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Attachmenttheoryis oftenusedto explaindifferencesn responseto emotional
eventsandperceivedhreatsfrom the environmentelatedto interpersonal relationships.
While this hasbeenthoroughly studiedegardinginterpersonahttachmentpotential
attachmento Godhasonly begurto be exploredThe presenstudyaimedto assess
neurophymlogical measuresf attachmentin particularelectroencephalograniEEGs)
to attachmentues,asthesecould provide insighinto theearly,automaticprocessesf
attentionallocationwhenthethreatof separatiorirom God (theattachmentfigure) is
made salientthrough negativeues.For thepresenstudy,moderatgo highly religious
individualsheardattachmentelatedsentencestemsn which Godwascenteredsthe
attachmentigure. Thesestemsendedwith the visualpresentatiorof a positive, negave,
or nonwordtarget.Brain responset thesetargetwordswereanalyzedacrosghree
epochs (N400earlyLPP,andlate LPP).Resultsregardingattachmenstyle predicting
N400amplitudedor negativecuestrendedowardsignificancewith attachmenanxiety
predictingsmaller(lessnegative)N400s,contraryto hypotheseddowever,exploratory
analysesevealedaninteractionof word type by time epochsuchthatnegativewords
garneredyreatersustainedttentionin thelate LPP. Furthermoreattachmenanxietywas
asignificantpredictorof this laterattentionallocationto negativecueswhenparticipants
reportedbeingin a relationship. Interpretations thfesefindingsareexploredin the
frameworkof the corresponden@ndcompensation models éligiousattachment.

Limitationsandfuture directionsarediscussed.
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CHAPTER 1

INTRODUCTION

In timesof need,we turnto thosethatarecloseto usfor support, bét emotional,
financial, or physicalin nature As socialbeingswe require theclosecontactof others
andto bepartof a communityFroman evolutionaryperspectivethesesocialtendencies
affordedhumanswith the protection of the group, thdesteringsocialbondsand
increasedsurvival oddsWhile humanslesireproximity to others, oureactionto one
anotheiis notnecessarilyconsistentThe unpredctability of human behaviotanleadto
overwhelminganxietyandfrustrationwhenthosewe depend ottet us downMost
individualsarecapableof copingwith the occasionaficklenessof others,though amore
concreteandstablebehaviompatternwould neaty alwaysbepreferableln contrasto the
capricioushumannature the foundations of mostorld religionsaregroundedn a
centralfigure(s)thathaveanestablishegbositionin thebeliever’slife. Accomplishments
or transgressionsaveexpectedewands or punishmentsasedon thereligion’s doctrine
and/or thebeliever'sinterpretationof their faith. Sincewe areunableto control the
reactionof othersto our behaviorreligion mayoffer a stability thatis notascertainin
human relationships. Patoresimply, believersthataredissatisfiedwith interpersonal

relationshipsnaysubstituteGod asa stablecompensatiofior anattachmenfigure.



Originally formulatedto explaindiffering patternsof mother-infant bonds,
Bowlby etal. (1969)developedttachmentheorywhile observing thgroximity seeking
behavior ofchildrenunderstressin hisresearchBowlby observedhedifferentwaysin
which infantsandyoungchildrenwould achieveclosenessvith their primarycaregiver
or attachmentigure. In generaljnfantsattemptto preventseparatiorirom their
attachmentigure and,if separatiordoesoccur,thechild will becomedistressednd
searchfor themissingcaregiver Bowlby hypothesizedhattheattachmenprocess
develops aognitive/emotionasystemin infantsthatdrivesthemto seekcloseproximity
to their attachmentigure whenfrightenedor injured,whichin turn, improves survisi
chances.

AinsworthandWittig (1969) built orBBowlby’s theoryby studyingtheattachment
systemthrough theéStrangeSituationparadigmIn this paradigmmothers anahildren
areplacedin a roomwith toys. The mothersaregivencuesto stopinteractingwith the
child andleavethe room,thenstrangersomein andtry to engagewith the child.The
researchersbservedhereactionof thechildrento theseparationthe presencef the
strangeiandfinally the reuniting of the mothevith the child.Fromthesestudies,
AinsworthandWittig wereableto distinguishthreeseparatattachmenstylesbasedon
how childrenrespondedh the Strang&ituationparadigm.Thesethreecategoriesvere
laterlabeledsecure anxiousambivalentandavoidant.The developnentof thedifferent
attachmenstylesis basedon how thecaregiverrespondso theinfant’s attemptat
gainingproximity. Responsiveattentivecaregiverengender aecureattachmenin the
infant, wherebytheinfant canrely on thecaregiverin timesof stressout not beearful of

exploringawayfrom their securebase.lnconsistentaregiverghatareoverly cautioust



timesanddismissiveat othertimesleadthe infantto becomemoreanxiousvhenthe
caregiveis out ofsight. Unreliableanddismissve caregiversvho oftenignore the
infant’s needdeadtheinfantto becomedistrustfulof thecaregiverandavoid attemptsy
thecaregiverto obtain proximity.Theemergingdifferentiationof attachment
characteristicopenedhe doorfor myriadapplicatonsin researcttoncerning
interpersonal relationships.

Adult Attachment

While the originalapplicationof attachmentheoryto parentingstyleshasseena
greatdealof researchthe pastthreedecadefiaveseenavastexpansion oBowlby’s
theoryto other domains beyonthe mother-infant bondn particular,researchersave
lookedinto therole attachmenstylesplayin adultromanticrelationshipgAinsworth &
Wittig, 1969;Fraley& Shaver1997; Mikulincer &Shaver2010).While anindividual’s
attachmenstyleis formulatedin infancy,manyof thecharacteristicsf this initial
attachmento thecaregiverappeato continue on into adult relationshipswell.

Within the context of aduliomanticrelationshipssimilaritiesin thesecure,
anxious,and avoidantendencie®f infantscanbe seenin the interpersonahteractions
of adults (Mikulincer &Shaver2010).In generaljnsecurendividuals (anxious or
avoidants) do ndaendto copewell with stressfuleventsgspeciallythoserelatedto
relationship troublesn comparisorto their securelyattachedounterpartsSecurely
attachedndividualsfeel theycancount orntheir partnerto supportthemin difficult times
andarenotoverlyfearful of abandonmertiy their partner.Theseindividualsfeel
deservingof positiveattentionandlove. Further,securendividualsseemcapableof

dealingwith stressfulevents, including thoselatedto relationshipsOn the other hand,



anxiouslyattachedndividualsare constantlyfearful thattheir partneris not supportive of
themor availableemotionally.This leadsto overcompensatioto gain proximity to their
partnerandahypervigilancefor signsof abandonmerftom their partner(Mikulincer,
Gillath, & Shaver2002).For avoidant individualsgloserelaionshipspresentadifferent
setof issuesAvoidantstypically feel uncomfortablegettingcloseemotionallywith their
partnerandwill attemptto distanceghemselve$rom their partnerwhentheyfeel the
relationships impeding ortheirindependencel heseoverarchingoehaviorpatterns
observedn closerelationshipshaveimplicationsnot onlyfor how individuals responith
stressfukelationshipsituations but, morebroadly, how peoplperceivethe actionsof
othersandattendto emotonal stimuli (Collins, 1996).
Evolution of Religion

