external dimensions (e.g.,
Lewin, 1936; Papies et al., 202a8nd others arguing that only external dimensions should be
included (e.g.Rauthmann & Sherman, 2020; Reis & Holmes, 30B2low, | broadly outline the
arguments for each of these views. (For a deeper discussion of this deb&&ysee (2017pr
Rauthmann et al. (201%)

Proponents of an inclusive approach that comprises both internal and external dimensions
in analyzing situations can trace the roots of this perspective back to the seminal work of Kurt

Lewin (1936) on situationg.ewin posited that in order to understand and predict behavior (B) one

must consider the fAwhole situationo (S) in wt
as B = f(S). For Lewin, the dAwhol eo idernaluat i c
(Apersono P) and external (Aenvironment 6 E)

argument that a situati on6s asitséextenmahdiniensarisfoe ns i
understanding a situation is supported by empirical observationstinatiuals often describe
situations in terms of internal dimensions, such as affect (e.g., happy or sad) or physical conditions
(e.g., sick or tiredfBlock & Block, 1981; Saucier et al., 2007)

Proponents of the view that situations should be defined only by external dimensions
(Rauthmann et al., 2015; Reis & Holmes, 20b3aye this argument primarily on the potential
pitfalls of incorporating internal dimensions in defining situations, contertbatghis can lead to
a conceptual and methodological conflation of the situation and the person experiencing the
situation. Such conflation creates a circular logic wherein a situation simultaneously influences and
is influenced by tatesemakingd challengingad dcern caose end effack. s
When studying the relationship between situations and stressxdorple, including stress as a
dimension of the situation might lead to circular reasoning as stress would be both a dimension and
an effect of the situation, blurring the | ine
argument for differetmating between external and internal dimensions to avoid confusion has been
formulated by Rauthmann as the Circularity Princ{plauthmann, 2016; Rauthmann et al., 2015)

Here, | propose a definition of eating situations that includes both internal and external
dimensions. This approach is appropriate for several reasons. First, it provides a comprehensive

understanding of the eating situation insofar as it captures athah@entary influences that may
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influence behaviorBelk, 1975; Lewin, 1936)Second, studies have consistently shown that
internal dimensionssuch as affective statgslay an important role in shaping eating behavior,
hence including internal dimensions is crudalthe field of dietary research (e.8ailey et al.,

2023; Goldschmidt et al., 2017; Schneiféorthington et al., 2022; Schiz et al., 2R1Enally,
including both types of dimensions is also practical, not least because differentiating between
internal and external dimensions is often not as straightforwaitdnaey initially appear. Many
dimensionsare subject to interpretational ambiguity, blurring the lines between internal and
external dimensiongFinnigan, 202Q) For example, a social situation can be seen as both an
external cue (being around other people) and an internal cue (feeling socially connected). | further
contend that excluding internal dimensions creates an artificial separation that potentialiguimit
understanding of the situation. In short, a definition of situations that includes both internal and
externaldimension®ffers a more accurate and practical approach for research on dietary behavior.
Level: Situations Encompassing Concrete, Brief and Dynamic Dimensions

The second quality used to define situational dimensions is their level of abstraction,

duration, and dynamicitfRauthmann et al.,, 2015) For exampl e, Al oc-ati on
l evel di mensi ons in the sense of being con.
supermarkets in the ar elevelcancegs, beihgabstractdletegme t wo r |

and relatively staticlt should be noted thalhe level cannot be determingaeciselybut is best
understood as a guiding principle that enables the comparison of different concepts with one
arother.

Definitions of situations differ according to the levels of the dimensions incl{gisdgni
et al., 2007)Some definitions focus exclusively on concrete, baerfl dynamic dimensions, while
others consider more abstract, lelegm, and static dimensioRauthmann et al., 20190 some
studies, situations are defined to include dimensions from different levels, e.g., by blending low
level dimensions like social setting with hitgvel dimensions such as density of food outlets
(Elliston et al., 2017; Schoedel et al., 2028gvertheless, | align with most contemporary situation
research in defining situations in terms of d®mvel dimensions that can be characterized as
concrete, briefand dynamiqRauthmann et al., 20153bove all because this focus accounts for
the momentary <circumstances in which behavio
from related concepts such as fAenvironmento
situations encompassestarnal and external dimensions characterized as concrete, dreef
dynamic.
Combining Type and Level