While closeromanticrelationships provideealworld examplesof how people
interactwith andrelateto their attachmentigures,recentresearchasbegunexploring
lesstangibleentitiesthatmayserveasattachmentiguresfor certainindividuals,suchas
religiousdeities.Every culture,regardles®f geographicalocation, populatiosizeor
ethnic makeuphasavariationof howit relatesto the divine.FromtheHindu beliefin
thatreality only existsasthedreamof Brahma,o the Judedzhristianconception of5od
walking theearthasJesusChrist,in varyingdegreesteligion provides humabeings
with aspiritualif notphysicalcontactwith the heavenly or godlyn manyways,this
relationshipresembleshefunction moreworldly attachmenfiguresserve with Godor a
deity providing astableandsecurebaseindividualscanturnto in stressfukimes.
Particularly,in JudeoChristiantraditions,theimageof Godasawise andstrongfather

figure or personasavior is nearlyubiquitous.Theimportanceandpervasivenessf



religion throughout thevorld hasled somescholardo hypothesize the possible
evolutionarybasisof religion (Crespi& Summers,2014; Grinde, 1998).
Threeprimaryevolutionarynecessitiebave beenputforth asreasongor the
evolutionarynatureof religion: 1)right actionthroughrules,2) socialcohesiorthrough
ritual, and 3) mitigation of existentiafearthroughsymbolicandliteral immortality
(Crespi& Summers2014).HeculaneHouzel (2012) positthataround 1.2nillion years
agohumandegantradingphysicalstrengthandrobustnes$or a powerfulcortex,indeed
thelargestrelativecortexto-bodyratio of anyanimal. Thoughphysicallylesseithan
othercompetitorshumangyainedstrengthin numbersasstrongsocialbondsformedin
familial clans.Thefirst hypothesisasto why religion mayhaveevolvedis thatreligion
providesanoftenclearlydelineatedsetof rulesfor right andwrongactionaswell asa
selectsetof rewardsand punishmentgor transgressionandachievementdn setting
forth theserules,conflictsbetweengroupmembersould bereducedandtheoverallodds
of survivalfor the groupandits membersvould beincreasedOneexampleof religious
dogmamaintainingsodal orderis offeredby CrespiandSummerg2014).Many
religionssetforth rulesregardingprocreationsuchthatsexoutside ofwedlockor
adulteryarepunishablects.By prohibitingsuchacts,competitionbetweengroup
memberdor theability to reprodwee would belimited (Grinde,1998).Dogmaticrules
like restrictingprocreatiorto marriagded to development ofitualsthatcelebrategroup
membershipvithin thereligion andfosteringsocialcohesion, the second hypothess$o
why religion evolved. Rualssuchasmarriageceremonieshirth rites, funerals,or any
religiousservicewherewritten or oral traditionsaretransmittedall serveasatime and

placefor community gatheringthatengendeclosenesbetweengroupmembers



(Kirkpatrick, 2012). Rtualsaddreligiouscredencdo speciatimesduring theyearor in
anindividual'slife wherethe groupcancelebrateor mourn togethefFinally, researchers
have posited the evolution m#ligion cameaboutbecausewith our growingfrontal
cortex,we becameawareof theinevitabledemiseof ourcorporealbody.While
attachmento aromanticpartnerprovides thg@romiseof symbolicimmortality through
one’s childrenreligion provides humanwith ameansof living beyond thehysical
world with the promseof literal immortality in anidyllic afterlife (Grinde, 1998Rose,
B., & O'Sullivan, M., 2002; Wink, P., &cott,J., 2005). Although nadvancedn
previoustheoriesof the evolution ofeligion, anattachmento God could bring onéhat
muchcloserto this stable permanenspiritual world.

A broaderextensionof howreligion developectould bethis notion ofgaining
proximity to the divine whichis perceivedasimmutableandpermanentOneexampleof
this proximity-seekings theway in which we speakaboutreligion (Kirkpatrick, 2012).
Kinship language narrows the dividetweertheheavenlyor spiritualworld andthe
corporeaworld humangesidein. Forinstance Christiantraditionsoftenreferencehe
“Holy Father”,“the Son of God"andfellow churchgoersare“brothersandsisters’of
thefaith. Not only doesthis kin languagedraw Godto the physicalworld, butit draws
Godright into thefamily circle (Kirkpatrick, 2012). SoméheoristspositthatGod
representanextensionof thefamily circle (Grinde,1998;Crespi& Summers2014).
Justasreligiousleaderdn variousfaithsrepresensanctityandpowerin anearthlybeing,

sotoo does God, bum astableandevetastingrealm.



Attachment to God

Recentstudiesby a handful ofesearchereavelookedinto religiosity andthe
potentialrole God mayserveasanattachmentigure for individuals.(BradshawEllison,
& Marcum,2010;CassibbalPapagnaCalabreseConstantinoPaterno& Grandqvist,
2013; Kirkpatrick, 1998R0ss,2007).Much of thecurrentresearctiocuseson adult
attachmenstyle asit relatesto religioussatisfactiorandcopingwith grief, illnessor
otherstressorsKirkpatrick (1998)is one ofthe only researcherto positthatGodserves
asasubstituteattachmentfigure. Selfreportandbehaviorakesearchnto the notion of
Godasanattachmenfigure hasrevealedifferencesn attachmenstylesandimagesof
godaseitherloving/forgiving or cold/punitivegKirkpatrick, 1998).In this longitudinal
study,Kirkpatrick investigatedthetendencyof womento undergo religious conversion
over atwo-yearperiodaswell ashow theyperceivedGodandtheir attachmenstyle.His
findingsindicatethatsecurelyattachedoeople (individualsvith positive models of
themselvesndotheas accordingo theattachmenscaledevelopedy Bartholomewand
Horowitz, 1991)tendedo be the mosteligiousand have the most positiveagesof
God.Further,individuals highein attachmenanxiety(a negativemodelof selfand
positive model of dters)tendedto have more religiousonvesions over théwo-year
period.

Kirkpatrick (1998)placedthesefindingsin thebroadercontextof a
correspondencenodelanda compensation model of religioagachmentThe
correspondencenodelof religiousattachmentpositsthatmentalmodelsandattachment
processefor interpersonatelationshipsnimic how peoplenterprettheir relationship

with God.Thatis, if oneviewstheir closerelationshipsaasbasedn trustandstability,



thentheyarelikely to perceve their relationshipwith Godin thesameway. Thosethat
areanxiouslyattachedandcravecloseproximity to their attachmentigure report
religiousexperience®eingmore powerfulemotionally.Avoidant individualgypically
turn awayfrom religious béefs asthey do interpersonatlationshipgKirkpatrick,
1992).

While notin directcontrasto the correspondence model, teempensatiomodel
of religiousattachmenviewsthis form of attachmenin adifferentlight. For thosehat
areinsecurelyattachedGod mayservedirectly asasubstituteor compensatory
attachmentigure whenhumanrelationshipsaretoo inconsisten{Kirkpatrick & Shaver,
1990; Kirkpatrick, 1997)Kirkpatrick andShaveraskedparticipantgo classifytheir
childhood relationshipwith their motheranto secureanxious or avoidardategories.
Theseclassificationsverethencorrelatedvith numerousneasure®f religiosity and
perceptions of God. Findingsom this studyindicatedthatavoidant individualsvere
morelikely in addthoodto reportreligious conversioandhaving gpersonatelationship
with God. Alater studyrevealedasimilar patternfor anxious individuals (Kirkpatrick,
1997).Fromattachmentheory,it follows that,if Godservesasanattachmentigure for
individuals,thesepeoplemightturnto their deity duringtimesof stressBecause
separatiorfrom attachmentiguresis particularlydistressingor anxious individuals, the
presentesearchs designedo investigatehe perceivedseparatiorirom areligious
figure, asthis shouldsimilarly activatetheattachmensystemf God doesindeedserveas
anattachmentigure. Furthermoreresultsof this researchmayshedlight onwhether

religiousattachmenftollows the correspondence model or the compensatmiel.