Table 1 organizes situational di mensions |

proposed definition of situations is outlined in green in the rectangle that includes internal and
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external lowlevel dimensions. Internal loWv e v e | di mensi ons, al so r el
momentary conditions within an individual that can change rapidly, including physiological and
perceptual states such as hunger or affRatithmann, 2021)rhese dimensions are distinct from
higherlevel concepts such as psychological characteristics (e.g., attitudes and intentions), or traits
and sociedemographics (e.g., identity and income) that are more regular, recurrent, and change
more slowly (McAdams & Pals, 2006; Rauthmann & Sherman, 20ZNternal lowlevel

di mensi ons, al socemwifreo mmantt o ,asarfieni &mryy mo me nt
individual that can change rapidly, such as location or social s€®agthmann, 2021)As

illustrated in Table 1, micrenvironments differ from highdevel concepts such as meso
environments (e.g., fpr o-gwvinonmens thatfrefestagneregoia,r k e t
recurrent or slowly changi 2lfc emotn@duhthaom20Z1le . g . ,
Rauthmann & Sherman, 2020)
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Table 1
Organization of various concepts according to thgpe and level

Type
I nternal External
B Lowevel St ates Mi ccEmovi r onmen
o (Concrete, br (e.g., hunger, (e.g., locatio
©
: Psychol ogical Ch MesEOnvi r onmen
% (e.g., attitude (e.g., proximit
o friend netwo
— ®©
()
>-|—
OO
-
(%2] . .
c Traits & Sociode
. (e.g., identit"
o
- Hi gh | evel Mac-Eopvironmer
t

c (Abstract, | (e.g., Gselenmatmy

Note Table 1 organizes various concepts according to nalbrei
external to an individual and Al evel 06 denoting t haundfregr e
Al owo (e.g., concrete, brief  -termnaddstblei Asoutlmgd intthe gréemboxg theddefihiton |
propose encompasses internal and external situational dimensions characterized by a low level @mlktrattn and dynamicity.
The table draws on insights froRauthmann et al. (2015)



3. Conceptualizing (Eating) Situations

Building on the preceding definition, this section explores the conceptualization of (eating)
situations through taxonomies. As classification systems that provide a structured approach to
describing situations by categorizing and listing their differenedsiongMeyer, 2014)taxonomies
are a valuable tool for determining which specific dimensions to focus on when investigating situations.
Below, | first discuss the importance of taxonomies in situation research and address some of the
prevailing challenges in the field before zooming in on the context of dietary behavior and presenting
a taxonomy for eating situations developedigogni et al(2007)

3.1. Taxonomies of Situational Dimensions

The importance of taxonomies when studying situations has been consistently emphasized in
the literaturgReis & Holmes, 2012)As valuable organizational tools that facilitate the structuring of
findings, taxonomies are a good starting point for developing theories, helping to formulate hypotheses
and explore causal characteristiBeis, 2018; Reis & Holmes, 2012)ithout a taxonomy, research
often proldiukesstrid¢ci stedo of f i nd,ianmdgobherentaétvokr t h
of findings that together explain a phenomenBei¢ & Holmes, 201R In short, taxonomies of
situational dimensions can provide a framework for investigating situations and thus play an important
role in unifying research on situatioffSnnigan, 202Q)

Despitewidespread acknowledgement of their importance, relatively few taxonomies have
been developed for situational dimensions. Most existing taxonomies focus on situational
characteristics rather than dimensioRarfigon et al., 2017; Rauthmann et al., 2G&d4an overview
of situation taxonomies sé¢orstmann et al., 20)8The reason for the scarcity of dimenslmased
taxonomies lies in the challenging nature of selecting which cues within dimensions to include, since
an almost infinite number of cues and dimensions could potentially be inglHdestmann et al.,

2018) Beyond the dimensions of location and affect, for example, a taxonomy could encompass
dimensions such as time, temperatare sound. Despite this challenge, scholars have made several

notable efforts to develop taxonomies of situational dimensions, as outlined in Table 2.



Table 2

Overview of taxonomies for situational dimensions

Situational Taxonomy
Dimensions  gejk 1975 Pervin, 1978 Magnusson, 1981 Saucier et al., 2007 Noftle & Gust, 2015
Time Temporal perspective When? - - Time
Location Physical surrounding: Where? Physical setting Locations Space
Socialsetting  Social surroundings Who? Other persons, (Social) associations Persons,
Roles Roles,
Activities of others,
Mental states of others
Activities - What? Task, Activities -
Rules
Mental Antecedent states - Goals, Passively Mental states of the self
processes Perceived control, experienced
Expectancies, processes
Needs and motivations,
Affective tones or
emotions
Other Task definition Complexity, - Events
Clarity,
Strength,

Promotion vs. Restriction

Note Thesdaxonomies are not specific to eating situations.



While these previous taxonomies provide a good starting point, they may not-{seiwesl|for
investigating eating situations. First, not all these taxonomies align with the proposed definition of
situations, e. g., Per vi nedirgerndl tliendons. Seeordp sincenthey d o ¢
were originally developed to describe situations in general (e.g., working, socializing, etc.), not all of
their dimensions may be applicable or relevant to understand eating situations, e.g., the dimensions of
ACopl exityd and AClIlarityo in Magnussonbdés (1981
with the proposed definition of situations (encompassing internal and external dimensions
characterized as concrete, brefid dynamic) and that is tailored to the context of eating behavior. On
this basisl adopt an exemplary taxonomy by Bisogni et al. (2007) for describing eating situations.

3.2.  Taxonomy of Situational Dimensions Specific to Eating Situations

Bi sogni e taxoadmy \baslev€lapel 8pedifically to understand eating and drinking
situations. As shown in Figure 2, this taxonomy identifies eight situational dimenbiood:and
Drink, i.e., the actual food and drink consumed during an eating episode (e.g.,Timeat).e., time
of the day(e.g.,10an) or ti me i n relation to other acti
Location i.e., the place whethe food is eatefe.g., at home or in a restauramjjysical Condition
i.e., bodily conditions related to nourishment (e.g., hunger and (de)hydratiasther states such as
fatigue and illnessSocial Settingi.e., the presence of other people and their characte(istitisding
the number of people and their gendefsjtivities i.e., otherbehaviors that coccur during eating
(e.g., watching TV)Mental Processes.e., internal states present when eating, including affect and
emotions; andRecurrencei.e., the extent to which an individual repeats certain eating and drinking

situations.



Figure 2
Taxonomy of eating situation dimensions

Location

Physical
Condition

Social
Food and Setting
Drink
Recurrence Activities

Mental processes

Note.Adapted from Bisogni et al., 2007

Bi sogni et al.dé6s (2007) taxonomy is useful
with the definition proposed above awds developed specifically to understand the situational nature
of eating.Another important aspect of this taxonomy is its emphasis on highly salient dimensions
(Schoedel et al., 2023)his is important because salient dimensions such as the presence or absence
of others are likely to be perceived uniformly by different individuals, unlike weak dimensions such as
distant objectgsuch aswindows or pictures of grthat are more open to selective perception and
subjective interpretation. By including only highly salient dimensions, the taxonomy maintains a sharp
focus on the key situational aspects that influence dietary behavior.

While proposed as an exemplary taxonomy, the taxonomy nonetheless has certain limitations
that merit refinement. First, the di mension of
discrepancy. Unlike the other dimensions that can be charadi@soencrete, briefand dynamic
A r e c u rrefeesnatlkedrepetition of situations rather than describing an immediate cue within a
situati on, renderi ng fr ec utermemdcstatio, thesaivesgwmdp feotn  mo r
t he def icusontotheswisé Iesevieldimensions. Second, the inclusion of the dimeniéno o d
and drinko may neBht dimensiob refers tihebehawsor id the séudtioand
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when esearching the relationship between situations and dietary behitigarseful to draw a clear
distinction between the behavior and the situation in which it od@etk, 1975) Finally, the
taxonomycould be expandedy incorporating additional relevant dimensiosisch aghe dimension
Afevent 0o to r ef e likebirthdayg din@ersi of barbecuesctitanirmpaad dietary behavior
(Letarte et al.,, 1997)To expand and validate the taxonomy, future research could undertake a
comparative analysis of multiple taxonomies (dbge, s met & Schi fferstein, 20
et al.,, 2013; Letarte et al., 199ds a basis foattaininga more comprehensive and overarching
taxonomy.

In sum,notwithstanding certain limitations in need of refinem@&isogni et al.6 &axonomy
(2007) offers a solid foundation for advancing research. Applying this taxonomy as a taxonomy for
systematically conceptualizing eating situations enables a thorough exploration of their
multidimensional nature. Further refining and extending tdot®nomy is not only beneficial for the
study of eating behaviors ballsohas the potential to contribute more broadly to our understanding of
situational influences across a range of behaviors.
4. Measuring Eating Situations

As eating situations are a complex concept, their assessment is equally challenging. The current
state of assessing situations is characterized by an absence of standardized instruments, a reliance or
subjective measures, and a tendency towards-sezdbnal research desigfisaffan et al., 2023; Mak
et al., 2012; Maugeri et al., 2022; Morshed et al., 2020; Rauber et al., 2022; Schoedel et al., 2023;
Verain, van den Puttelaar, et al., 20ZPhese limitations have led to several challengesuding
significant heterogeneity in findings stemming from different dimensions being assessed, biases
introduced by selfeporting, and an oversight of the dynamic nature of situations. Addressing these
challenges requires a shift in our approach &asaring eating situations. In this section, | advocate
for three methodological strategies that advance the measurement of eating situations: a) adopting a
taxonomybased approach for situation measuretmien capture a comprehensive spectrum of
dimensions, b) combining subjective and objective methods to provide a more accurate portrayal of
situations, and c) applying intensive longitudinal research designs, like diary studies or Ecological
Momentary Assesnents (EMA), to capture the dynamic nature of eating situations. Implementing
these three strategies will significantly advance our understanding of eating situations and how they
relate to dietary behavior.
4.1. Adopting a Taxonomy-Based Measurement