Attachment and ERPs

While recentinvestigationsnto attachmentheory have predominatelgcusedon
differential responsebetweerattachmenstylesin avariety of contexts(suchas
responseto caregiverr romanticpartnersthesestudies have dorsothrough
behavioralandselfreportmeasuresOnly a handful of studies have lookedo
physiologicalresponseto attachmenthreats.The addition ofphysiologicalresponses
addsto theexistingliteratureelucidatingthe earliestperceptiorof thesethreats at least
in therealmof romanticrelationshipsZayas, ShodaMischel,andTanahash{2009)
weresomeof thefirst researcher® useautomaticbrainresponses) a romantic
relationshipcontextasa physiologicalmeasureln their study,theresearcherancovered
differentialbrainresponseto partnerrejectioncuesin a group of anxiouslgttached
women.In orderto understand thefficacy of employingphysiologicaimeasurem
psychologicaparadigmsa background on thgarticularmeasurs (e.g,
electroencephalogrampjoposedor this studywill be useful.

Electroencephalogram&EGs)aremeasuresf theelectricalactivity produced
by thefiring of neuronsn the brain EEGsarerecordedhon-invasivelyfrom thescalpof
participantsusing sensors. PredominantBEG activity is linked to thepresentatiorof
variousstimuli to assessieurologicabctivity dueto thepresencef astimulus.When
linking stimuli to EEG activity, theresultingwaveformis calledan eventrelated
potential(ERP). ERPsrecordvoltagechangesn neuralactivity typically in responséo
the presentatiorof emotionallychargedstimuli andareindicativeof underlyingcognitive
activitiesrelatedto the processingf the emotionastimuli andattentionallocation.Often

times,andfor the purposes of theesenstudy,EEGrecordingsareusedto study
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differentialbrainresponseto emotionallychargedwvords Gchupp, Jungifer, Weike, &
Hamm,2003 Hofmann, KuchinkeJTamm,Vd, & Jacobs2009).Theparticular
waveformof interestin suchstudiess theeventrelatedpotential( ERPs).This waveform
is time-lockedto thepresentatiorof astimulusandrecordsthe voltagechangdan neural
activity thatis linkedto cognitiveeventsrelatedto perceptionof the stimuli. ERPsare
categorizedaccordingto thelengthof time betweerstimuluspresentatiomndthepeak
amplitudeachievedn the voltagechangeandwhetherthe voltagechangewvasnegative
or positiveat thescalp(Schuppet al., 2003)If anERPwaveformis negativeijt is
labeledwith an“N” or, if it is positive,labeledwith a“P”. Thesewaveformsarefurther
labeledwith the approximatenillisecondafterstimuluspresentation. Thus, the N430a
negative voltagehangethat occursapproximatelya00millisecondsafteraword or
pictureis presented.

Thevarious components &RPsthatoccurat differenttime periodswith
differentvoltagechangesretypically associatedavith specificcognitivefunctions.For
instancegarly negativitiegbetweenl00and400ms)areassociateavith selective
attentionandearlyfeatureor semantianalysisof astimulus(Fabiani,Gratton, &Coles,
2000).Theamplitudeof ERPsis associateavith the amount ohttentionbeinggivento a
partiaular stimulus.Therefore higheramplitudesndicategreatemeuralactivity, thus,
greaterattentionbeinggivento astimulus(Donchin &Coles,1988).

Researclhn individual differencesusingERPmeasuresevealedlifferential brain
responseto emotionalstimuli basedon a number dfraits. Of particularinterestin the
presentesearchs evidencdhatadultattachmenstylesarepredictive ofdifferential

brainresponse® emotionalstimuli (Hazan& Shaver,1987; Mikulincer ancShaver,
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2007).In thew studies, theverallfinding wasthatanxiouslyattachedndividualsare
hypervigilant to threateningstimuli, particularlyregardingrelationshipthreats as
indicatedby higheramplitudesn theERPwaveformg(Zilber, Goldstein, and Mikulincer,
2007; butseeChavis &Kisley, 2012). Suchevidencesuggestanxiouslyattached
individualsarededicatingnoreattentionandcognitiveresourceso stimuli thatmay
represenathreatto their relationshipwith their attachmentigure. On the other hand,
Fraley andShaver (1997) found evidentteatavoidantlyattachedndividualsturntheir
attentionawayfrom threateningstimuli. Theseearlyneuralresponsearticularlyto
threateninguessuchasnegativamagesarelinked to mood disorderandanxiety
(Conmpton, 2003Derryberry& Reed,2002)
N400 andAttachment

Thewaveformof interestin thepresentstudyis the N400.This waveformis
typically consideredo beginaround 250mandpeaksaround 400mgFigurel). It is an
earlynegativedeflectionin theERPthatis linkedto semantigprocessingnd the
detectionof incongruence aftimuli within agivencontext(Hagoort,Hald, Bastiaansen,
& Petersson2004). Hagooretal. (2004) found th@resentatiorof non-wordsand
semanticallyincorrectwordswithin asentencelicited morenegativegoing deflections
earlyin attentionprocessing.Further,stimuli thatarenotattendedo do notelicit as
negative of aleflectionin this waveform,nor dothesedeflectiondastfor aslong
(Bentin,Kutas, & Hillyard, 1995;Kiefer & Brendel,2006).Therefore themorenegative

thedeflectionandthelongeriastingthedeflectionimplies greatemprocessingf stimuli.
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Figure 1.Theblueline indicatesthewaveformassociateavith acontextconsistentvord
paring(e.g.,dog<at). Theredline indicatesthewaveformassociatedavith context
inconsistentvord paring(e.g.,dog-sun)Note thelargerdeflectionfor context
inconsistent paringgFrom Grossi& Neville, 2000)

Zayasetal. (2009)usedthe N40Qto investigateattachmenstylesastheypertain
to romanticpartnersandthe potentiafor romanticrejection.In their study,Zayasetal.
hadparticipantdistento sentencethat wereeitherattachmenprimes(e.g.,"When | am
having ahardtime my partneris...”) or aneutralprime (e.g.,"When | ambalancingmy
checkboolkmy partneris...”). Thetargetwordswereeithernonwords(to testthe
presencef the N40OOfor semantigrocessing),acceptancavords €.9.,“ supportive) or
rejectionwords €.9.,“absent”).N400waveformswereaveragedor eachtargetword and
attachmenstylesweremeasuredT hefindingsindicatethatthe N40Oamplitudewas
greatesfor non-words andejectionwords,particularlyin the contextof theattachment
primewith anxiouslyattachedgarticipantsThe authorsarguethatthesefindingssuggest
individualswith anxioustendenciesrehypekrvigilant for threatsto their relationships
earlyin attention allocationprocesseandthatthisis especiallyrelevantwhenit is in the