The cornerstone of advancing the measurement of eating situations lies in the adoption of a

comprehensive taxonomy. This approach firsiquires establishg a clear definition and
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comprehensive conceptualization of eating situatimefore a measurement instrument is developed.
This is necessary as there is currently no validated instrusawanable formeasuring dimensiors
situationsin general and eating situations in particulldorstmann et al., 2018; Rauthmann et al.,
2014)

Adopting a taxonomypased measurement of situations offers several advantages. First, it
supports the development of both qualitative and quantitative instruments. For example, researchers
can use the taxonomy as the basis for a standardized questianr@servation protocol to collect
data that are consistent in terms of the dimensions being measured. This is paramount in a field where
there isnotyet a consensus on a validated instrument for measuring situational dimensions. Second, it
ensures thatlledimensions of the eating situation are systematically assessed. The lack of an accepted
taxonomy often results in an incomplete conceptualization of the situation, potentially overlooking
crucial aspects that affect dietary behavior. For example, wiuatiens are assessed with only social
setting and locationpther dimensions such ancurrent activities or hunger levetsight be
overlooked Finally, the adaptation of a taxonorhgised measurement advances the field of situation
research. It allowsor the systematic comparison of findings across different studies, enhancing the
accumulation of knowledge and allowing for the iterative refinement of the taxonomyitsslfot
only improves our understanding of eating situations but also significantly increases the reliability and
validity of research in this field.

4.2. Combining of Subjective and Objective Measures

The second strategy for advancing the measurement of situgivahgesthe combination of
subjective and objective measures. Subjective
reports on their current or recalled experiences (éagain, Bouwman, et al., 2022Irhese measures
rely on individual s6 perceptions and memori es
experiences. They often use closgaledquestiongMak et al., 2012; Rauber et al., 2022)olving

rating scales (e.g., with participants rating their hunger or mood on agewverscale as iBauer et

al., 2022 , binary choices (e.g., with participants
ot her sBouwman etiah, 2092and multiplechoice options (e.g., with participants indicating
soci al setting with the following options: nal
Awi th col | eag u\emin, Bouvmai,ettalh 2020 as 1 n

Conversely, objective measures collect data via technological so@ls as sensors and
cameras, also known as mobile sensing (&gpwn et al., 2017; Harari & Gosling, 2023These
methods circumvent the need for individuals to provide data on situations directly. For example,

locationcanbe tracked via GPS sensors (e@ytega et al., 2090social settinggan beanalyed via
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images from wearable cameras (e@emming et al., 20)5and activity can bemonitored via
smartphone app usage (e.§choedel et al., 2023For an overview of the different information
captured by objective measures, Bieari and Gosling2023)

The combination of subjective and objective measures offers a comprehensive approach to
measuing situations, leveraging their respective strengths. Subjective measures aftettiste and
easy to administer. They lend themseleethe assessment of internal dimensions, such as hunger and
affect, as these dimensions are dependent on participant introspection. Conversely, objective measures
are oftenunobtrusiveas they can record data without the particip@intgolvement(Gemming et al.,
2015) providing automatic, continuouasnd detailed measurement. They are apt for the assessment of
external dimensions, such as location, firoe social setting. Incorporating both subjective and
objective measures to assess eating situations can provide a richer analysis of the situation. This not
only enriches the depth of our situational assessment but also maintains a balance betwean financi
feasibility and reduction of participantso6é bur
4.3. Applying Intensive Longitudinal Research Designs

The third strategy for advancing the measurement of eating situations is applying intensive
longitudinal research design$raditionally, situational data has been collected in cisestional
designs, as in the case of national nutritional surveys where individuals report on their behavior and
situations retrospectiveljAlblas et al., 2021; Mak et al., 2012; Rauber et al., 2028)vever, there is
a growing trendtoward applying intensive longitudinal research designs, that involve repeated
measurements of an individual 6s behavior and
occurrencéBauer et al., 2022; Elliston et al., 2017; Maugeri & Barchitta, 2019; Verain, Bouwman, et
al., 2022) Notable examples of intensive longitudinal research designs include diary sandies
Ecological Momentary Assessments (EMASs). In diary studies, participants complete brief
guestionnaires at the end of each day to document their behantsituations throughout the day
(Debeuf et al., 2018; Wrzus & Mehl, 201 BMA studies capture behaviors and situations more
frequently and immediately, by prompting participants to report on their bekandr situations
several times a day.