contextof anattachmenprime. In thisway, differential responses the N40Cbasedon

one’sattachmenstyleindicatewhetherthey perceive eejectionword assufficiently
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upsetting oattentiongrabbingto requirefurtherprocessingThe potential forseparation
from their romanticpartner(attachmentigure) activategheir attachmensystemwhen
theyfirst perceivethis threatandtheattentiongrabbing nature of thegectioncue
indicatesaturning towardthethreateningstimulusamong anxious individual$he
oppositepatternwasseenamong avoidant individualssthey showededuced\N400
amplitudedor rejectionwords,indicatingaturning awayfrom a threateningtimulus.
Typically, EEG studies ofttentionfocus on alifferentwaveformknownasthelate
positivepotential(LPP),which occurslaterin processingbetweem50msand700ms)
andis associatednorewith overallattentionallocation(Luck andKappenman2012).
Because¢heseauthorswereinterestedn theinitial orienting towards cawayfrom
threateningstimuli, they optedor using theearlierN400to assesammediatereactions.
In the contextof thecurrentstudy,asimilar paradigmcanbe usedto investgatewhether
one’sdeityis servinga comparableole asanattachmenfigure, especiallyfor highly
religiouspeople. Additionallythis physiologicalmeasuravould addto theliteratureon
religiousattachmenasthe N40Ocantapinto early,automaticperceptions of a potential
attachmentigure.
PresentStudy

Theaim of thepresenstudywasto useelectrophysiologicameasuresf early
neuralprocessingdo betterunderstandnoderatdo highly religious individual’s
perceptionof God.Presentlyresearh into the potentiatole Godmayfill asan
attachmentigure hasonly beeninvestigatedhroughself-reportmeasuresf religious
beliefs,religious conversionandcorrelationdbetweerattachmenstylesand perceptions

of groupmembershipn religiousinstitutions(Kirkpatrick, 2003).Thereforethis study
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broadens théteraturein this areato includeneurophysiologicaineasures$o elucidate
theearlyprocessingf threatsto religiousattachmentigures.Hypothesis 1N400
amplitudeswill be highe(morenegative) overallrom rejectioncuesoveracceptance
cues.Thiswould beindicativeof therelativesurpriseindividualsmight perceivewhen
hearingcuesindicatingrejectionby a powerfulreligiousfigure (God).Hypothesia:
For highly anxious individuals, the N4Q@@aveformfor rejectioncueswill show the
greatesamplitudeover thosehataresecurelyor avoidantlyattachedSuch a finding
would reflecttheactivationof theattachmensystemto the perceivedhreatof separation
from Godanddemastratingthat,in this context,Godis perhaps servingsa
correspondingttachmenfigure. As thecorrespondencemodelsuggestgustas
insecurelyattachedndividualsperceivetheir attachmentigure (caregiveror significant
other)to beunreliable,sotoo do theyperceivetheir godto beunreliable.Thus,target
wordsimplying rejectionareparticularlyattentiongrabbingfor anxious individualsis
theyarehypervigilant for threatsto their attachmentelations therebygreateMN400sin
this group wouldend supportfor the correspondence modelrefigiousattachment.
Onthe other hand, should the N4@@plitudedor rejectioncuesbelessnegative
for anxious individualsthis couldlend supportfor the compensation modeélfypothesis
2b). Sincethe compensation model positatGodservesasasecurebasefor insecure
individualswhenworldly attachmentiguresfail them,thehypervigilanceof anxious
individualsmay not becuedby a presupposeskcureattachmentigure, thusrejection
cuesarelessattentiongrabbing.No specificpredictionsaremaderegardingmore
avoidant individualgsresearchndicatestheseindividualstendto usedeactivating

strategiesvhenthey encounteemotionallychargedsituationsandsuppressheir
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reactiondo thattype of material(Mikulincer & Shaver2007).Finally, if the N40QOs
indicativeof initial orientationtowardssurprising,out-of-contextstimuli thatmayrequire
furtherprocessingthenLPP waveformshataretypically usedto assessverallattention
allocationto andprocessing of atimulusshoulddiffer betweentargetword type (Chavis
& Kisley, 2012; Thomas, Johnstone, & Gonsalvez, 2@ilBer, Goldstein, &
Mikulincer, 2007).No specificpredictionsveremadefor thesel PP waveforms, but
thesedata werecollectedduring therecordingprocessaandexploratoryanalysesvere

conducted.



CHAPTER 2

METHOD

Participants

Four hundrecndsixty Universityof Colorado, Colorado Springs psychology
students toolpartin the onlinedatacollectionthrough theSONA SystemWebsitefrom
March 2015 througiMarchof 2016. Compensatidor thecompletionof thesesurveys
wasgrantedasone point oextracreditwhich the participantcould applyto any
psychology coursma which theywerecurrentlyenrolled.Datafrom the Centralityof
Religiositysurveywasanalyzedrom theseparticipantsandthosescoring3.0andhigher
on the surveyindicatingmoderateo high religiosity) wereindividually contactedvia
emailby theprincipalinvestigatoraskingfor their participationin thesecondartof the
study.Forty-threeparticipantsook partin the secongbart of the studywhich involved
therecordingof electrophysiologicaineasuregi.e. EEG)thattook placeontheUCCS
campus Compensation fatheir participationin thesecondartof thestudywasmadein
theform of two points ofextracreditor $20cashpaymentOf the 43 participarthat
completedboth the online survegndlab recordingsthreeof themhadto beremoved
from thefinal analysis.Two of theseparticipantshadbraids and/ohair extensionghat
madecleanlyrecordingbrainrespnseimpossibleandthelastpersorhada corrupted
datafile thatwasunableto beanalyzedThefinal analyzedsampleconsisted of 40

participantswith suitablerecordings32 werefemaleand8 weremale(80%female,20%
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male)andtheir agerangedirom 18 - 40years(M = 21.62,SD = 5.36).The ethnic
makeupof thesamplewaspredominantlywhite (60%), followed by latinos(15%)and
other/mixed(15%),andasian(7.5%),with theremaining2.5%beingundefined.The
religiousaffiliation of thesamplewaspredominantlyChristian(50%), followed by
27.5%Catholic,10%O0ther,7.5% agnostic, 2.5%luslim, and2.5% BuddhistOf the
participantsjustslightly overhalf reportedbeingsingleor divorcedat thetime of the
initial online surveys (52.5%yhile theremainingreportedoeingin a relationshipPrior
to theEEGrecording,the Snellenvisualacuity chartwasusedto determineparticipants’
ability to seethewordsthatwerepresentean the computer monitan front of them
during theEEGrecording All participantdested20/40 orbetterwith naturalor corrected
vision.
Materials and Procedure

Participantsompleteda seriesof surveysonlineprior to comingto the on-
campudaboratoryfor the EEGrecordingsessionParticipantsignedup for the study
using theSONA Systemthatis accessethroughthe University of Coloradwebsite.The
SONA Systemallows participantdo createan accounto which extracreditis granted
whentheyparticipatein astudy.This extracreditcanbeappliedto psychologycourses
theyarecompletingthrough thdJniversity. Oncetheparticipantsignedup, theywere
redirectedo the Qualtricswebsite,an onlinesurveyplatform,wheretheycompletedhe
surveys Following completionof the surveysextracreditwasgrantedo the
participant’sSONA account.Thesesurveysconsistedf ademographicgjuestionnaire,
the Centralityof Religiosity Scale(HuberandHuber,2012) the Emotions in Close

Relationships questionnair@dthe Imageof Godscale(Benson & Spilka, 1973).
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Centrality of ReligiosityScale

The Centralityof ReligiosityScale(CRS;Huber and Huber, 20182 areliable
andvalidatedmeasuref the importance aalienceof one’sreligiouspracticein their
life. It is basedonfive corefeaturesof religiosity including publicpractice,private
practice religiousexperiencesdeology,andintellectualdimensionsThe scaleis
measuredan afive-pointLikert scalerangingfrom 1(Not atall important)to 5 (Very
important). The combination othesefive dimensioncanbeviewedasavalid measure
of anindividual’sreligiosity. The scaleauthorssetforth recommendedutoff valuesto
differentiatehighly religiousfrom moder&e andlow religiosity (1.0to 2.0: notreligious,
2.1to 3.9:religious,4.0to 5.0: highlyreligious).The CRShasbeenusedin 25 different
countriesandthe 15#em scaleshows goodeliability (a = .96).

Forthe purposes of th@resenstudy,the cutdfs on theCRSwereusedto select
only themoderatelyto highly religiousparticipantsBecauseve wereinterestedn the
neurological responsés godrelatedacceptancandrejectioncueswe did not
necessarilexpectaneffectfor individualsthatarelow in religiosity. Participantavere
pre-screenedisingtheir scoreson theCRS.Initially participantsscoring4.0andhigher
on theCRSwerechoserfor theEEGrecordingportion of thestudy.However,dueto a
low number ofparticipantsscoringin this high range we choseto expandtheselection
criteriato thosescoring3.0andabove on th€RS.Thosescoringbelow 3.0 on thecale
werenotaskedo participatein thesecondportion of the studywhereEEGswere
recordedTheparticipantghatwereexdudedwerestill grantedl point ofextracreditfor

theirtime completingthe online surveys.
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Emotionsan Close Relationships Scale

The Emotionsin Close RelationshipScale(ECR;BrennanClark, & Shaver,
1998)is areliable (ax = .92)andvalidatedmeasire of adultromanticattachmenstyles.
TheECRis comprisedof two 184tem subscaleshatmeasurdevelsof relationship
anxiety(e.g.,”I amworriedmy partnemwill leaveme.”) andrelationshipavoidancege.g.,
“I don’t feel comfortablegettingcloseromantically.”) onan 8-pointLikert scale.The
average®f anxietyandavoidancesubscalesrecomputecandindividualsareclassified
into one of fourattachmenstyle categoriebasedonthesescoresindividualsscoring
low in bothanxietyandavoidancereconsideredgecurelyattachedvhile if either
anxietyor avoidancas high, the participantwill beclassifiedasone of thoséwo
dimensiongseeFigure2). Thosescoringhigh on both dimensionarerarebutare
consideredo beanxious/avoidants.
Image ofGod Scale

Theimageof Godscale(Bensornand Spilka, 1973)s ameasuref anindividual's
perceptionof godasloving andforgiving or vengefubndpunishing.Following
Kirkpatrick andShaver’'s(1992)adaptatiorof thescale therearetwelveitemsthatask
participantgo ratehow closelyanadjectivedescribesheir perceptionof god on aLikert
scalerangingfrom 1 (notatall) to 9 (very much).Theimageof godscalecanbe
subdividednto threesubscaleshatinclude a Lovingsodscale(five items), a
Controlling Godscale(threeitems),anda DistantGod scale(four items).Alpha
coefficientsfor thethreesubscalesregoodfor the Loving Godsubscalga = .96), good
for theDistantGod subscaled = .84),andfair to low for the Controlling Gogubscale

(o =.64).
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Figure 2.Low avoidanceandlow anxietyscoreswill placeanindividualin the uppelteft
guadran{secure)High anxietyandlow avoidancescoreswill placeanindividualin the
upperfight quadrant (anxious [preoccupiedfligh avoidanceandlow anxietywill place
anindividualin thelower-left quadran{[dismissing] avoidant).Finally high anxietyand
high avoidantscoreswill placeanindividualin thelower-right quadrant (anxious-
avoidantfearful-avoidant]).(From Mikulincer & Shaver,2010)
LexicalDecisian Task andEEG

Theelectrophysiologicatecordingtook placein theHumanneurophysiology.ab
on theUCCScampusParticipantsverefitted with a 74ehannekinteredAg/AgCI
electrodecapfrom ElectrodeArrays (ElectrodeArrays,EL Paso,TX) connectedo a
multi-channelamplifier. Theamplifierandcapwere controlledwith datacollection
software(Sensorium, IncCharlotte VT) thatrecordedEEG responses thateretime-
lockedto thepresentatiorf thetargetwords.The capresembles swim capthathasan
arrayof electrodesrrangedvervariousareasof thescalp(Figure3). It is appliedto the
scalpusinganelectricallyconductivegel (EGel)thatis insertednto eachof the 74

electrodesvith asyringeandblunttip metalapplicatortubeasperthemanufacturer’s

instructions.The conductiveEGelservedo reduceelectricalresistancen thescalpso
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thatneuronabctivity canbemoreeasilyrecordedThe standardacceptedesistance
levelsis approximatelyl0 kohms or belowo reducetheinfluenceof artifactsin the
recording.Electricalactivity of neurondocatedbeloweachelectrodds amplifiedand
recordecat arateof 2,000Hz. In addition,lateralandsuperiorelectrodesitesaround the
eyescollectedeyemovement@andblinks which cancontaminateEEG recordings, thus,

thesemovement@reremovedrom thefinal analysis.

Figure 3.Thedistributionof 74 electrodescrosshescalp.
Theparadigmparticipantsook partin during theEEGrecordingwasmodeled
afterZayasetal. (2009)with theexceptionthatthe contextof thesentenceseplaced
partnercueswith Godcues.Thelexical decisiontask(LDT) is a commordecisiontask
thatrequiresparticipantdo classifywordsfrom nonwords Oncethe capwasappliedand
theelectricalresistanceeachedacceptabléevels,participantshadheadphoneplacedon
theirheadsover theelectrodecap.An audioparadigmconsistedf arecordedemale

voice readingentencetemsof similar structureand lengthAs perZayasetal., these
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sentencastemswerein anattachmentelatedcontextsuchthatamildly stressfulituation
is broughtto mind, asthis servedo activatetheattachmensystemThe attachmentigure
in thesentencevas“God” andthetargetword waseitheracceptingor rejectingin nature,
though not spokem therecording.Instead thetargetword wasdisplayed on a computer
monitorin front of the participantvhentherecordedsentencastemhadcompletedFor
examplethesentencéWhen | amhaving adifficult time at work, Godis supportive”
placesGodastheattachmenftigure in anattachmentelatedcontextandthetargetword
(e.q.,“supportiveé) is theacceptanceue.Similarly, in thesentencéWhen | amhaving a
difficult time at work, Godis dismissive’thesamesentencestructures maintainedand
Godremainstheattachmentigure, but thetargetword is changeo arejectioncue.The
targetwordsweredisplayed on a 1iiich LCD computemonitorplacedapproximately
50 centimeterdrom the participant'sface E-Primesoftware(Psychologicaboftware
Tools,Inc. Pittsburg,PA) wasusedto play thepre-recordedsentencestemsandto
display thetargetwords for theparticipantsBrain responseso thesetargetwordswere
time-lockedto the presentatiorof the word for a onesecondduration(0 - 1,000ms) using
a photosensitive diodstachedo the monitordisplayingthetargetwords.To testfor the
presencef N400 waveforms, onthird of thetargetwordswereorthographicallycorrect
nonwordg(e.g.,“kating”). Thedifficulty of placing nonword& contextgeneratearge
N400amplitudesandthis servedasamanipulationcheck(Luck & Kappenman2012).
Participantsverethenaskedo classifythetargetaseitheraword or nonword using
mouse buttorpressesndboththeir responséime andresponsaccuracywasrecorded
through SensoriunSentencestemsandtargetword presentationveregroupedn

pseudo-randororderinto blocks offive sentencesach.Therewereatotal of 40
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positive, 40negativeand40 nonwordargetsusedresultingin 120sentencestems
presentedo participantan 24 blocks Prior to beginning theask,participantsvereread
the followinginstructions:

“You will hearseveralsentencesf similar semanticstructure,however the final
word ofeachsentenceou hearwill not be heard, buwill beprojectedon thescreenin
front of you. This wordnaybe areal word or a nonword that looks grammatically
correct. This wordwill be projectedon thescreenin front ofyoufor onesecondandyou
will beaskedo indicatewhetheryouthinkthis wordis areal word bypressingthe right
mouse button or a nonword pyessingtheleft mouse buttonAfter indicating your
response, thaextsentencevill beread and thetargetwordwill again appear otthe
screen After everyfifth wordyouwill begivenabreak.Pressany mouse button #tis
timewhenyouarereadyto continue.”

Following completionof theLDT, theelectrodecapwasremovedand
participantsveredebriefedon the purposef the studyandquestions oconcernghey
hadwereaddressedl herecordedlatafiles for eachparticipantwerethenanalyzedor
theERPdata.

Analysis

BehavioraldataandEEG datawereanalyzedseparatelyButtonfpressaccuracy
andresponséime measuresvererecordedduring thetaskto ensure propesask
performanceWaveformsfor eachtargetword type (positive,negative andnonword)
weremeasuredisingEMSE DataEditoranduniquewaveformsfor thesetargetcuesfor
eachparticipantweregeneratedby averagingorain responset eachword type acrossa

onesecondime window. Within theseuniqueone seconddurationwaveformsthe
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primaryepochin interestwasthe N40Othatrangedirom 350msto 450ms following the
onset ofword presentationin addition,andfor the purposes of exploratoayalyses,
amplitudedor later epochaverealsomeasuredthesebeingearly (400ms-600msand
late (600ms-800ms).PPs(late positivepotentialg. Within eachepochmeanamplitudes
for eachword typewithin thattime window servedasthe measureof brainactivity to that
givencue.By averagingall participantbrainresponsegtogetherfor eachword type,
grandaveragavaveformsshowing the overalbrainactivity acrossa onesecondime
window wasproducedandis shownin Figure4. Basedon procedureasedby Zayaset
al. NA0Oamplitudemeansat midline site PZ wereusedasthe dependent variable
assessheeffectof rejectionandacceptanceuesin the subsequeiatnalyss. For the
N400 meanamplitudesit is importantto remembethatsmallerpositivevaluesindicate

morenegativepeakdeflections i(e. moreattentiongrabbing).
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RESULTS

All datawereanalyzedusingSPSSStatisticalPackagédy IBM. As a
manipulationcheckto ensureparticipantsverecompletingtheassignedexical decision
task,responséime to targetword classificationandaccuracyof buttonpressesvere
assessedResultsfrom eacharepresentedn Table 1. Thehigh accuracyof buttonpresses

to classifyword typeindicatesparticipantsengagedn thetaskcorrectly.

Tablel

Behavioral andERPResponses
Means and standard deviatioreportedM (SD); ERP amplitudegeportedin microvolts

(LV)

Word Type

Positive Negative Nonword

BehavioralResponses

Responsdime (ms) 571.13(194.38) 674.59(209.69) 727.95(326.58)
Responséccuracy(%) 99.2% (.22) 98.8% (.27) 98.4% (.30)

ERP Responses
N400 (1LV) 6.76(5.18) 6.62(6.03)  4.55(5.05)
LPPEarly (V) 7.02(4.61)  6.87(5.40)  3.53 (4.80)

LPP Late (1V) 3.83(4.18)  5.72(4.64)  3.71 (4.46)
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ERP Data

Thefirst analysegpreformedon theERPdatawereintendedo provide support
for thevalidity of proceduresisedin this study (.e. presencef N400). Arepeated
measureANOVA wasconductedo comparemeanamplitudedor theN400during
presentatiorof positive,negative andnonwordtargetsto ensure N400 amplitudésr
nonwordtargetsweregreaterimorenegative/lespositive)thanfor realword targets
(Kuntas &Hillyard, 1984)andresultsarereportedn Tablel. A maineffectof word type
wasrevealedF(1, 39) = 15.50p < .001. Bonferrontorrectpost-hoc comparisons
revealedneanN400 amplitude$or nonwordtargetswereindeedmorenegativethanfor
negativeword targets( p < .001).Further,theN400amplitudedor nonwordtargetswere
alsomorenegativeghanthose N40@mplitudedor positive words§ < .001). Hypothesis
1, which predictedN400amplitudeswvould bemorenegaive for negativetargetwords

comparedo positivetargetsvasnot supportedp(= .774).

B .
Negative O
B - / IL'-*\I .
Nonword \P,.
Positive i SN A

EarlyLPP

) | N400 | LateLPP
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Time (ms)
Figure 4. Grandaveragewaveformdor eachfor typeacross 1¢imewindow
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To testthe hypothesis that N4GOnplitudesnvould vary basedon attachment
style,amultiple regressiorwasperformedwith attachmenanxietyandavoidancescores
aspredictorsof N40OOamplitude.Hypothesis 2@redictedthat N40Oamplitudesvould be
greatesfmostnegative) fomoreanxious individualsThe model did nosignificantly
predictN400amplitudesfor negative wordsvith an R? of .079.However,attachment
anxietywastrendingtowardsignificancewith an unstandardizetetaof 1.48 ¢ = .087).
Thisindicateshatfor anincreaseof 1in anxietyscorestherewasanincreasen N400
amplitudesof 1.48microvolts.In termsof whatthis meandor the influence of
attachmenstyle oninitial responset negative wordselatingto God,andtrending
towards support dflypothesis 2jas thatnegativecuesin thecontextof Godareactually
lessattentiongrabbingfor anxious individua. Additionally, no significantregression
modelwasfoundfor N40Oamplitudesfor positive wordgR? = .062).Finally, no
significantregressiormodelwasfoundfor N40Oamplitudesor nonwordsaswell (R* =
.012).

LPP Analyses

While nosignificantpredidive ability of attachmenstylewasfound concerning
the N4OOwaveforms exploratoryanalysesvereperformedon laterepochsof theERP
datalooking at overallattentionallocationto negativeandpositivetargets.Thesdater
waveformsrangingfrom 400msto 800msarelate positivepotentialsandare positive-
goingpatternsof activationthatareindicativeof attentionallocationto emotionalstimuli.
For the purpose of the explorataapalyseswe divided theLPPinto anearlyandlate
epoch.Theearly LPPwasthetime window betweer00msand600msaftertargetword

presentatiormndthelate LPPwasthetime window between600msand800ms.Thiswas
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doneprimarily basedupon a visual inspection of the graaneragevaveformsthat
appeardo show adifferencein activationbasedn word type overtime.