Intensive longitudinal research designs have several benefits in the measurement of situations.
First, they enableesearcher® collect data in realorld settings, allowing for an authentic assessment
of situations as they (@mffimanledal.,i2008; Wrzus i& Weht] 20a7) s 6 ¢
This approach minimizes recall bi as, providing
Furthermore, intensive longitudinal research designs are particularly adept at capturing the fluctuations
of eating situations over time. Given thealisity of eating situations throughout a dagnging from
30



solitary breakfasts during a commute, to lunches with colleagues while working, to dinners at home
with family - it is crucial to measure these situations multiple times a day to accurately capture their
intra-individual variability. Finally, intensive longitudinal research designs are crucial for exploring
the relationship between eating situations and dietaryvilmeh@ockler et al., 2018; Mason et al.,
2020) As dietary behavior can vary extensively within individuals over time and across different
situationg(Chevance et al., 2021; Wahl et al., 202pplying intensive longitudinal research designs
can help to identify patterns between eating situations and dietary behavioxakgile an EMA
based study highlighted the role of eating situations in adopting healthy eating strategies, demonstrating
that dining with others can foster a greater openness to imgéaslthy foodgVerain, Bouwman, et
al., 2022)

5. Conclusion

In this article | have presented a structured approach to investigating eating situations,
addressing the three main research challenges of defining, conceptuaimingieasuring eating
situations. Figure 3 provides a comprehensive visual overview of this appftechpper section of
Figure 3 outlines the challenges of defining, conceptualizing, and measuring (eating) situations, while
the lower section highlights the main points of the approach. Figure Bladsates how each step is
connected and integral to tbeerall processThroughout thisrticle,l have argued that the definition
of eating situations chosen by a researcher inherently determines the taxonomy used to conceptualize
these situations, whilthe taxonomy in turn, significantly influences how situations are measured.
Given that all these steps impact the type and quality of findings gained from empirical research, it is
important to consider each step carefully.

As a practical means of effectivelyavigating these interconnected steps, triicle has
proposed thatesearchers carefully define eating situations as a basis for identifying tailored
conceptualizations that accurately reflect the multidimensional nature of eating situations. Such
conceptualizations can then guide the development of precise and rele@smirement tooldt is
important to note that this proposed approach and example are not presented as a definitive solution
but as a starting poinof researchers investigating eating situations. Bgpting this approach,
researchers can establialstrong foundation for the study of eating situations, ultimately enhancing

our understanding of these situations and how they relate to dietary behavior.
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Figure 3
Guide to define, conceptualize amgasure eating situations

Definition > Conceptualization > Measurement
Cues within dimensions
(e.g., cue = at home
from the dimension = location) Taxonomy of dimensions a) Taxonomy-based measurement
e.g., Taxonomy for eating situations by b) Subjective and objective measures

Dimensions are both internal and external to Bosigni et al., (2007) ¢) Intensive longitudinal research designs
the individual (domain) and concrete, brief,

and dynamic (level)
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Abstract: Hating situations are crucial for understanding and changing eating behavior. While
research on individual situational dimensions exists, little is known about eating situations as a
whole. This study aimed to fill this gap by identifying eating situations as combinations of multiple
situational dimensions and describing how stable individuals eat in those situations. In a five-day
online diary study, 230 participants reported a total of 2461 meals and described the corresponding
eating situation using predefined situational dimensions. Divisive hierarchical cluster analyses were
conducted separately for breakfast, lunch, and dinner, resulting in unique cluster solutions that
characterized the most common eating situations. The most common breakfast situations were
characterized by a combination of the dimensions social, affect, and hunger. The most common
lunch and dinner situations were characterized by varying combinations of the dimensions social,
affect, and activity. Based on the identified situations, a situational stability index was developed to
deseribe how stable individuals cat in the same situations. The findings suggest high interindividual
differences in situational stability, which were associated with socio-demographic characteristics
like age or employment. This study enhances our understanding of the situational aspects of eating
behavior while offering tools to describe eating situations and situational stability.

Keywords: situation; context; food environment; eating behavior; meal pattern; diary study

1. Introduction

Over the past decades, Western diets have fallen short in terms of quantity, quality,
and diversity [1]. This shortfall is also noticeable in the context of meal consumption.
Meals are defined as regular and planned cating episodes that include multiple foods and
a beverage [2]. They form an integral part of Western eating behaviors, with breakfast,
lunch, and dinner being traditional meal types [3]. Current trends in meal consumption
include the supersizing of portions [4-7], the wide availability of fast and highly processed
foods [8-11], and the decline in dietary diversity [12]. These unhealthy trends have been
linked to chronic non-communicable diseases, including obesity [1,11,13,14]. To mitigate
such health outcomes and promote healthy diets, understanding the determinants of meal
consumption is necessary.

Among the determinants of meal consumption, one holds particular significance as it
is temporally and physically close to the behavior: the cating situation. The eating situation
describes the specific circumstances in which eating occurs and is composed of situational
dimensions internal (e.g., hunger or affect) and external to the person (e.g., temporal or
social) [2]. Eating situations have been widely recognized as having a powerful impact
on our eating behavior [2,15-21]. Accordingly, what we eat and why we eat vary not only
between people but also between eating situations [22].
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To better understand how eating situations impact eating behavior, it is essential to
identify the situations in which people eat. To date, little is known about eating situa-
tions as a whole. Previous approaches to investigating eating situations have (1) either
focused on individual situational dimensions (e.g., social—[23] or location—[24]), (2) ex-
plored multiple situational dimensions but independently from each other (e.g., location,
social, and affect—[25] or time and location—[17]), or (3) preselected specific eating sit-
uations (e.g., eating out in fast-food restaurants—[26] or eating during a lunch break at
work—[27]). While these approaches provided valuable insights into situational aspects of
eating behaviors, they were associated with several shortcomings. First, focusing on an
individual situational dimension limits understanding the multitude of situational influ-
ences on eating. Second, independently exploring multiple situational dimensions fails
to account for the complex interactions between dimensions in real-life eating situations.
Finally, investigating preselected eating situations may not accurately capture the diversity
of eating situations individuals encounter daily. These limitations highlight the need for a
more comprehensive and holistic approach to studying eating situations.