An analysisof variance(ANOVA) wasperformedn a 2 X 2designwith Time
(earlyandlate LPPs)andWord Type (positiveandnegative)asthefactors.Therewasa
significantmaineffectfor Time, F(1, 39) = 23.98p < .001,andanearsignificantmain
effectfor Word Type,F (1, 39) = 3.30p = .077.Interestingly therewasa significant
interactionbetweenTime andWord Type,F(1, 39) = 15.92p < .001.This interaction
indicatesthatwhile earlyprocessingf negative and positive words (400 - 600nvak
approximateljthesame prainactivationfor negativewordsremainechigherfor a longer
duration (600 - 800ms) indicatirgyeatemeedfor processindor thesewords(Figure5).
Post-hodestsconfirmedtherewasa nosignificantdifferencein processindi.e. ERP
amplitudesyor positiveandnegativewordsduring theearlyLPP waveform p = .779).
However,during thelate LPP,therewassignificantdifferencein processingi.e. ERP
amplitudespetweenwvord type duringthis time window ( = .002).

Baseduponthe observation ofhis interactionin the LPPwaveformswe decided
to examinethe potentiakffectof whetherthe participantwasin arelationshipor not
during therecordingandif this affectedthar attentionto attachmentelatedcues.Based
uponrecentfindings (LathropPavis, & Kisley, 2015), thd.PPwaveformsproducedn
responséo attachmentelatedcontextdiffers baseduponwhethertheindividualis in a
relationshipor not.In effect,bang in arelationshipappearso amplify attachment
anxietysuchthatLPP responset negativecuesdrawmoresustainedttentionfrom

those individualshatarehighin attachmenganxietyandalsoin a relationship.
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Figure 5.Timeby wordtypeinteradion. Note.Timelis Early LPP timewindow (400ms
- 600ms) andime2is LateLPP timewindow (600ms - 800ms).

As mentioneckarlier,of the 40participantghattook partin thestudy,19 of them
reportedbeingin a relationshipWe selectednly thesecasedor furtheranalysisrelated
to theeffectof attachmenanxietyon ERPamplitudeslnitial inspectiorrevealedastrong
correlationbetweeranxietyandthelate LPPwaveformfor negativewords(r = .58). A
multiple linearregressiowasthenperformedo determingf attachmenanxietyand/or
avoidancevaspredictive oflater LPP amplitudedor negative wordsTheregression

modelwassignificant,F(2, 18) = 4.31, R=.35,p = .032,with greateranxietypredicting
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greaterLPP amplitudesfor negativenvords(3 = 1.92,p = .022).Attachmentavoidance

still wasnot asignificantpredictor ofLPPamplitudegp = .603).

Figure 6.Plot of LateLPP amplitudes for negative words (600ms - 800msrbyety

level.
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CHAPTER 4

DISCUSSION

In broadterms,the overarchingoalfor this studywasto determindf thereis
evidencefrom anelectrophysiologicaperspectivethatone’sGodservesasan
attachmentigure. The original hypotheses regardiattachmenstyleandN400
amplitudesverenot supportedgsuchthat NAOOamplitudesdid notvary significantlyorin
the predicteddirectionwith attachmenscoresasthepredictingvariable.However,
subsequent exploratory findings usiatgrtime windowsin ERPmeasurenmas
supported theelevanceof attachmentheoryin interpretinghow individuals perhaps
relateto their Godasanattachmentigure. This discussiorwill exploreinterpretations of
the null findingswith consideratiorof thecorrespondencandcompensatio model of
religiousattachmentFurther,therewill beanexaminationof thesignificantfindings
regardingtheanalysisof theLPP waveforms Finally, limitations of this studyandfuture
directions ofstudyingreligiousattachmentising electrophysiolagal measuresvill be
discussed.

To beginwith, Hypothesis bredictedthatN400amplitudesvould bemore
negativein generaffor rejectioncues(negativewords)comparedo acceptanceues
(positivewords).However,the meanamplitudedifferencebetweernN400sto negative
andpositive words did nadignificantlydiffer in eitherdirection.The manipulatiorcheck

conductedo seethatnonwordtargetsgeneratedhe greatestN400swasconfirmed,
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indicatingthatnovel or out-ofeontextstimuli wereprocessediifferently. A possible
reasorthatN400sfor negative wordsverenotdifferentthanfor positive wordss that
the presencef nonwordgn theparadignwerefar moreattentiongrabbingand
thereforewhenreal negative wordsverepresented, thewerenotsufficiently surprising
to generatean N40Odifferentfrom real positive words.

In testingHypothesis 2a& waspredictecthathigh levds of attachmenanxiety
would predictgreaterimorenegative) N400s negativetargetwordsasthesewords
should bemorethreateningandattentiongrabbingto someonavith ananxious
attachmenstyle. Sucha finding would provide suppoitr thecorrespndence model of
religiousattachmenti.e. sameattachmenstylein interpersonal relationshigswith
religiousfigures).Basedon the finding othis study,this did notappeato be thecase.
Instead greaterattachmenanxietytrendedilowardsignificancein predicting a
morepositiveN400, meaninghatstimuli werelessattentiongrabbing or out-otontext
to moreanxious individuals. Although nog¢portechere,a subsequemultiple
regressioranalysisvasrun using onlyparticipantghatreportedbang in arelationship
andthis trendbecamesignificantfor attachmenanxiety(p = .047). Thouglhistrend
wasin the oppositalirectionthanpredictedoy Hypothesis 2éandtrending towards
support ofHypothesis 2]y it offersinsightto potential procssingof rejectioncuesbased
on one’sattachmenstyle. In this casethis trendcould benterpretedasanxious
individualsareexpectingto belet down or abandonduly their attachmentigure, thus
rejectioncuesarenotassurprisingto them.This could suggestodis still servingthe
role asa correspondingttachmentigure thatis justaslikely to abandoror betrayan

anxious individuahsin interpersonaattachmenfigure. On the other handf Godis
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servingasa compensatorgttachmenfigure, the hypervigilancefor threatsto the
attachmentelationshiparenotassalientandthe individual respond® therelationship
morelike asecurelyattachederson wouldwherenegative or positiveuesabout the
figure arenotgreatlydifferentbecause@nebelievestheycanultimatelyrely onthis
figure for supportin thecontextof trying to extrapolatevhethertheseparticipants’
interpersonaattachmenstylescorrespondo their religiousattachmenbr compensate
for insecureattachmentg daily life is challengingn light of the currentfindings. It
could bethatreligiousattachments nottypically assalientasinterpersonaattachment,
thus N4OQpatterndor partnermrejectioncues(Zayasetal., 2009)aredifferentfrom God
rejectioncues.Further,interpersonahttachmentigureshaveatangibleform and
presenceavith specificmemoriesassociatedavith the pastonehaswith their attachment
figure. Essentiallyjt is likely easietto bringto mind aphysicalbeing.Thetangibility and
salien@ of memoryandphysicalityassociateavith one’sGod could beessvivid.

In looking at brainactivationpatterndbeyond the N4OWaveform,aninteresting
interactionbetweenwvord type andtime emergedThis interactionindicatedthat negative
wordsandpositivewordsunderwent aimilar amount ofearly processind400 - 600ms)
aftertheywerepresentedbut the amount of processifay negativewordsremained
significantly higherlateron (600 - 800ms)lhesefinding showthatrejectioncues
concerningore’s God elicit moresustainedattentionallocationthanacceptanceues.In
other wordstheseindividualssustainattentionto negative wordé the contextof their
God,while positivewordsareresolvedmorequickly by the individual.