In addition to identifying eating situations, it is valuable to explore how stable these
situations are for an individual. This so-called situational stability refers to the recurrence
of eating situations within an individual over time. To illustrate, suppose an individ-
ual recurrently eats breakfast in the same situation (e.g., eating breakfast alone daily at
8 a.m. while working in the office). In that case, their eating behavior can be described as
situationally stable. Conversely, suppose an individual eats breakfast in varying situations
(e.g., sometimes at home with the family, sometimes alone in the office). In that case, their
eating behavior can be described as situationally unstable.

Investigating situational stability is important, as it complements research on the
underlying processes driving eating behaviors, ranging from deliberate to automatic [28].
Previous research has associated situational stability with automatic processes across
different behaviors [29-31]. These automatic processes are considered more resistant to
change. For example, recurrently eating breakfast in the same situation might make the
behavior more automatic and potentially more difficult to change [30]. In such cases,
interventions could target the recurring situation to facilitate effective behavior change.
However, the degree to which eating occurs in stable situations remains largely unexplored.
This study aims to bridge this gap by exploring situational stability.

Furthermore, situational stability is likely to vary between individuals depending on
socio-demographic characteristics. For instance, parents with young children may prefer
to adhere to a strict eating pattern, whereas students may need to be more flexible with
their eating patterns depending on their schedule. Examining situational stability across
socio-demographic groups facilitates the design of interventions by identifying different
target groups and addressing their needs. To the best of our knowledge, there are no studies
on situational stability and its relation to different socio-demographic groups.

In summary, the objectives of this study are twofold. The first research objective (RO1)
is to identify the most common eating situations as combinations of multiple situational
dimensions. The second research objective (RO2) is to describe situational stability and
its association with socio-demographic characteristics. Each research objective will be
analyzed separately for each meal type (breakfast, lunch, and dinner).

To achieve these research objectives, (a) a multidimensional framework was applied to
define eating situations; (b) a repeated-measures design was employed to capture real-life
situations; and (c) a data-driven methodology was utilized to identify the most common
eating situations.

(&) The multidimensional framework used to define eating situations was introduced
by Bisogni et al. [2]. They describe eating situations as comprising seven situational
dimensions: time, location, hunger, social, activity, affect, and situational stability. A
depiction of the framework can be seen in Figure 1. The left image illustrates the first
six situational dimensions that together describe the immediate eating situation. Fach
situational dimension can be further characterized by features that describe the eating



Nutrients 2023, 15, 3967

3of19

situation in more detail. For example, the situational dimension of time can be described
more precisely with features like “8 a.m.” or “after waking up”. The right image depicts
the dimension of situational stability. Although situational stability is listed as one of
the seven situational dimensions in the framework, it must be considered separately as it
represents an aggregation of eating situations within an individual over time. Applying
this framework addresses the limitation of examining individual situational dimensions in
isolation. Instead, it characterizes eating situations as a combination of multiple situational
dimensions, facilitating a holistic perspective on cating situations.

(a) Eating situation (b) Situational stability

Affect Time =
o©
Activity | Location
S =
= O
Social Hunger

ST R

Figure 1. Lating situation and situational stability. The figure depicts two images. (a) The left image
illustrates the concept of an eating situation comprising six situational dimensions, including time,

location, hunger, social, activity, and affect. (b) The right image illustrates situational stability, which
refers to the recurrence of eating situations within an individual over time. The figure has been
adapted from Bisogni et al. (2007} [2].

{b) Another notable feature of this study is the repeated-measures design as a diary
study. In a diary study, individuals describe their eating situations repeatedly across
multiple days. This design is well-suited for studying repeated-occurrence behaviors,
such as eating, that recur frequently in various situations [32,33]. The diary study enables
data collection close to the individuals® experiences, providing a realistic reflection of their
eating situations. Also, it enables obtaining a large sample of eating situations within
individuals [32,33], thus capturing the diversity of eating situations [34]. The repeated-
measures design addresses the limitations of previous research that relied on cross-sectional
designs when investigating situational aspects of eating. Additionally, the diary study
permits the description of situational stability, for which multiple observations across time
for each individual are needed.