Theeffectof paricipants’relationshipstatuswasalsoinvestigatedsince findings

from previous studies (Lathropavis, & Kisley, 2015)indicatebeingin arelationship
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amplifiestheimpactof attachmenanxietyon LPPs,perhap$y makingtheattachment
relationship(smoresalient(Edelstein& Gillath, 2008).In this casewe foundthatthose
participantsn a relationshigt thetime of the recording showedstrongercorrelation
betweerattachmenanxietyandlate LPP waveformdor negativewords. This findingin
particularcouldlend supporto the correspondence model of religi@ischment,
wherebyanxiousinsecurityin interpersonal relationships evidentin attachmentelated
contextsregardingone’sGod. Arecentstudydemonstratedimilar resultsto negative
cuesabout one’s partnavheregreatel. PP amplitudesveregeneratedrom these
negativecueswhenattachmenanxietywashigh (Lathrop,Davis, & Kisley, 2015).In
essenceor moreanxious individualspegativecuesabout one’partneror about one’s
Godgeneratgreatersustainedttentionthanpositivecues.Thesenegativecuesareseen
asthreatsto arelationshipthatis moreconcerningo individualsthatare highern
attachmenanxiety.
Limitations

Therewereseveralimitationsto this studythatshould beconsideredefore
interpretingthe findings.Thesdimitations could havempactedtheresultsreported, but
offer potentialfuture directionsfor studies concerning religioastachmentOne
limitation revealedduring thedatacollectionphasewas the very low responsateof
participantsvhentheywereaskedo comeinto thelab for theEEG recording For the
purposes ofhis studyit wasnecessaryo prescreeiparticipantdasedontheirlevel of
religiosity asnon+eligiousor low+eligiosity individuals would not havieeenappropriate
for a studyregardingeligiousattachmentlnitially, only participantsscoring 4.0 of

above on th€entrality of ReligiosityScalewerecontactedhowever therewerevery
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few participantsscoringin this rangeandcollectingenoughparticipantan theEEG
recordingwould havebeenvery difficult. Thereforewe expandedhereligiosity criteria
to include thosecoring3.0andabove on th€ RS.While multiple attemptsveremade
to contactthe participantghat scoredmoderatelyto highly religious on th€RS,less
thanhalf of thosecontactedcameinto the oneampudab for theEEG recording.
Furthermorewe choseto changeheform of compensatiofor the EEG recording
sessiorfrom 2 points ofextracreditawardedhroughSONAto a $20cashpaymentor
their participation An analysisof the observegowerof therecruitedsampleindicated
achievedpowerof only .31. Apriori analyse®f estimatedsamplesizeto achieve
sufficientpowerindicatedwe needa samplesize of 44 participantdbasedon effectsizes
reportedby Zayaset al. (2009).Effect sizesregarding thenfluenceof attachmenstyle
on potentiareligiousattachmenscenariosneasuredbyy the N40Oclearlyarenot of
similar sizeto effectsizesin attachmenstylesin interpersonattachmenscenarios.
With this smalleffectsizefoundin thepresenstudy(R? = .079), a G*Poweestimateof
samplesizeneededo achievesufficient powerindicatedwe would needatotal of 74
participantgo detectan effect. Giventhesmall effectsizein this reportedsamplejt
would bebeneficialto collectalargersampleto determinegf thereis atrue effect of
attachmenstyle onacceptancandrejectioncuesrelatedto God. Regardlesshese
findings suggesthat the effect of processingejectioncues,asmeasuredy the N400
amplitudesmaybestrongerifor interpersonatelationslips thanfor religiousfigures.
Effect sizesreportedvhenwe selectednly casesn which theparticipant
reportecbeingin arelaionship, howevenveremuchlarger(e.g.R? = .35 foranxiety

predictinglate LPP for negativewords).Giventhis effectsizeandasampleof 19
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participantspbservegowerwas.82.For the multiple regressiorfor the N400
amplitudedor negative words,usficient powerwasalsoobservedvhensingle
participantsvereexcluded(.80).For future studiesjt could be helpfuto recruitonly
participantghatreportbeingin arelationshipasthis apparentlyincreaseshesalience
andeffectof attachmentelaionships. However,asa caution, responsateswerealready
quite lowfor this study andanyfurtherexclusioncriteriacouldhamperdatacollection.

Thelack of significant findinggegardingattachmenstyle predictingN400
amplitudescouldpotentiallyhavebeenlimited by theoverall LPPswe observedor the
differentword types.For instanceprainresponsefor negative wordsveremore
positivelydeflectedoverallcomparedo nonwordandpositivetargetwords. This is
particularlyobviousin theinteractionresultsof Time X Word Typewherenegative
wordshadmorepositivelysustainedttentionallocationthanpositivewords.Whatthis
couldmeanis thatthis greaterpositivedeflectionactuallypulled the preceding N400
amplitudegwhich shouldtypically remainnegative)up higher du¢o theneedfor greater
processingThis canbeseenn Figure4 wherethe overallwaveformfor negative words
shows higheamplitudesgspeciallyduring thelast500ms ofword presentationThis
greateroverallamplituck influencedearlierepochsaswell.

The content of thesurveysthatweregivento participantoffersanother possible
limitation thatcould beremediedn the futureln particular,the questions the
Centralityof Religiosity Scaleare,in part,madeup of questiongegardingthe public
domain ofreligionin one’slife. Thesetypesof questionsareoften contrastedvith
guestions about thgersonaljntrinsic significanceof one’sreligionin theprivate

domain.In thefuture,it might be prudento measurenot just thamportancepr centrality



37

of religionto one’slife asin the CRS,but morespecifically,to measurénhow intrinsically
motivatedtheyareby their religion. Thus,while the participantsve collectedwere
considerednoderateo highly religious, perhapgheyweremotivatedby thesocial
appealof religiouspracticeratherthanarelianceon the divindor comfortor identity as
intrinsic religiosity measuresnight provide.If thiswerethecase perhapshe
intrinsically religiousmay havedifferentattachmentelatedresponseto acceptancer
rejectioncues.We did collectdataon how loving garticipantviewedtheir Godto be
(i.e. a private-domaimonstructiandno significantcorrelationsemergedvith regardto
ERPdataor anxietyandavoidancaneasuresThis couldindicatethatintrinsic religious
motivationsdo not play aignificantrole outsideof extrinsicmotivationsin how one
attachedgo theirreligiousfigure. However,precludingthedirectionof religious
motivation(i.e. intrinsic vs. extrinsic) couldhamperfuture studiesn religiousattachment
asattachmentheoryposits thgrocesdo beinternallymotivatedto gainsecurityand
proximity with importantfiguresin ourlives.

While thepredictedresultsof this studywerenot found, someterestingtrends
relatingto attachmenanxietyandreligiousattachmentwereexplored Further,overall
attentionallocationfor acceptancandrejectioncuesshowed alifferencein this
moderatdo highly religioussampleof participans, indicative of greaterprocessingheeds
to interpretnegative word# thecontextof one’s God. Future exploratioirgo religious
attachmenasmeasureavith electrophysiologicaineasureshould considelower-than
expectedesponseatesasit wasunforeseernthatsofew participantsvouldreplyto
requestgor the EEGrecordingsessionFinally, perhapsassessingeligiosity through the

domain ofintrinsic religiosity may be usefubksthis construcimight generatea sampleof
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individualsthatusetheirreligionin a morenward-focusedfashionthatcouldlenditself

betterto assessingeligiousattachment.
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