Last, (c) the study utilizes a data-driven methodology of cluster analyses to identify
eating situations by identifying patterns of co-occurring situational dimensions. Unlike
approaches that focus on situational dimensions independently or limit the study to a
preselected set of situations, this methodology allows for the discovery of naturally oc-
curring combinations of situational dimensions. By considering these combinations, the
data-driven approach provides a nuanced understanding of eating situations [2].

2. Materials and Methods

A repeated-measures design as a diary study was employed. Data were collected by
the German market rescarch company Aproxima on weekdays from the 11th until the 15th
of January 2021. A five-day time frame was decided upon to capture a whole working
week. Participants had access to the online questionnaire each day from 7 p.m. until noon
the following day and were instructed to fill out the questionnaire after their last meal
of the day. On the first day, participants were informed about the theme of the study
(investigating eating behavior) and received instructions for the diary study. They were
also asked for consent to participate in the study and completed a short intake survey on
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socio-demographic characteristics (age, sex, employment, household composition, and
income).

2.1. Participants

The participants were eligible to take part in the study if they were at least 18 years old
and did not follow a vegetarian or vegan diet. All participants were compensated for each
day they took part in the diary study. Compensation was staggered so that more money
was offered on the first and last days to motivate participants to complete the study (in
total, EUR 3.80). Of the 481 participants starting the study on the first day, 230 completed
all five days (response = 47.82%). Drop-out analysis found socio-demographic differences
between participants who completed the five days and those who dropped out; see Table
S1 in the Supplementary Material. Participants who worked part-time or did not work
were more likely to complete the study than those who worked full-time. Also, participants
who lived in households without children were more likely to complete the study than
those who lived with children. Only the 230 participants who completed the diary entries
for all five days were included in the analyses. The socio-demographic characteristics of
the final sample are presented in Table 1.

Table 1. Socio-demographic characteristics of the final sample.

Socio-Demographic Characteristics Mean/N (SD/%)
Age 42.70 17.25

Sex

Male 135 58.70%
Female 5 41.30%
Employment status

Full-time 102 44.35%
Part-time 36 15.65%
In education 24 10.43%
Non-working 67 29.13%
Missing 1 0.43%

Household composition
Other adults in the household

No 37 16.09%
Yes 177 76.96%
Missing 16 6.96%
Children in the household

No 147 63.91%
Yes 47 20.43%
Missing 36 15.65%
Menthly household net-income

<EUR 450 5 217%
EUR 450-<1500 42 18.26%
EUR 1500-<2500 64 27.83%
EUR 2500-<4000 7L, 30.87%
>EUR 4000 44 19.13%
Missing 4 1.74%

2.2. Measuyes

In the daily diary survey, participants reported how many meals they had eaten
that day (excluding snacks), assigned each to a meal type (breakfast, lunch, dinner), and
described the situation in which they had eaten their meal. Participants characterized
the situations using the six situational dimensions (time, location, hunger, social, activity,
and affect) of the multidimensional framework, which was outlined by Bisogni etal. [2].
Hach situational dimension was assessed with one item to ensure a short response time
for the participants. Only the dimension affect was assessed with a short scale, which
was subsequently transformed into a single numerical value. Furthermore, all situational
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dimensions with numerical values were dichotomized. These steps were implemented to
give each situational dimension equal weight in the analyses.

The time of day was measured by a drop-down menu in hourly intervals. Descriptive
analysis revealed a trimodal distribution, meaning that eating occurred during three peak
times: morning, midday, and early evening. These peaks were significantly associated
with the self-reported meal types (breakfast, lunch, and dinner), X2(4, N =2461) = 4007.3,
p < 0.001. Thus, time was dropped as a situational dimension.

The location was assessed with the question about where the meal was taken with the

oM e

following options: “at home”, “at someone else’s home”, “in a canteen, cafeteria, fast-food
chain, restaurant, a snack bar or similar”, “at the workplace”, “on the road (e.g., on the
bus, in the train, in the car, .. .)”, “outside in nature (e.g., a park)” or “in another place”.
Due to low counts in all other locations apart from “at home”, they were combined into a
single category, referred to as “elsewhere”. The low counts of options outside the home
can potentially be explained by the impact of the COVID-19 pandemic and the associated
restrictions on eating behavior. Consequently, the final options for location were “home”
and “elsewhere”.

Hunger prior to meal consumption was measured by a unipolar visual analog scale,
from 0 (not at all hungry) to 100 (extremely hungry) [35]. Hunger was dichotomized into
“hungry” and “satiated” for each meal type using a median split. The median score across
all meals was 62. Specifically, the median score for breakfast was 60, for lunch it was 65,
and for dinner it was 64.

The social dimension was measured by whether other people had been present while
eating. Participants could answer either “with others” or “alone”.

For activity, participants indicated whether they did something else in addition to
eating and could answer either “with activity” or “without activity”. The participants were
given examples of activities such as watching TV, browsing the Internet, or working.

The affect was assessed by a shortened version of the positive and negative affect
schedule (PANAS; [36,37]). The positive affect (PA) subscale consisted of the three positive
affect items: happy, relaxed, and energized. The negative affect (NA) subscale consisted
of the three negative affect items: angry, afraid, and sad. Participants rated how they felt
on a 7-point scale, ranging from 1 (not at all) over 4 (moderately) to 7 (extremely). Both
subscales (PA and NA) emerged as separate factors tested by multilevel factor analysis:
X2(16) =113.4; CFI = 0.96; TLI = 0.93; RMSEA = 0.05. To avoid prioritizing the situational
dimension of affect in the analyses by including both PA and NA, only NA was kept asa
proxy for affect. This decision was supported by literature demonstrating the importance
of negative affect for eating behavior [38-40]. For the analysis, the affect was dichotomized
into “high negative affect” and “low negative affect” separately for each meal type using a
median split (the median was 1 across all meals and meal types).

2.3. Statistical Analysis

All statistical analyses were performed using R Studio (version 4.0.2). To investigate
in which situations people eat their meals (RO1), a data-driven methodology was utilized
by conducting divisive hierarchical cluster analyses. The cluster analyses were performed
separately for each meal type (breakfast, lunch, and dinner). Within the cluster analyses,
the Gower coefficient was used to measure the distance in the clustering process [41,42].
The optimal number of clusters was determined using the elbow method and the average
silhouette width [42], whereby both methods always led to the same results. The resulting
clusters represent the most common situations for each meal type.

To describe situational stability (RO2), an index was developed accounting for how
often an individual ate a meal in the same situation (stability) and how certainly a person
can be categorized as eating in recurrent eating situations (certainty). The situational
stability index ranges from 0 (very unstable) to 1 (very stable) and was calculated by the
following:
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(Nsimﬁﬁons - 0~5)

Nimeals

On the one hand, the index reflects how stable individuals eat in the same situation.
The index has a reference value set at 0.5, which can be considered a neutral value; it
indicates neither high nor low situational stability. If a person tends to eat in the same
situation, the index results in values above 0.5 (high situational stability). However, if
a person tends to eat in different situations, the stability index results in values below
0.5 (low situational stability). Consider the following example: Participants A and B ate
five breakfasts during the diary study (Neats = 5). Participant A always ate breakfast in the
same situation (Ngiyations = 1), while Participant B ate breakfast in three different situations
(Nsituations = 3)- Participant A would receive an index score of 0.90, while Participant B
would receive an index score of 0.30. Hence, individuals score higher on the index if they
eat meals in the same situation. Individuals score lower on the index if they eat meals in
different situations.

On the other hand, the index also reflects the certainty with which a person can be
categorized as situationally stable or unstable in their eating patterns. Consider the comparison
between Participant A, who ate five breakfasts during the diary study (Nmeals = 5), always in
the same situation (Nsituations = 1), and Participant C, who ate breakfast twice during the five
days (Npeals = 2), also always in the same situation (Ngumations = 1). Although both participants
ate stably in the same situation, they differed in the number of reported meals. Participant A’s
eating behavior is well documented (featuring five breakfasts), and it can be inferred with
high certainty that this person has a high level of situational stability. In contrast, the data on
Participant C’s eating behavior are limited (featuring two breakfasts). Although it seems that
Participant C also eats stably in the same situation, this assumption cannot be made with the
same certainty as for Participant A. Thus, the more information available about a person’s
eating pattern (more meals), the more certain one can infer whether that person tends to eat in
the same or different situations. The index reflects this difference in certainty by correcting the
number of reported meals. In this example, Participant A would receive a higher situational
stability score (stability index = 0.90) than Participant C (stability index = 0.75).

In terms of certainty, the case of one meal (N, = 1) is interesting. If a person
eats breakfast only once during the observed period, no assumptions can be made about
whether this person eats breakfast in the same or different situations. There were not
enough data to categorize their situational stability. Due to the uncertainty in categorizing
participants who report only one meal, the index will result in a score of 0.5.

The index is calculated separately for each meal type (breakfast, lunch, and dinner) to
account for varying eating patterns depending on the meal type. For example, a person
might always eat breakfast in the same situation (alone at home) but dinner in different
situations (sometimes alone and sometimes with friends). The situational stability index as
a function of meals and situations is exemplified in Table 2.

Situational Stability Index = 1 —

Table 2. Values of the situational stability index as a function of meals and situations in which the
meals were eaten.

1
Situational Stability Index Mol
1 2 3 4 5 6 ete.
1 0.50 0.75 0.83 0.88 0.90 0.92
2 0.25 050 063 070 075
3 0.16 0.35 0.50 0.58
Nettuations 4 013 030 042
5 010 0.5
6 0.08
ete.

1 Nents = Nummber of meals a person ate during the observed period.  Nyjwatons = Number of different eating
situations into which the meals were categorized.
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